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This assessment was made possible by funding from the Swedish International Development
Cooperation Agency (Sida). The assessment was managed by the Green Agenda for Armenia,
Georgia, Moldova and Ukraine, a project of Stockholm Environment Institute (SEI).

This report is the result of a comprehensive and collaborative process, integrating contributions
from international and national experts, as well as institutional and stakeholder inputs. It was
developed through extensive desk research, leveraging 12 thematic assessment reports, supple-
mented by additional research, policy updates, and expert insights. The report was further refined
through an iterative review process to ensure alignment with evolving policy priorities.

The core coordination team, led by Ivo Krustok, supervised the overall development of the report,
with significant contributions from Ganna Gladkykh and coordination support from Bogdana
Leshchyshyn, assisted by Erika TSerkaSina. Jodo Pedro Silva provided methodological support.

Thematic analyses were developed through a joint effort between international and Ukrainian
national experts, each bringing critical insights to sectoral research.Ivo Krustok and Ganna Gladkykh
contributed to the Climate Change and Energy sections, with additional national insights from
Anton Mukomela, Kyrylo Kryvolap and Volodymyr Buzhan. The Clean Industry Challenge section
was co-authored by Harri Moora and Ganna Gladkykh, complemented by the national perspective
of Ievgeniia Kopytsia and Stanislav Zinchenko. Sanjin Avdic led the research on Buildings and
Renovation, with Dmytro Marusych and Volodymyr Skochko as co-authors. Merlin Rehema, Olga
Kunytska and Bogdana Leshchyshyn worked jointly on Transport and Mobility. In Sustainable
Agriculture, Mark Driscol provided thematic expertise, while Vadym Fedchyshyn contributed
country-specific insights. The Biodiversity section combined the expertise of Milica Miskovic and
national specialists Bohdan Prots and Olesya Petrovych. The Zero Pollution analysis was developed
with contributions from Mariia Ruda and Vyacheslav Bogdanets. Aleksandra Novikova and Branko
Wehnert provided expertise on Finance for Transition, working alongside Ielyzaveta Badanova,
Dmytro Lyvch, and Stanislav Dubko. For Just Transition, Ivan Khomenko led the analysis, while
Lyudmyla Tautiyeva conducted the Research & Innovation assessment, with Alasdair Reid providing
additional support. Kaidi Tamm contributed to the broader thematic work related to Just Transition
and Research & Innovation. The Digitalization analysis was developed by Hanna Jemmer and Raivo
Ruusalepp, working closely with Vasyl Zadvornyy.

The international thematic coordination team, responsible for structuring sectoral inputs and
ensuring coherence, included Bogdana Leshchyshyn, Akaki Jamburia, Ieva Galkyte, Melano
Sirbiladze, Khatia Revazishvili and Brigita Tool.

The preparation of this report also benefited from valuable inputs, data, comments and reviews from
representatives of various organizations in Ukraine, including DiXi Group, Ecoaction, Environment-
People-Law, the Kyiv School of Economics and WWF-Ukraine. A special acknowledgment is extended
to Ukraine’s Green Transition Office for its significant contributions.

The contents of the assessment and any errors or omissions are the sole responsibility of the
authors. The views expressed in the assessment do not represent those of Sida or SEI.
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Introduction

This report is part of the Sida-funded and SEI-implemented Green Agenda project for Georgia,
Ukraine, Moldova, and Armenia. The project supports these countries in their journey towards
climate neutrality and green transition, aligning with EU integration and Green Deal priorities.

Ukraine's situation is unique among the project countries due to the ongoing war. Since Febru-
ary 2022, Ukraine has been defending itself against Russia’s full-scale invasion, allocating most
resources to defence. Despite this, Ukraine remains committed to EU alignment. The authors ac-
knowledge Ukraine’s primary focus on national defence while emphasizing that building a green
economy is crucial for Ukraine’s long-term development. This report assumes that a green econ-
omy for Ukraine is a political, economic, and social necessity, creating a secure foundation for
future development. The authors believe that building a carbon-free, competitive, just and
high-value-added economy in Ukraine is feasible, desirable, and should be a top priority dur-
ing reconstruction.

This report will benefit a wide range of actors involved in Ukraine’s green transition and EU integra-
tion, including the research community, policymakers, donor organizations, media, international
financial institutions, environmental NGOs, private sector companies, local authorities, energy sec-
tor stakeholders, academic institutions, policy experts, and relevant government agencies.

What is this report about?

This National Assessment for Ukraine presents
the first-stage results of the Green Agenda
project. The report covers 12 main chapters
corresponding to sectors relevant to green
transition: 8 key thematic areas (climate, en-
ergy, buildings and renovation, smart mobility,
industry, zero pollution, farm to fork, and bio-
diversity) and 4 cross-cutting areas (finance for
transition, digitalization, research and innova- Sustainable
tion, and just transition). The cross-cutting are- Agriculture
as are distinguished from the key thematic are-
as because they are viewed as critical enablers
for progress across all sectors. By separating Financing the
them, the report emphasizes their fundamen- Transition

tal importance in ensuring successful green
transition and EU integration progress. These
cross-cutting areas provide the necessary re-
sources, tools, and frameworks that enable and

accelerate developments in the key thematic \
areas. Cross-cutting areas

Climate Energy
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Renovation

Smart Mobility

Clean

Zero Pollution
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This report presents concise summaries of 12 comprehensive Thematic reports, each focus-
ing on one of the 12 sectors relevant to green transition. These detailed thematic reports, some
of which will be published in full-length in parallel to this report, serve as the foundation for the
assessment presented here, with each chapter in this report offering a condensed overview of the
corresponding in-depth thematic analysis.

The report is based on work led by theme experts and their teams for each sector. It utilizes both
primary data (expert interviews, observational notes) and secondary data (desktop analysis, stake-
holder mapping, published reports, research articles, policy documents). The analysis focuses on
sector readiness for green transition in the context of Ukraine’s EU integration and identifies key
action areas.

Each sector’s green transition readiness is assessed using three categories: “Little Progress,”
“Some Progress,” and “Significant Progress.” This assessment incorporates expert analysis from
the detailed thematic reports and official EU tracking reports on candidate states’ progress towards
EU approximation.

The report’s main value lies in its comprehensive overview of multiple sectors, providing a
holistic “big picture” of Ukraine’s green transition. It identifies potential next steps and actions
for future initiatives supporting Ukraine’s green agenda implementation in the context of EU inte-
gration.

This holistic approach contrasts with single-sector analytics, creating a picture of interconnect-
ed sectors. By examining multiple sectors simultaneously, the report reveals the interconnections
between different areas of Ukraine's economy and society in the context of green transition. This
multisectoral view allows for the identification of cross-sectoral opportunities and interde-
pendencies often overlooked in isolated sectoral analyses.

An additional and very important value is the partnership-building and knowledge exchange
among contributing experts. Some thematic experts have become partners to the SEI team, with
ongoing dialogue for future collaboration on Ukraine’s green transition and EU accession process.

An additional and very important value of this report lies in the collaboration it has fostered. The
process of creating this assessment has cultivated meaningful partnerships and facilitated valua-
ble knowledge exchange among contributing experts. Many of the thematic specialists involved
have developed strong professional relationships with the SEI team, evolving into trusted
partners. This network of expertise has opened channels for ongoing dialogue and future collab-
orations, supporting Ukraine’s green transition and EU accession process. These connections not
only enrich the current report but also lay the groundwork for continued cooperation, ensuring
that the momentum generated by this project can be sustained in future initiatives.
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Amid the immense challenges brought on by Russia’s full-scale invasion in 2022, Ukraine has
demonstrated both the determination and potential to plan and implement a successful
green transition in the coming decades. Its strong commitment to European Union integration,
combined with the opportunity to leverage post-war reconstruction for sustainable development,
positions Ukraine as a potential model for other EU enlargement candidate countries on their
green transition paths.

While the ongoing war limits the ability to fully prioritize green transition efforts, ensuring
that Ukraine maximizes its potential in this area remains essential. High-level, methodically
designed governance is crucial to maintaining consistency across all relevant sectors and levels
of administration. Strategic planning in green skills development and land use must also be pri-
oritized. Addressing sector-specific challenges will require coordinated efforts with international
donors and experts, while long-term policy decisions must align with the overarching goals of
sustainability and resilience.

This report examines the key sectors driving Ukraine’s green transition, balancing the re-
quirements for future EU membership with the nation’s own needs, considering its unique
context and priorities. Rather than focusing solely on legislative requirements for EU accession,
the analysis seeks to provide a macro-level perspective on the sectors most affected by and influ-
encing the green transition. It highlights the critical challenges that must be addressed in the next
3 to 5 years to safeguard long-term sustainability goals. The report covers eight sectoral perspec-
tives, three cross-cutting themes and the financial requirements necessary to support Ukraine’s
green transition.

The report highlights the importance of robust, high-level coordination and cross-sector col-
laboration in managing Ukraine’s green transition. With war-induced disruptions in human re-
sources, industrial capabilities, and environmental oversight, the nation faces significant challenges
in reskilling its workforce and updating outdated, high-emission infrastructures. Comprehensive,
multi-stakeholder initiatives supported by international allies are crucial to driving innovations in
green technology and ensuring that reconstruction adheres to “build back better” principles.

Land use planning and thorough environmental assessment emerge as critical challenges
in the context of reconstruction. The dual demand of developing infrastructure while restoring
contaminated and degraded lands underscores the need for an integrated national strategy. By
balancing immediate recovery needs with long-term environmental objectives, Ukraine can safe-
guard natural ecosystems, enhance biodiversity and secure sustainable agricultural practices.

Ultimately Ukraine’s green transition is not solely an environmental imperative, but a stra-
tegic necessity for national resilience, economic competitiveness and a just society. By lever-
aging clean technologies, modernizing key industries, and integrating sustainable practices
into every facet of reconstruction, Ukraine has the potential to emerge as a leader in sustain-
able recovery, setting an example for both regional and global green transformation efforts.
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Green transition readiness

While each chapter of the report details the specific context and challenges of the sector, the report
also gives a general assessment of each sector’s green transition readiness.

Table 1. General assessment of the green transition readiness of each sector

< are Dve eadine ore

Climate Change . ant Prog
Energy . ant Prog
Clean Industry ome Progre
Buildings and Renovation ome Prog
Transport and Mobility ome Prog
Sustainable Agriculture ome Prog
Biodiversity ome Progre
Zero-Pollution

Financing the Green Transition ome Prog
Just Transition

Digitalization ome Progre
Research and Innovation ome Prog

The criteria range from minimal to advanced progress:

“Little Progress” describes a situation where green transition efforts are just beginning, marked
by isolated initiatives and scattered legal provisions, with policies largely misaligned with EU or
international standards, and where institutional capacities, budget allocations, and stakeholder
engagement are very low.

Some Progress

“Some Progress” indicates that foundational measures and institutional structures have been intro-
duced and are beginning to align with green transition goals, but implementation remains uneven
with significant gaps in enforcement, financial support, and cross-sector coordination.



Significant Progress

“Significant Progress” reflects advanced alignment with EU policies and global commitments, fea-
turing robust legal frameworks, clear targets, strong institutional capacities and active stakeholder
collaboration that yields tangible results, even though some refinement may still be needed.

Climate Change Significant Progress

Ukraine’s climate policy has undergone a significant transformation since 2021. The country has
made notable progress in aligning with EU climate frameworks and setting decarbonization tar-
gets. The adopted Law on Climate Policy (2024) and National Energy and Climate Plan 2025-2030
(NECP) are key documents guiding Ukraine's decarbonization future, aiming for a 65% reduction
in greenhouse gas (GHG) emissions by 2030 relative to 1990 levels and climate neutrality by 2050.
Implementing these plans is complicated by the war’s impact on emissions accounting and the
emergence of significant war-related emissions. The conflict has made accurate GHG emissions
reporting problematic, with the most recent comprehensive data available only up to 2021. Despite
these challenges, Ukraine has taken steps to improve its climate governance and policy framework.

To achieve its climate transition goals, Ukraine needs to prioritize several areas:

First, the country must improve its GHG emissions accounting system. This includes reintro-
ducing and strengthening the Monitoring, Reporting, and Verification (MRV) system for GHG
emissions, which is set to be fully relaunched in 2025.

Second, Ukraine needs to focus on integrating climate objectives into its post-war recovery pro-
grams. This includes aligning reconstruction efforts with EU climate regulations and ensuring
that rebuilding initiatives prioritize low-carbon and resilient infrastructure.

Lastly, establishing a well-functioning Emissions Trading System (ETS) and adapting to the EU’s
Carbon Border Adjustment Mechanism (CBAM) are crucial steps for Ukraine’s EU integration and
economic competitiveness.

Energy Significant Progress

Ukraine's energy sector faces significant challenges due to continuous Russian attacks. Despite
these obstacles, the country has made notable progress in aligning with EU energy frameworks.
The adopted NECP and Energy Strategy 2050 are key documents guiding Ukraine’s energy future,
aiming for 27% renewable energy by 2030 and carbon neutrality in the energy sector by 2050.
These strategies envision Ukraine as a European green energy hub, with substantial increases in
nuclear, solar, wind, and hydropower capacities. However, implementing these plans is complicated
by severely damaged energy infrastructure and compromised energy security. The level of damage
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to the energy system has created opportunities to rebuild for resilience, accelerating efforts to-
wards energy system decentralization and further integration with the EU energy system. While
Ukraine has made progress in governance capacity for implementing energy reforms and strat-
egies, it remains insufficient. International cooperation in the energy sector has strengthened,
helping to address this limited capacity.

To achieve its green transition goals, Ukraine needs to prioritize several areas:

First, the country must address the skills shortage in renewable energy technologies and lever-
age its strong information technology sector for energy system digitalization.

Second, building up domestic manufacturing capacity for clean energy technologies is crucial.

Additionally, reforming energy tariff policies to improve the investment climate is necessary, as
current tariff policy creates a major obstacle for energy sector investments.

Before the Russian invasion, industry was the backbone of the economy. However, severe war-re-
lated damages have triggered an urgent need for reconstruction and modernization. Foundational
measures are emerging through strategic initiatives such as the green industrial recovery pro-
gramme and alignment with EU directives like the Industrial Emissions Directive.

On one hand, Ukraine’s vision is robust. It plans to integrate best available technologies, promote
digitalization, and enhance energy and resource efficiency through investments in green hydrogen,
electrification, industrial symbiosis and circular economy. There is also clear emphasis on establish-
ing new regulatory and financing mechanisms (e.g. green bonds, public-private partnerships) that
align with European Green Deal objectives. However, significant challenges remain. Extensive phys-
ical and infrastructural damage, high carbon intensity and outdated industrial production methods
hinder immediate progress. The implementation of key policies is uneven, and capacity constraints
limit the pace of reform.

Firstly, Ukraine needs to develop and implement key regulations like an EU-compatible emis-
sions trading scheme, comprehensive greenhouse gas certification systems and a legal frame-
work to support resource efficiency and the circular economy.

Additionally, it isimportant for Ukraine to strengthen financial mechanisms by leveraging green
bonds, public-private partnerships and dedicated industrial modernization funds aligned with
EU taxonomy requirements. Securing these investments is critical for funding the necessary
technology upgrades and sustainability initiatives throughout the sector.
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Ukraine's buildings and renovation sector demonstrates foundational progress through the adop-
tion of key legal instruments and strategic frameworks that align with EU directives (e.g. the 2021
energy efficiency law and the Long-term Strategy for the Thermal Modernization of Buildings).
However, despite these policy advances, the annual renovation rate remains very low (currently at
1% per building type), and the sector faces significant challenges due to outdated building stock,
high energy consumption, and severe implementation gaps. In addition, funding limitations, co-
ordination issues, and an inability to harness the potential of its professional workforce during the
war hinder large-scale transformation. While there is clear momentum toward modernization, the
overall progress is uneven and changing it will be impossible before the end of the war.

= First, it is important to reflect new EU Energy Efficiency Directive and Energy Performance of
Buildings Directive requirements in Ukraine’s laws and by-laws. This should be done by requiring
targeted technical assistance from international financial institutions and donor funding pro-
jects, as well as educational and capacity-building support to increase the expertise of existing
staff members.

= Secondly, it is important to develop a national building renovation plan and define clear roles
and responsibilities to carry it out.

= Lastly, it is vital that the build back better principle is followed when retrofitting or reconstruct-
ing damaged buildings.

Successful green transformation of Ukraine’s transport and mobility sector plays a crucial role in
country’'s economic recovery, environmental protection, public health and social justice. The sector
shows foundational steps toward a green transition through strategic frameworks like the National
Transport Strategy 2030 and early initiatives in electrification and digitalization. These measures
indicate a growing commitment to aligning with EU sustainability standards. However, significant
challenges remain - including aging infrastructure, outdated technology, poor road safety, weak
coordination among decentralized institutions and severe impacts from the ongoing conflict - that
result in uneven implementation and limited measurable outcomes.

m First, Ukraine must continue to align its transport sector with EU legislation to bring transport
services up to European standards and achieve transformative change, encompassing devel-
oping sectoral transport programs with a balanced distribution of cargo flows between modes
of transport; creating a favorable investment climate; and introducing innovative technologies,
including electric and hydrogen vehicles.

11



Second, the transition to low-emission and alternative-fuel transport should be supported by a
comprehensive national strategy to expand incentives for electric and hybrid vehicles, enhance
EV charging infrastructure, and promote biofuels and hydrogen in public and freight transport.

Lastly, Ukraine must prioritize expanding regulatory mechanisms and fiscal incentives support-
ing the implementation of strategic objectives and target achievement. These include tax incen-
tives for switching to sustainable transport modes like carbon-based vehicle taxation, conges-
tion charging and low-emission zones

Ukraine’s agricultural sector has taken initial steps toward sustainability, such as by developing or-
ganic agriculture. However, the sector is far from embracing the idea of the green transition fully.
While the country benefits from its strong agricultural history and fertile lands, the funds current-
ly dedicated for investments in sustainable practices are insufficient and there is no comprehen-
sive national strategy for the green transition in agriculture. Additionally, the agri-food sector in
Ukraine has faced substantial losses due to the war, with damages to the agricultural sector up to
USD 80 billion, according to the most recent estimates. On a positive note, the existing strategic
documents and regulatory adjustments indicate incremental progress; however, fragmented policy
priorities and limited financial capacity mean that the transition is still uneven and far from trans-
formative.

First, the government must create an overarching vision and plan on how to achieve sustain-
ability goals in agriculture. These plans are necessary not only in terms of EU accession and
policy alignment, but for achieving Ukraine’s sustainability goals and the competitiveness of its
agricultural and food sectors.

Secondly, Ukrainian farmers need financial and technical support with the transition towards
EU practices. Dedicated support to small and medium-sized farmers will be crucial in reviving
the rural economy after the war and make a major contribution to decarbonizing Ukrainian ag-
riculture.

Additionally, agricultural climate policy development and implementation needs to be strength-
ened. This needs to include both the reduction of emissions from the agricultural sector by im-
proving farming practices as well as increasing the sector’s climate resilience.

12



Ukraine has been gradually expanding its Nature Reserve Fund and has established sites to be add-
ed to the EU’'s Emerald Network of protected lands, reflecting partial legislative alignment. None-
theless, large-scale land conversion, war impacts, slow rate of protected area establishment and
insufficient financial incentives impede full biodiversity protection. Key gaps include lack of a habi-
tat-based conservation approach and ecosystem service valuation, as well as delayed legal reforms
on the Emerald Network and the state environmental control. Overall, Ukraine shows moderate
achievements while requiring stronger enforcement and institutional support.

On one hand, the country has partially transposed key EU Directives (Birds, Habitats, and others)
and has significantly grown its protected area network since independence. Many international ac-
tors offer support to bolster national efforts. On the other hand, readiness is constrained by limited
capacities and fragmented governance. Economic factors, especially in changing land use, contin-
ue to threaten biodiversity. Furthermore, the ongoing war places significant strain on governance
structures, finances and priorities, delaying essential legislation (such as the long-pending draft
law on the Emerald Network).

A strategic and coordinated approach is crucial to accelerate Ukraine’s green transition in biodiver-
sity:

First, developing a comprehensive National Biodiversity Strategy and Action Plan would estab-
lish clearer targets, align policies and guide future legislative reforms.

Second, financial incentives must be strengthened. Establishing dedicated environmental funds
and integrating payments for ecosystem services could help local authorities, private landown-
ers and businesses balance economic activities with nature protection.

Third, bolstering institutional capacity is essential. Reestablishing or empowering a specialized
agency for protected areas and biodiversity could improve coordination, enforcement and sci-
entific monitoring. This also includes establishing new protected areas.

Finally, it is important to ensure that war recovery efforts include biodiversity. Planning for eco-
logical restoration in damaged areas can offer both environmental and socio-economic benefits.

Zero Pollution

Ukraine's environment remains deeply challenged by legacy industrial processes and the situation
is exacerbated by the ongoing war. While recent steps such as creating the law on integrated indus-
trial pollution prevention in 2024 and elements of the Environmental Security and Climate Change
Adaptation Strategy until 2030 indicate progress toward aligning with EU standards, significant
gaps persist in establishing comprehensive, enforceable targets for reducing air, water and soil pol-
lution. The country’s monitoring system - a combination of state-operated stations and public net-
works - shows promise, but remains fragmented and partly closed, with data collection hampered
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by wartime disruptions. Institutional capacities are similarly strained due to limited resources, re-
duced inspections, and fragmented governance, which together impede effective enforcement of
pollution regulations and accountability measures.

To advance its green transition, Ukraine must:

First adopt a unified vision for reducing environmental pollution by strengthening legal frame-
works, modernizing monitoring systems and boosting institutional capacities.

Secondly, integrate pollution remediation and ecosystem restoration into post-war recovery
plans, alongside financial incentives for clean technologies.

Finally, enhance stakeholder engagement.

In times of war, Ukrainian budget revenues are mostly directed towards military needs, leaving
green transition to be financed through international (bilateral and multilateral) support. The
Ukraine Facility as well as finance from European Bank for Reconstruction and Development, the
World Bank and the European Investment Bank play a major role. Sustainable finance is enabled
by key legislative initiatives (e.g. those related to green bonds and ESG reporting) demonstrating
strategic alignment with key EU and international principles. Private investors also show significant
interest in aspects of the green transition that serve energy security and resilience (e.g. renewa-
bles, energy storage and energy efficiency).

However, significant gaps persist. Critical elements such as a national sustainable finance taxon-
omy and an EU-like emission trading system are either underdeveloped or only at the conceptual
stage. These shortcomings create risks of large-scale green-washing and missing out on other ESG
aspects. Strategic vision, institutional capacities and cross-sector coordination are also lacking, a
challenge exacerbated by ongoing war impacts and fiscal uncertainties. In these conditions, good
country potential cannot be translated into tangible, widespread and consistent progress in mobi-
lizing and tracking green transition finance.

First, the country must strengthen its institutional framework for tracking green transition fi-
nance as well as for monitoring its effectiveness in specific sectors.

Second, already existing efforts at promoting sustainable finance should receive a better stra-
tegic direction linked not just to implementation of EU rules but also to accounting for specific
market conditions and opportunities present in Ukraine.

Finally, the public investment management reform (already ongoing) should be well-equipped
to effectively integrate the full scope of ESG considerations.
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Just Transition

A commitment to justice in the green transition will be key in ensuring an equitable and inclusive
recovery process for Ukraine, supporting its EU accession aspirations. The planned closure of all
coal mines will lead to job loss for over 60 000 individuals. Addressing the shift from coal mining to-
wards renewables requires a just transition approach, ensuring that affected communities receive
support through reemployment opportunities, including necessary (re-)training, economic diversi-
fication and social protections. Beyond energy, Ukraine’s recovery depends on an inclusive strategy
that integrates transportation, construction, pollution reduction, equitable transition to more sus-
tainable agriculture and accessibility of social protection services. These sectors are not only crucial
for rebuilding infrastructure but also for fostering social cohesion and economic opportunity.

First, it is necessary to expand Ukraine’s approach to just transition beyond coal. Legislative
adoption of EU policies is progressing too slowly, which hampers Ukraine’s ability to align fully
with the European Green Deal (EGD). To overcome these challenges, Ukraine must accelerate
policy alignment and broaden its just transition strategy to ensure a more holistic and inclusive
transition.

Second, Ukraine's regulatory landscape needs a unified framework for just transition imple-
mentation. Regulatory mechanisms must be strengthened, and a clear environmental, social,
and governance reporting structure for companies, including a comprehensive data collection
and monitoring system based on Sustainable Development Goals (SDG) criteria, must be estab-
lished.

Moreover, there is a need for a central capacity-building oversight body to coordinate just tran-
sition policies and ensure their enforcement, invest in human resource development, and im-
prove data collection and stakeholder engagement.

Lastly, the state must provide targeted subsidies to industries affected by the transition.

Digital technologies play a crucial role in supporting the green transition by providing real-time
data, enhancing transparency, improving decision-making and supporting sustainable practices.
Moreover, digital technology is applicable to multiple aspects of green transitions; as such, the
digital and green transition are viewed as intertwined, or the "twin” transitions. At the same time,
while information and communication technology (ICT) solutions support greening the economy,
the ICT equipment and intangible assets, such as software and databases, have an environmental
footprint of their own. To balance the two, the impact of the ICT sector needs to be assessed.

In Ukraine, digital tools are already used to monitor and manage greenhouse gas emissions, op-
timize energy use, and promote sustainable agricultural practices. This highlights the potential of
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digital technologies in advancing the green transition. However, there are challenges across the
sectors, as well; namely that data collection and exchange tend to be uneven and limited, prohibit-
ing the full potential of digitalization for greening the economy.

To successfully implement the digital part of the twin transition in Ukraine, the government needs
to implement several measures:

First, to create reqgulatory and policy frameworks that support the integration of digital technol-
ogies for sustainability purposes while ensuring alignment with international and EU standards.

Second, to create an integrated data ecosystem where data collection and management, as well
data exchange across sectors, is seamless, to promote data-driven decision-making.

Third, to improve digital security and provide capacity-building programs to equip professionals
with the skills needed to use digital technologies effectively in their respective sectors.

Research and Innovation Some Progress

Ukraine’s research and innovation (R&I) sector faces significant challenges in supporting the coun-
try’s green transition, despite some progress in aligning with EU framewaorks. The sector is hindered
by structural issues including underfunding, human capital gaps, obsolete infrastructure and low
private sector innovation. In 2023, Ukraine’s Gross Domestic Expenditure on Research and Devel-
opment (GERD) reached a historic low of 0.33% of GDP, far below the EU average. Since the full-
scale invasion started, 35% of research infrastructure was damaged or destroyed and one-quarter
of researchers and scientists left the country. Funding cuts have also affected the sector, with the
budget for the National Academy of Sciences dropping by 48% since 2021.

To enhance its R&I sector’s readiness to support green transition, Ukraine needs to address several
key challenges:

First, the country must significantly increase funding for R&I, particularly in EGD-related areas,
and develop necessary green skills by integrating EGD-relevant focus into curricula and training
programs.

Second, Ukraine should improve policy coordination and monitoring in the R&I sector, while
enhancing science-industry cooperation with a focus on green R&I solutions.

Additionally, modernizing and improving access to R&I infrastructure for all actors is crucial,
as is leveraging the country’s strong IT sector for energy system digitalization to accelerate the
transition.
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As Ukraine has entered the fourth year of the full-scale war following Russia’s invasion in
2022, national priorities remain centred on defence, survival, humanitarian assistance, and
economic resilience. The ongoing war has placed immense strain on every sector of Ukrainian
society, diverting attention and resources toward immediate security concerns. However, amidst
the destruction, the environment remains a critical issue, not only due to the war’s devastating
ecological impact but also because of Ukraine's aspirations for European Union (EU) membership
and long-term political and economic resilience, which necessitate ambitious commitments to sus-
tainability and environmental reform.

The war has caused severe environmental damage, with destroyed industrial facilities, mined
land areas, destroyed dams and polluted waterways. Explosions, shelling, and sabotage of key
infrastructure have led to large-scale contamination of air, soil, and water. Addressing these envi-
ronmental challenges will be crucial not only for public health, biodiversity, and ecosystem integrity
but also for ensuring Ukraine’s long-term economic stability and productivity.

Despite the ongoing war, Ukraine remains committed to aligning with the EU, including in
the context of the European Green Deal (EGD). The country has already made steps in reducing
future reliance on fossil fuels, expanding renewable energy projects, and implementing policies
aimed at decreasing emissions. However, the destruction of energy infrastructure, including power
plants and electricity grids, has made the transition significantly more complex.

Ukraine’s green transition path is intertwined with broader war-related reconstruction ef-
forts. The post-war recovery will require vast investments, and international partners, including the
EU, are expected to play a significant role. Ensuring that this reconstruction is guided by “build back
better” principles of sustainability and environmental responsibility will be essential for Ukraine
to ensure long term sustainability and create a basis for a thriving clean economy. Moreover, re-
building with a focus on clean technologies, energy efficiency, and sustainable infrastructure can
position Ukraine as a leader in environmentally conscious post-war recovery, setting an example
for others.

According to the Rapid Damage and Needs Assessment (RDNA4) conducted by the Government
of Ukraine, the World Bank Group, the European Commission, and the United Nations, the total
cost of reconstruction and recovery in Ukraine by December 31, 2024, is estimated to be €506 bil-
lion over the next decade. This figure represents approximately 2.8 times the estimated nominal
GDP of Ukraine for 2024.

The RDNA4 highlights that direct damage in Ukraine has now reached €170 billion, with hous-
ing, transportation, energy, commerce and industry, and education being the most affected
sectors. Notably, 13% of the total housing stock has been damaged or destroyed, impacting over
2.5 million households. In the energy sector, there has been a significant increase in damaged or
destroyed assets, with a 70% rise since February 2024, affecting power generation, transmission,
distribution infrastructure, and district heating. Across all sectors, the regions situated closest to
the frontline (Donetska, Kharkivska, Luhanska, Zaporizka, and Khersonska), as well as Kyivska, be-
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ing the country’s strategic center, have suffered the majority of the damage, accounting for approx-
imately 72% of the total damage.

Reconstruction and recovery requirements are especially acute in the housing sector, fol-
lowed by the transport sector, the energy and extractives, commerce and industry, and agriculture
sectors. Notably, the cost of debris clearance and management alone exceeds €12.6 billion.

While fighting the war continues to dominate Ukraine’s agenda, environmental concerns
cannot be overlooked. The country faces a dual challenge: mitigating the environmental damage
inflicted by war while simultaneously working toward a greener, more sustainable future. Achiev-
ing this balance will require coordinated efforts from the government, international allies, and civil
society.

Ultimately, Ukraine’s green transition is not only about the environment — it is a strategic
necessity for national resilience, economic recovery and long-term competitiveness, and in-
tegration into the European community. This was eloquently concluded in the seminal 2024
report “An Environmental Compact for Ukraine” written by the High-Level Working Group on the
Environmental Consequences of the War, co-chaired by Andriy Yermak, Head of the Presidential
Office in Ukraine, and Margot Wallstrom, former Deputy Prime Minister of Sweden:

“Ukraine can be an example for the world. We must get this right, so that the environment
is no longer a silent victim nor seen as a luxury to be turned to only after war has ended.

Indeed, Ukraine teaches us that this is not just a “post-war” issue. It is an urgent matter for
today. The decisions taken now will directly determine what is possible later.”

This National Assessment report seeks to continue where the Environmental Compact for
Ukraine left off by analysing the key sectors and cross-cutting issues of Ukraine related to
the European Green Deal. The objective is not to concentrate solely on the specifics of each sector
or set long-term objectives, but rather to realize the challenges that Ukraine is currently facing and
prioritize based on them the essential green transition initiatives that are crucial for Ukraine to
achieve a successful green transition.

The authors of the report have made efforts to incorporate the effect of the full-scale war in
Ukraine throughout the sectoral and cross-cutting overviews as well as within the context of
describing the needs of the green transition. This has not been easy as the complete picture of
the war impact will be clear when it is over. However, where relevant, the situation before the full-
scale invasion has been described.
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This report evaluates the current state and requirements of Ukraine’s green transition, draw-
ing upon the European Green Deal as a reference framework. This is because Ukraine seeks to
join the EU making the alignment of climate and environmental policy a priority. Furthermore, the
European Green Deal represents a paradigm shift in the green transition approach from a tradi-
tional silo-based one to a more horizontal perspective which implies addressing climate change
and environmental challenges across multiple sectors and policy areas simultaneously.

The European Green Deal is the EU's comprehensive strategy for transforming its economy
and society to ensure long-term sustainability, competitiveness, and resilience. Launched in
2019, it aims to modernize key sectors of economy, including energy, industry, transport, agricul-
ture, and finance while reducing environmental impact and resource consumption. The Green Deal
was framed as a fundamental economic and social transformation designed to boost innovation,
secure energy independence, improve public health, and enhance the overall quality of life for Eu-
ropean citizens.

At its core, the Green Deal prioritizes climate action, aiming for carbon neutrality by 2050
through emissions reductions, energy efficiency, and the expansion of renewable energy sources.
However, it also includes broader goals such reducing the use of raw materials through circular
economy and waste minimization, protecting and restoring biodiversity, making food production
more sustainable and resilient, reducing pollution in air, water and soil, etc. It also brings to focus
the concept of a just transition which aims to ensure that the shift to a greener economy is fair,
providing financial and technical support to regions and workers affected by the transition.

As the new European Commission took office in 2024, the focus has shifted from legislation
to implementation and industrial transformation. The EU intends to continue its green transi-
tion by accelerating investments in clean technology and green infrastructure, ensuring that busi-
nesses and industries adopt sustainable practices while maintaining economic competitiveness.
Energy security has also become a greater priority, with efforts to reduce dependency on fossil fuel
imports (primarily from Russia) and strengthen Europe’s position in global supply chains.

The priorities of the EU’s green agenda are also of key importance to Ukraine, as the country
seeks EU membership and a sustainable path for post-war recovery. As part of the EU acces-
sion process, Ukraine must align with European climate and environmental standards, modernize
its industrial base, and integrate sustainable practices into its reconstruction efforts. The Ukraine
Plan, which outlines the country’s recovery strategy, incorporates these principles, ensuring that
rebuilding is done in a way that enhances sustainability, economic stability, and social equity.

The transition to clean industry is particularly crucial for Ukraine as it rebuilds key econom-
ic sectors and modernizes its industrial base. Continuous Russian attacks during the war have
greatly damaged the country’s manufacturing capacity. Rather than restoring outdated, high-emis-
sion facilities, Ukraine has the opportunity to leapfrog to modern, low-carbon industrial produc-
tion. This, particularly, includes investing in green steel, hydrogen production, and sustainable con-
struction materials, which will not only reduce emissions and support the rebuilding effort but also
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enhance Ukraine’s competitiveness in the EU market.

Additionally, rebuilding industries with clean technologies and digital solutions will help fu-
ture-proof Ukraine’s economy, attract foreign investment, and facilitate integration into EU
supply chains. By prioritizing clean industry in its recovery, Ukraine can establish itself as a lead-
er in sustainable manufacturing, ensuring long-term economic resilience while advancing climate
and environmental goals essential for EU accession.

Ukraine is also one of the best-positioned countries in the world to lead the integration of
the defense and cleantech industries, given its urgent need for military resilience and its
strong industrial and technological capabilities. The war has accelerated Ukraine’s innovation in
drone technology, battlefield energy solutions, and cyber defense, creating opportunities to devel-
op and scale dual-use technologies that could serve both security and sustainability. For instance,
investments in energy-efficient military infrastructure, renewable-powered field operations, and
advanced materials for defense manufacturing can reduce reliance on fossil fuels while enhancing
operational effectiveness.

A critical aspect of the green transition for Ukraine is energy security and independence,
areas that have taken on even greater significance due to the war. The destruction of energy
infrastructure has underscored the risks of fossil fuel dependency and centralized energy distribu-
tion, making decentralized and renewables-powered energy system a strategic priority. Expanding
wind, solar, and bioenergy capacity in Ukraine will not only reduce reliance on external energy
sources but also strengthen country’s resilience against future disruptions. Additionally, integrat-
ing energy efficiency measures across industries, housing, and transport will be essential for both
reducing emissions and ensuring cost-effective, secure energy supply.

However, the green transition in Ukraine cannot solely focus on climate, energy, industry,
and raw materials. It is imperative that biodiversity restoration and protection are also high-
lighted. This necessitates the expansion and strengthening of protected areas, as well as the re-
duction of the detrimental effects of industrial sectors, particularly the agricultural sector. There-
fore, alignment with the EU should not only prioritize achieving climate neutrality by 2050, but also
biodiversity goals such as the expansion of existing Natura 2000 areas and the implementation of
effective restoration measures to restore degraded ecosystems, particularly those with the great-
est potential to capture and store carbon and mitigate the impact of natural disasters.

Thus, inclusive recovery for Ukraine can be defined as a comprehensive approach to recon-
struction and development that balances immediate reconstruction needs with long-term
sustainability goals, ensuring equitable distribution of resources and opportunities across
all regions and demographics. This approach integrates environmental sustainability, eco-
nomic inclusivity, gender responsiveness, and social equity into all aspects of recovery, while
promoting participatory decision-making to create a more resilient and sustainable Ukraine
for current and future generations’.
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This report describes the needs, challenges and opportunities of the green transition in Ukraine in
specific sectoral and cross-cutting chapters. However, there are several horizontal issues that per-
sistently affect almost every sector and need to be addressed independent of the sectoral goals.

The green transition is an economy-wide process. In many ways the management of the green
transition is a change-management challenge. To ensure success, it needs to be coordinated at the
highest possible level.

This was also highlighted by the High-Level Working Group on the Environmental Consequences of
the War in 2024 who stated in their report: “The Presidency of Ukraine should establish a high-level
coordination body that oversees a robust system for the collection and preservation of evidence of
war-related environmental damage.”

This assessment shows that the coordination efforts must be further implemented beyond the
documenting and safeguarding evidence related to war-related environmental damage. To foster
understanding, shared responsibility, and collective ownership of the green transition, it is crucial
to engage, involve, and integrate all sectors in planning and implementation process. Projects
such as Green Deal Ukraina and Green Transition Office exemplify the type of coordination re-
quired, but it must be more comprehensive and encompass the ministerial level, ideally with the
Prime Minister leading the coordination efforts.

This is particularly crucial for addressing cross-cutting topics. This involves implementing a just and
equitable transition, particularly for sectors most affected by transformations, as well as leveraging
the synergies between the “twin” green and digital transformations. Additionally, maximizing the
potential of research and innovation is crucial.

One of the biggest obstacles to Ukraine's green transition is the shortage of skilled human re-
sources capable of supporting the country’s shift toward a sustainable economy. The war has led
to significant population displacement, labour force depletion, and brain drain, with millions of
Ukrainians either leaving the country and hundreds of thousands voluntarily joining or being mo-
bilized for military service.

Many professionals, including engineers, scientists, and energy specialists had to put their careers
on hold, leaving critical gaps in expertise available for the sectors of economy not connected to the
defense. The education and vocational training systems have also suffered disruptions, making it
difficult to prepare the next generation of workforce for green jobs sectors such as renewable en-
ergy, sustainable construction, and circular economy.
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Another key challenge is the lack of institutional capacity and workforce adaptability in sectors that
need to transition away from traditional, high-emission industries. Many Ukrainian industries, such
as iron and steel production, mining, and agriculture, have long relied on outdated, resource-inten-
sive methods and technologies that require upgrading. Without strong, coordinated, government
and private sector initiatives to reskill and upskill the workforce, there is a risk that Ukraine’s indus-
trial transformation will be delayed, or that the country will have to rely heavily on foreign expertise
rather than developing its own green-labour market.

While this is a challenging issue to deal with during the active phase war, efforts need to be made
into planning the reskilling of the work force in the most polluting and resource-intensive indus-
tries and ensuring well-coordinated technical support from international experts.

The green transition will have complex and often conflicting demands for land use, especially in the
context of post-war recovery and reconstruction, as well as the ongoing occupation of Ukrainian
territory by Russia. Estimates from July 2023 indicate that around 174 000 sq. km of Ukrainian land
is contaminated with landmines and unexploded ordnance, making it unsafe for development,
agriculture, or ecosystem restoration without lengthy demining efforts. At the same time, land and
water bodies that have been damaged by warfare require intensive remediation before they can
be repurposed.

Ukraine also needs to balance competing land-use priorities as it aligns with the EU. Agriculture
remains a cornerstone of Ukraine’s economy and needs to shift towards more sustainable farming
practices. At the same time, Ukraine must expand renewable energy infrastructure, particularly
solar, wind, and bioenergy, which create additional demands on suitable land areas. This creates
tensions between farmland use, natural habitat conservation, and energy production, particularly
as Ukraine integrates with the European energy market and seeks to reduce reliance on fossil fuels.
Additionally, the need for additional forestation and carbon sink expansion under EU climate goals
will require setting aside land for reforestation and afforestation projects, further complicating
land allocation decisions.

Another critical challenge is ensuring the integrity of environmental and strategic impact assess-
ments (EIA/SIA). Large-scale development projects, including energy installations, transportation
networks, and industrial reconstruction, must undergo rigorous environmental assessments to
prevent unintended damage to ecosystems and local communities.

Ukraine's capacity for environmental oversight and impact assessment has been weakened by the
war, making it difficult to secure environmental law enforcement. Additionally, SIA must consider
the cumulative effects of multiple projects, ensuring that development efforts do not undermine
biodiversity, water resources, or climate resilience. The need to accelerate reconstruction often
clashes with the lengthy processes required for comprehensive environmental planning, creating
pressure to bypass environmental safeqguards in favour of rapid development.
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To address these multiple challenges, Ukraine will need a cohesive national land strategy and co-
ordination that balances the urgent and strategic needs of recovery and economic development
while integrating long-term environmental resilience. This approach needs to ensure that while
development should keep up with the needs of recovery, it does not work against the long-term
goals of the green transition and instead aims at supporting it.
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1. Thematic
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Analysis

This section outlines the key sectors related to the green
transition in Ukraine. The report aims to capture the most
relevant information for the status of these sectors in Ukraine
at the time of writing.
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The main challenge of the ongoing war in Ukraine in relation to climate change status and trend
is twofold: first, it has become much harder to collect accurate data about emissions since the full-
scale invasion. Moreover, the war itself has become a colossal source of emissions.

According to a recent analysis, warfare has become a primary contributor to the GHG emis-
sions in Ukraine, with the total war-related emissions reaching 230 MtCO2e since the full-
scale invasion in 2022. The war-related emissions include direct combat activities such as military
equipment, ammunition, and fortification construction and indirect impacts such as landscape
fires and emissions from reconstruction efforts. These total war-related emissions are equivalent
to the annual emissions of European countries like Austria, Hungary, Czech Republic, and Slovakia
combined.

Accurate GHG emissions accounting and reporting in Ukraine has been exceedingly prob-
lematic during the war. The most comprehensive recent data on GHG accounting available to
date is Ukraine’s National Inventory Report (NIR), published in 2023, which contains data up until
2021. The NIR follows the IPCC methodology for assessing the emissions in various sectors and is
submitted annually. Ukraine has faced many challenges in compiling NIRs since 2013, when Russia
attacked Ukraine first. Since that time, Russia has been trying to include GHG emissions from the
annexed Crimea and other occupied Ukrainian territories in its national reporting in an attempt to
seek international validation for the occupied Ukrainian territories.

If Ukraine were the EU member state, it would be among the top 3 emitting countries based
on its 2021 emissions. The 2023 NIR assesses the total level of Ukraine’s emissions at 341,5 MT of
CO2 eq? with the energy sector contributing more than half of the emissions’ share. The energy
sector, in terms of the amount of GHG emissions, is followed by the emissions in industrial process
and product use (around 17% of all the emissions), agriculture (almost 14% of emissions), LULUCF
- Land Use, Land Use Change and Forestry (approx. 4%) and waste (3,5%).

LULUCF in Ukraine contributes 4% of total GHG emissions, while in many EU countries LULUCF
is a net carbon sink. The fact that LULUCF emits GHG emissions in Ukraine indicates inefficient
land use and management practices.
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In the absolute values, in 2023, emissions per sector in Ukraine looked as follows:

Sectoral GHG emissions (MT)

Agriculture, 47

Industrial
process and
(TGl AVE{- I LULUCF, RYEHH

Energy, 210 58 14 12

Source: Green Deal Ukraina Report® based on NIR (2023) data

Establishing a well-functioning and reliable system for emissions accounting is fundamental
for Ukraine in the context of its EU integration path and the country’s commitments to
achieve carbon neutrality and economic competitiveness. While Ukraine’'s GHG emission
tracking generally aligns with IPCC methodology, it doesn't employ the highest-tier approaches. To
meet EU standards and support its national climate goals, it is important for Ukraine to refine its
emissions accounting system. In this regard, introduction of a robust Monitoring, Reporting, and
Verification (MRV) system at the individual enterprise level, combined with regular reporting, is a
crucial step that could substantially improve accuracy and reliability of emissions assessments.

Ukraine’s Monitoring, Reporting, and Verification (MRV) system for GHG emissions, initially
introduced in 2021, was suspended due to martial law but is set to be fully relaunched in
2025. On January 8, 2025, the Ukrainian parliament adopted Law No. 418: “On Amendments to
Certain Legislative Acts of Ukraine on the Restoration of MRV of GHG Emissions™ that aims to
reinforce mandatory registration and reporting requirements of Greenhouse Gas (GHG) emissions.
Reintroducing MRV has several major impacts, including enabling the implementation of ETS in
Ukraine and laying the foundation for attracting foreign investment for “green projects”, and
enabling Ukraine’s ability to adapt to the EU’s carbon border adjustment mechanism (CBAM).

3 Report on GHG emissions assessment in Ukraine, Green Deal Ukraina (2024)
4The Law of Ukraine No. 4187-IX “On Amendments to Certain Legislative Acts of Ukraine on the Restoration of MRV of GHG Emissions”
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Strategic capacity

Ukraine’s climate policy landscape has undergone significant transformation since 2021,
anchored by legislative reforms and strategic documents aligned with EU integration
priorities. Figure 1 presents the overview of the mostimpactful climate laws and strategies shaping
mitigation, adaptation, and post-war reconstruction efforts.

Ukraine’s Climate Policy

2024 2025 2026 2027 2028 2029 2035

National Energy . . .
and Climate Plan Implementation of the National Energy and Climate Plans
Climatzeogtsrategy Implementation of the Strategy

Law on Climate Policy
(climate architecture)

Long-term Low-emission Development

Strategy (2050)

T
reporting/modelling Strategy
TN BTN

Article 6.2 of the Paris Agreement:
Switzerland and Japan

Sectoral Climate Policies: Energy, Industry, Agriculture, Waste Management, Energy Efficiency, Biodiversity, Forest Management

Climate Policy at the Regional Level

Figure 1. Ukraine's climate policy. Source: Green Transition Office in Ukraine (2025)

The core climate laws and policies comprise the following:
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Adopted as a part of Ukraine’s commitment under the Paris Agreement and the Association
Agreement with the European Union, the Law creates an essential legal foundation for integrating
climate policy across all sectors of the economy and governance, reinforcing Ukraine’s ambition to
align with European standards and integrate into the EU Emissions Trading System (EU ETS).

The Law sets a legally binding 2050 climate neutrality objective and 65% reduction target in
GHG emissions by 2030 relative to 1990. Key provisions include:

Establishment of the national GHG inventory system with the scope, preparation, and update of
the inventory to be determined by a secondary legal act;

The system for annual reporting on policies, measures, and projections, supplemented by
secondary legislation procedures to ensure accountability for climate targets;

Mandatory development of National Energy and Climate Plans (NECPs), long-term low-emission
strategies, and sectoral adaptation plans;

Integration of climate objectives into post-war recovery programs, requiring alignment with EU
Regulation 2018/1999 (Governance of the Energy Union).

The legislation includes provisions for financial and fiscal instruments aimed at reducing GHG
emissions, including fiscal instruments under the Tax Code promoting GHG emission reductions;
emission trading schemes to incentivize businesses to reduce emissions; low-interest loans with
state guarantees for businesses; and grants, subsidies, and loans for the public to implement
energy-efficient technologies. However, unlike successful models in EU countries such as Germany,
Sweden, Poland, and Estonia, the law does not establish a dedicated National Climate Fund
to finance adaptation and mitigation measures. Additionally, Article 21 concerning funding
measures will only come into force one year after martial law is lifted, creating uncertainty in
resource allocation.

The law mandates regional state administrations and territorial communities to develop
regional and local strategies for reducing anthropogenic GHG emissions and adapting to
climate change and to integrate these into their comprehensive planning frameworks. This
requirement ensures that climate objectives are incorporated into regional and local development
strategies, post-war reconstruction plans, and all other local planning documents.

However, local and regional authorities may face significant implementation challenges when
integrating climate objectives into their planning processes. These include insufficient funding
allocations, limited access to specialized climate expertise, inadequate cross-sectoral coordination
mechanisms, and minimal technical assistance from the central government. Furthermore, while
the law emphasizes inclusivity, it lacks provisions addressing the specific needs of vulnerable groups
who are disproportionately affected by climate change, such as people with disabilities, persons 65
years and older, and children.
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The law mentions public participation in climate policy formation, requiring state authorities
and local governments to ensure citizen information and involvement in discussing strategic
documents. However, the law lacks specific mechanisms for implementation, leaving many open
questions about the structure of the anticipated public engagement.

Despite shortcomings, the Law “On the Basic Principles of State Climate Policy” creates an essential
legal foundation for European integration and green post-war recovery.

Adopted in 2020 and entering into force on 1 January 2021, the Law defined the legal and
organizational principles for monitoring, reporting, and verification of greenhouse gas
emissions, fulfilling Ukraine’s obligations under United Nations Framework Convention on
Climate Change (UNFCCC), Paris Agreement and the EU Association Agreement, implementing
EU Directive 2003/87/EC. The Law was a crucial step toward transparency and a prerequisite for
launching Ukraine’s Emissions Trading System (ETS) set to launch in 2025, ensuring compliance
with the EU CBAM.

Under the MRV framework, legal entities and individual entrepreneurs operating installations
that produce or may produce GHG emissions in Ukraine must comply with reporting
obligations. The Law defines specific industries subject to MRV, including fuel combustion in large
installations, oil refining, iron and steel production, cement and glass manufacturing, ammonia and
nitric acid production, and other industrial processes with significant emissions. Operators must
register their installations in the Unified Register for MRV of GHG Emissions and submit annual
monitoring plans, operator reports, verification reports, and improvement reports. Notably, the
Law allows operators to forgo submitting reports for 2021-2023 and grants them until the end of
2025 to complete reporting obligations for 2024.

Furthermore, the Law foresees administrative penalties for non-compliance with MRV
obligations, but the current fines are low. In particular, operators who fail to register their
installations, update records, or submit required reports may face penalties ranging from UAH
1,360 (EUR 31) for a first-time offense up to UAH 6,800 (EUR 155), along with potential restrictions
on business operations for repeated violations. By comparison, under the European Union’s
Monitoring, Reporting, and Verification (MRV) Regulation (EU) 2015/757, companies failing to
surrender the required allowances incur an excess emissions penalty of €100 (adjusted for inflation)
per tonne of CO, equivalent, in addition to the obligation to surrender the necessary allowances.

The enforcement of the martial law in 2022 led to suspending mandatory reporting, which
was replaced by a voluntary system. On January 8, 2025, Ukraine reinstated mandatory GHG
emissions reporting with the adoption of Law No. 4187-IX, «<On Amendments to Certain Legislative
Acts of Ukraine on the Restoration of MRV of GHG Emissions»” restoring the mandatory registration
and reporting requirements.
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The recent legislative amendment ensures the continued collection of verified emissions
data during wartime, reinforcing Ukraine’s commitment to emissions reduction, strengthening
transparency, harmonizing with EU standards, and laying the foundation for an effective ETS.

Aligned with European Commission guidelines (Regulation (EU) 2018/1999), NECP focuses on
five key dimensions in alignment with the Energy Union framework: Decarbonization, Energy
Efficiency, Energy Security, Internal Energy Market, and Research, Innovation, and Competitiveness.
Additionally, NECP integrates Ukraine’s updated Nationally Determined Contribution (NDC) under
the Paris Agreement, submitted in 2021, laying the ground for NDC 2.0 to be adopted in 2025. The
plan outlines sector-specific targets, including reducing greenhouse gas (GHG) emissions by 65%
compared to 1990 levels, increasing the share of renewable energy sources (RES) to at least 27% of
final energy consumption, and enhancing energy efficiency to limit primary energy consumption
to 72,224 thousand tons of oil equivalent by 2030, representing approximately a 9% reduction from
2020 levels. The strategy also aims to decrease fossil fuels import dependence to 33%, ensuring
energy security through diversification of supply routes, integrating Ukraine's electricity and gas
markets with the European Union, and modernizing infrastructure.

The NECP emphasizes policies to support the decarbonization of transport, industry, and
residential sectors while also fostering innovation in clean technologies and implementing
energy efficiency measures in both public and private sectors. The internal energy market
strategy includes full-scale synchronization with ENTSO-E, market liberalization, and the
development of smart grids. The NECP fosters innovation in clean energy technologies, biomethane
production, and energy storage solutions, supporting research in low-carbon industrial processes
and the decarbonization of transport, industry, and residential sectors. Given the ongoing war,
the plan also addresses infrastructure resilience, the impact of energy poverty, and the need
for financial and institutional reforms to support a sustainable energy transition.

Revised in December 2024, LT-LEDS provides comprehensive sectoral pathways to achieving climate
neutrality by 2050.

The strategy focuses on decarbonizing the energy sector through increased energy efficiency,
expanding renewable energy sources such as wind, solar, and biomass, and developing of
green hydrogen. It also emphasizes modernizing power grids, integrating low-carbon technologies
in steel and cement production, and promoting circular economy principles.

A significant priority is scaling up biogas production from agricultural and livestock waste,
lowering reliance on fossil fuels while improving waste management. Additionally, LT-LEDS sets
ambitious goals for reducing non-CO, greenhouse gas emissions, mainly methane and nitrogen
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oxides, by improving fossil fuel extraction processes, enhancing waste treatment systems, and
introducing climate-smart agriculture practices.

Beyond emissions reduction, the strategy aims to strengthen Ukraine’s carbon sinks
through afforestation and sustainable land use, aiming to increase forest cover to 19.4%
by 2050 (compared to 1990 levels). It envisions a transition towards a low-carbon economy by
fostering innovation, incentivizing clean technologies, and aligning industrial and transport sectors
with climate goals. LT-LEDS is designed to be periodically reviewed and updated in response
to technological advancements and economic shifts, ensuring its alignment with Ukraine’s
commitments under the Paris Agreement and its integration with EU climate policies.

Adopted in 2021, Ukraine’s Environmental Safety and Climate Change Adaptation Strategy
represents a comprehensive framework developed with EU4Climate support to fulfil the
country’s adaptation commitments under the Paris Agreement. The Strategy identifies ten
sectors most vulnerable to climate impacts and establishes a roadmap for transforming Ukraine
into a climate-resilient nation by systematically integrating adaptation measures across sectoral
and local policies. These priority sectors include biodiversity, water resources, energy, public
health, forestry, coastal areas, fisheries, agriculture, and soils, which form the focal points for the
government’s strategic climate resilience efforts.

On February 7, 2025, the Cabinet of Ministers of Ukraine approved the second operational
plan for implementing the Environmental Safety and Climate Change Adaptation Strategy
until 2030, covering a series of measures to be implemented during 2025-2027. The plan aims to
further develop Ukrainian legislation in environmental and climate areas, including establishing the
Unified State Register of Integrated Environmental Permits, developing procedures for air quality
monitoring and public information using Ukraine’s air quality index, and adopting comprehensive
forest monitoring methodologies. The plan mandates sector-specific climate adaptation action
plans across water resources, biodiversity, forestry, energy, public health, agriculture, transport,
and tourism sectors, while reforming environmental supervision systems and initiating a national
forest inventory. It also prioritizes alignment with EU acquis, particularly in chemical safety and
product management regulations. Among its practical conservation measures, the plan commits
to expanding protected natural areas at both local and national levels, though without specifying
quantitative targets.

Ukraine has made some progress in aligning its climate policies with EU standards, notably
by adopting its first climate policy framework law and a National Energy and Climate Plan.
Still, significant work remains in areas such as emissions trading and greenhouse gas monitoring.
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Table 2. Ukraine's progress in EU approximation in the climate sphere

Thematic areas Progress Details

- Adopted the first framework law on national
climate policy (October 2024)

Climate Policy Framework Significant
- Aligned with the EU's climate-neutrality
objective by 2050
Long-term Strategy Pending - Update the long-term low-emission

development strategy under Paris Agreement

Nationally Determined

L Pending - Preparation and submission of the new NDC
Contribution

- NECP adopted in June 2024
Completed - Commitment to a dynamic review process
- Revision planned by December 2025

National Energy and
Climate Plan (NECP)

- Adopted resolutions partially implementing EU
Monitoring, Reporting, Partial Regulation 2018/2066 (November 2023)

and Verification (MRV) - Full implementation hindered by the martial
law, restarts in 2025

Emission Trading In progress - Actively working on establishing national ETS

System (ETS) - Gradual convergence with EU ETS

- Implementing legislation enacted on
Fluorinated Greenhouse administrative procedures

Partial
Gases - Kigali Amendment to Montreal Protocol

ratification pending

Ozone-depleting

Pending - Alignment with new EU Regulations required
Substances
- Working towards establishing an effective
Carbon Pricing In progress mechanism

- Action plan for national ETS is necessary
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Establishing ETS is one of the main priorities related to Ukraine's climate policy in the context of the
EU approximation process.

Ukraine plans to launch pilot ETS already in 2025. While there is some progress in establishing
ETS verification and accreditation processes, there are still areas that need further development to

ensure a robust and reliable ETS that aligns fully with the EU standards (Table 3).

Table 3. Ukraine’s ETS progress based on the Energy Community Annual Implementation

Report 2024

Key aspects of ETS
progress

Foundations &
Institutions

Current progress

Law on Principles of MRV adopted in
2021

Introduced basic ETS definitions

Established enforcement regime for
registration/monitoring plan failures

Designated competent authority to
check monitoring plans

Started process of identifying
operators who will be subject to the
MRV requirements

Gaps

The concept of permit was replaced
by the registration obligation which
might weaken enforcement

Economic sectors covered
significantly reduced compared to
EU ETS

Documents’ submission, review,
and approval is suspended due to
the martial law

Full alignment with the EU ETS
Directive pending

Monitoring &
Reporting

Partially transposed Monitoring and
Reporting Regulation

Responsible authorities created
templates and examples for
registration and monitoring plan
Introduced provisions for authority

to estimate emissions if operator
fails to report

Provisions for monitoring and
reporting emissions from aviation
activities are not included

Missing specific requirements for
sustainable biomass criteria and
CO2 transfers

No specific deadline for submitting
and approving monitoring plans

Verification &
Accreditation

Partially transposed Accreditation
and Verification Regulation

Introduced obligation for annual
verified emissions reports

Appointed National Accreditation
Agency of Ukraine as the
accreditation body

Implemented procedures for
accrediting emissions verifiers

Some verifiers already accredited
and providing services

Some elements of accreditation
requirements are missing

The scope of accreditation for
GHG verifiers is not fully defined
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The Carbon Border Adjustment Mechanism (CBAM) is another key component of the EU’s
climate policy. It has been in a transitional phase since 2023 and is set to be fully operational
by 2026. CBAM aims to reduce global carbon emissions by extending carbon pricing to imports,
significantly impacting countries that export carbon-intensive goods to the EU market. CBAM will
significantly impact Ukraine’s exports to the EU, particularly in the iron and steel sector. About 15-
17% of Ukraine's EU exports are subject to CBAM, with iron and steel products making up 93% of
these affected exports.

The impact of CBAM on Ukraine’s economy can potentially be severe, with considerable
export losses, especially for the iron and steel industry. Prior to full-scale invasion, the iron
and steel industry contributed 5.7% to Ukraine’s GDP and 14.6% to total exports in 2023. 89% of
Ukrainian steel is produced using carbon-intensive methods, and therefore, it faces the risk of
losing competitiveness in the EU market.

The steps that Ukraine is taking to align its legislation with EU climate policy aim to help
prepare Ukraine’s economy for implementing the CBAM mechanism. At the same time, given
the ongoing war and its destructive consequences on Ukraine’s economy and infrastructure, there
are calls for Ukraine to be excluded from CBAM obligations under Article 30.7 of the EU Regulation
2023/956. This exclusion could allow Ukraine to further integrate into the European economy while
recovering from the war's impacts.

Ukraine’s climate policy faces a turning point, balancing wartime challenges with ambitious
decarbonization goals. The country’s success in implementing ETS and adapting to the CBAM
depends on three key factors: robust international support, swift regulatory reforms, and effective
financing solutions.

Despite significant obstacles, Ukraine has a unique opportunity: The country can create a resilient,
low-carbon economy that aligns with EU standards by integrating climate objectives into its post-
war rebuilding efforts.
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Ukraine Thematic and Sectoral Analysis

1.2 Energy

Status and trends

Ukraine’s energy system primarily relies on fossil fuels and nuclear energy, with coal and nuclear
energy composing 47% of the total energy mix in 2022 and 70% of the power generation mix
(Figure 2). Renewable energy constituted 12% of the power generation mix in 2022 (Figure 2). In
2022, the energy sector in Ukraine emitted 210 Mt CO2 equivalent, making it the highest emitter
among all sectors of the economy?™.
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Figure 2. Ukraine's domestic energy production (T)) and electricity generation (GWh) in 2022.
Source: IEAM.

10 Ukraine, National Inventory Report (2023)
11 IEA Country overview of Ukraine, Accessed in March 2025
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Prior to the Russian full-scale invasion, industry was the largest energy consumer in Ukraine
(33% of final energy consumption’?), followed by the residential and transport sectors. How-
ever, due to the ongoing war, large-scale destruction of infrastructure and industrial facilities, and
military occupation of Ukrainian territory by Russia, this proportion has changed.

From being an electricity exporter with the seventh largest power generation capacity in
Europe, 56 GW, Ukraine has turned into an electricity importer due to the energy system
damage caused by Russian attacks. Currently, Ukraine imports 6% of its electricity from the EU™.
The estimated electricity deficit in Ukraine in winter 2024-2025 is 5.8 GW'4. In monetary terms, the
total losses of the Ukrainian energy sector are estimated to be $20 billion™.

Military occupation of energy objects and physical destruction of energy infrastructure are
significant impacts of the Russian invasion on the Ukrainian energy system. 50% of the ener-
gy generation capacity in Ukraine is located on the currently occupied territories, corresponding to
18 GW of energy generation capacity's. After the Russian full-scale invasion, the Ukrainian energy
system experienced significant damage due to regular targeted Russian attacks. The energy de-
mand in Ukraine also experienced substantial changes due to the occupation of Ukrainian territo-
ries by Russia, making it impossible to access data on exact energy demand and supply changes.

Russian attacks on energy infrastructure in the first half of 2024 destroyed about 50% of
energy production capacity'’. Additionally, in February 2025, Ukraine reported that it lost up to
40% of its domestic gas production due to Russian attacks'®. Main gas extraction fields in Ukraine
are located in Kharkiv and Poltava regions near the Russian border and are very vulnerable to at-
tacks. 50% of renewable energy generation is under Russian occupation,’ significantly impacting
Ukraine’s ability to meet its renewable energy targets.

District heating systems (DHS) have been significant targets of Russian attacks, causing
severe disruptions for Ukrainian civilians, especially during winter months®°. One-third of
Ukraine's urban population relies on DHS for hot water and space heating, with over one-third of
Ukrainian households connected to the network as of 2022. The system is predominantly fuelled
by natural gas (70%), with combined heat and power (CHP) plants generating about a third of the
heat supply. By May 2024, 18 large-scale CHP plants were damaged or destroyed, resulting in di-
rect damage estimated at USD 2.4 billion, with over half attributable to CHP plant attacks. These
assaults disproportionately impact vulnerable groups, exacerbating the strain on Ukraine’s energy
sector during harsh winter conditions.

37


https://www.iea.org/reports/ukraine-energy-profile
https://greendealukraina.org/gd-tracker/figure-of-the-week/2024/ukraine-electricity-generation-2023-2022
https://www.iea.org/reports/ukraines-energy-security-and-the-coming-winter
https://www.undp.org/sites/g/files/zskgke326/files/2025-02/ukraine_fourth_rapid_damage_and_needs_assessment_rdna4_february_2022_december_2024.pdf
https://kse.ua/wp-content/uploads/2024/06/KSE_Impact-of-the-war-on-energy_ENG-1.pdf
https://greendealukraina.org/gd-tracker/figure-of-the-week/2024/ukraine-electricity-generation-2023-2022
https://www.reuters.com/business/energy/ukraine-plans-import-800-mcm-gas-until-april-after-russian-strikes-2025-02-21/
https://greendealukraina.org/gd-tracker/figure-of-the-week/2024/ukraine-electricity-generation-2023-2022
https://reliefweb.int/report/ukraine/massive-attack-ukraines-energy-infrastructure-damages-and-disrupts-essential-services-enuk

From January 2025, Ukraine stopped being a country transiting Russian gas to Europe. Before
the Russian full-scale invasion, Ukraine transited large amounts of Russian gas to Europe, with 41.6
billion cubic meters having been transited only in 2021. At the beginning of 2025, Ukraine stopped
transitioning Russian gas through its territory, ending “the era” of its gas transit. Gas transit used
to bring Ukraine 3% of GDP before 2014, 1.5% of GDP before 2022.%

Several main trends related to energy reforms in Ukraine were triggered by the tragic events
of the Russian invasion but can become powerful drivers for sustainable energy system de-
velopment. From energy policy and energy market perspectives, developments have set back the
progress with energy reforms previously achieved.

Overall, energy reforms in Ukraine that are aligned with EU integration goals and Paris
Agreement targets are challenged by the need to save the energy system from emergencies.
The main challenge is to ensure that short-term survival solutions, which often include fossil-fu-
el-based solutions, do not contradict long-term sustainability goals, creating additional challenges
for the green transformation of the Ukrainian energy system.

Ukraine’s progress in reforming heavily subsidized residential heat tariffs until 2021 was un-
done by the war, forcing a return to subsidies and leading to a significant accumulation of
debt in the energy sector. Between 2014 and 2016, large subsidies to district heat producers had
previously been reduced due to energy price reforms. By 2021, the public service obligation (PSO)
requiring Naftogaz, Ukraine's national oil and natural gas company, to supply discounted gas to
district heating companies was phased out. It was re-introduced in 2022 in response to the war,
fixing gas prices for residential heat producers at less than half the market rate, and has been ex-
tended until at least 30 April 2025. The current PSO scheme has contributed to significant financial
challenges for Naftogaz. Currently, the company has an accumulated debt from district heating
companies estimated at UAH 95 billion (USD 2.6 billion), corresponding to 1.5% of Ukraine’s GDP?.

Energy system decentralization is one of the significant energy system trends in wartime
and foreseen post-war Ukraine. Multiple expert reports and assessments point out that despite
high investment risks, constructing a more decentralized energy system has already started, in-
creasing resilience to Russian attacks and “laying the groundwork for a distinctive longer-term
transition pathway”. Examples of energy system decentralization efforts in Ukraine include accel-
erated deployment of smaller-scale gas-fired combined heat and power plants, solar PV, and wind
systems complemented by batteries and other storage technologies?.

Since 2022, the Ukrainian energy system has become more integrated with the EU energy
system. The Russian full-scale invasion of Ukraine in 2022 sped up the synchronization of Ukraine
(and Moldova) with the European electricity system. This has led to increased security and resil-
ience for the grid in Ukraine and created opportunities for Ukraine to increase electricity exports to
the EU and Moldova until attacks on generation capacity reversed this trend, turning Ukraine into
a net electricity importer.
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The National Energy and Climate Plan (NECP) and the Energy Strategy 2050 are the two main
strategic documents guiding Ukraine’s energy sector development post-2022. These docu-
ments, adopted after the Russian full-scale invasion, hold higher relevance in comparison to the
earlier strategy documents due to the significant changes in Ukraine’s energy sector and develop-
ment priorities.

Ukraine’s first NECP, adopted in 2024 during the full-scale invasion, aligns with EU Regula-
tion 2018/1999 requirements and sets ambitious targets for the country’s energy future?®.
The plan aims for 27% renewable energy in Ukraine’s gross final energy consumption by 2030 and
includes specific goals aligned with the Energy Union's dimensions. While marking a significant
step towards energy security and sustainability, achieving these objectives will require substantial
support and investment from the EU and other international partners. Implementing the NECP
is crucial and will demand significant resources and a robust monitoring framework, considering
adaptive planning amidst ongoing energy facility destruction. The Ministry of Economy leads NECP
implementation reporting, with success largely dependent on efficient inter-ministerial coordina-
tion.

Ukraine’s Energy Strategy 2050* presents an ambitious vision for decarbonization and posi-
tions the country as a European green energy hub. The strategy aims for carbon neutrality in
the energy sector by 2050 through significant expansion of nuclear and renewable power gener-
ation capacities. It outlines a substantial increase in the installed capacity of nuclear, solar, wind,
hydropower, hydrogen, bioenergy, and energy storage. Specifically, it sets targets for installed ca-
pacity, including 140 GW of wind, 94 GW of solar, and 30 GW of nuclear generation by 2050. The
plan emphasizes modernizing transmission and distribution systems, European electricity network
integration, and increasing renewable energy’s share in power generation to 50% by 2035. Addi-
tionally, it envisions Ukraine as a key player in clean electricity production and hydrogen supply for
the EU, aligning with the country’s goals of EU integration and broader decarbonization objectives.

In addition to the NECP and the Energy Strategy 2050, a relevant document that will drive
Ukraine’s energy sector development in the coming years is the Strategy for the Develop-
ment of Distributed Generation until 2035%. The Strategy for the Development of Distributed
Generation until 2035, adopted in July 2024, marks a significant shift towards a more resilient and
flexible power system. This strategy aims to decentralize Ukraine’s energy infrastructure by pro-
moting smaller, dispersed generating facilities closer to consumers, including gas-based and re-
newable energy sources. Distributing generation across numerous local sites enhances the power
system'’s resilience against potential disruptions. The strategy also anticipates the future repurpos-
ing of gas-based units to use renewable gases. An Operational Action Plan for 2024-2026 accom-
panies this initiative.
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The Ministry of Energy of Ukraine is the primary governmental body overseeing the coun-
try’s energy sector. It develops and implements state policy in electricity, nuclear energy, coal
industry, and oil and gas. The ministry works closely with several key organizations to manage
Ukraine’s energy system.

Ukrenergo serves as the national electricity Transmission System Operator (TSO), responsible
for operating the high-voltage power grid and ensuring its stability. The Distribution System Oper-
ators (DSOs) manage the lower-voltage networks and are mostly privately owned following several
rounds of privatization since 1995. Energoatom, a state-owned entity, operates Ukraine’'s nu-
clear power plants.

The National Energy and Utilities Regulatory Commission (NEURC) acts as the independent
regulator for the energy sector, setting tariffs and licensing energy companies. The State
Agency on Energy Efficiency and Energy Saving of Ukraine also promotes energy efficiency and
renewable energy development. This governance structure aims to balance state oversight with
market-driven operations as Ukraine continues to align its energy sector with European Union
standards and work towards full integration with the European energy market.

In governing the energy sector, the Ukrainian government faces several simultaneous and
enormous challenges: Rebuilding and modernizing its energy system to align with the EU goals,
phasing out fossil fuels in the electricity sector by 2035, ensuring short-term stability of the energy
system at the backdrop of continuous Russian attacks on the energy system, addressing energy
system deficit which has been increasing since 2022 and is expected to rise in the following years.

Overall, Ukraine’s public governance system, including the energy sector, has made progress
in recent years. At the same time, many challenges remain regarding Ukraine’s government’s ca-
pacity to develop, adopt, and especially implement strategies.

International support, particularly from the EU, G7, and organizations like UNDP, is crucial in
advancing energy reforms in Ukraine. Donor support has been primarily oriented toward sup-
porting Ukraine in reforming its energy sector in line with the EU approximation process. However,
since the Russian full-scale invasion, the focus has shifted, understandably, towards building a
more resilient, decentralized, and sustainable energy system in Ukraine.

The Recovery and Reform Support Team (RST) at the Ministry of Energy in Ukraine is one of
the examples of the public institutions’ capacity-building reforms funded by external do-
nors to support the process of reforms in Ukraine as part of the EU integration process?.
The RST at the Ministry of Energy is part of the Ukraine Recovery and Reform Architecture (URA)
programme, which is, in essence, a technical assistance initiative launched in 2016 and supported
by the European Bank for Reconstruction and Development (EBRD) in partnership with the EU. The
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RST consists of Ukrainian professionals who are not civil servants and are funded by international
donors to provide targeted technical support for priority reforms in the energy sector and help
build expertise in policy formation and analysis.

Ukrainian local governments face significant challenges in implementing energy reforms
despite some progress in developing tools and capacity. For example, the mandatory adop-
tion of Municipal Energy Plans (MEPs) under Ukraine’s Energy Efficiency Law is a key step towards
local energy reform, but many municipalities face significant challenges. MEPs are designed to
guide energy efficiency and sustainability efforts, yet many local governments lack the technical
expertise and financial resources to develop and implement them effectively. The ongoing war and
destruction of the energy infrastructure have complicated these efforts, as municipalities are now
forced to prioritize immediate energy security over long-term planning. Additionally, a disconnect
between national policies and local realities complicates alignment with broader energy goals.
Despite these obstacles, some pioneering cities have made progress, often with crucial support
from Ukrainian NGOs and international organizations providing technical assistance and capacity
building.

In 2022, Ukraine officially joined the International Energy Agency (IEA) as an Association
country?8. This is an important step for strengthening its energy sector reform capacity and inter-
national cooperation. Ukraine’s membership in the IEA effectively significantly boosts its energy
sector reform and development capabilities. This partnership grants Ukraine access to IEAs ex-
tensive knowledge base on energy policy, market analysis, and technology while also providing
targeted technical support for priority reforms. Additionally, it opens doors for international coop-
eration through participation in IEA standing groups, committees, and ministerial meetings. These
benefits collectively enhance Ukraine’s capacity to modernize its energy infrastructure, implement
crucial reforms, and align with international standards, particularly in the context of its EU integra-
tion goals and post-war reconstruction efforts. Since Ukraine joined the IEA, the agency has pub-
lished at least three significant reports focusing on both short-term and long-term outlooks and
recommendations to help energy sector development in Ukraine. These reports include “Ukraine’s
Energy Security and the Coming Winter” (2024)*, “Empowering Ukraine Through a Decentralised
Electricity System” (2024)*°, and a special report on “Ukraine’s Energy Security and the Coming Win-
ter” (2024)*'.

There is a significant shortage of education and training programs in Ukraine targeting re-
newable energy technology specialists who would drive and support the energy transition in
line with the EU accession process. This shortage is not reflected in any government strategies
in Ukraine. However, there are good examples of donor-supported capacity and skills-building pro-
jects addressing energy skills existing as separate, fragmented activities. For instance, the Green
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Deal Ukraina project, a 4-year initiative running from 2023 till 2027, addresses the skills gap in
Ukraine's energy sector®. It offers courses for various professionals, from engineers to policymak-
ers, focusing on EU Green Deal compliance and the EU accession negotiation process. This pro-
gram is run by the Kyiv School of Energy Policy and the Florence School of Regulation.

There are also examples of energy companies investing in laboratory capacities and large-
scale renewable energy skills education. In February 2025, DTEK, a prominent Ukrainian energy
company, opened a renewable energy laboratory and a wind energy lecture hall at Kyiv Polytech-
nic Institute to train specialists for Ukraine's energy sector, presenting it as a long-term commit-
ment to support renewable energy education in Ukraine®. Similarly, Schneider Electric Ukraine has
launched an ambitious initiative to train 1 million Ukrainians in energy management basics by the
end of 202534 as part of a memorandum signed with the Ministry of Education and Science.

The level of energy literacy among the Ukrainian population has increased significantly due
to Russian attacks on the Ukrainian energy system. Regular electricity generation shortages
in Ukraine due to Russian attacks and blackouts in most Ukrainian cities and communities led to
increased energy consumption awareness among the Ukrainian population and a dramatic ener-
gy-saving behaviour change. This increased understanding among the general public of how the
energy system works and adjustments in energy demand might improve the stability of the energy
system. This increased level of forced energy literacy in Ukraine could help build a sustainable and
resilient energy system with strong demand-response capacity and a good foundation for energy
efficiency improvement. However, further research is needed to explore the potential of long-term
energy-saving practices in Ukrainian households.

Achieving the targets in Ukraine’s key energy strategy documents would require a strong
digitalization capacity to support energy sector reforms. In January 2025, the Government of
Ukraine adopted the new Digital Innovations Development Strategy of Ukraine until 2030%. The
Strategy aims to support innovative activity across all sectors of the economy, including those
aimed at decarbonisation of the energy sector, energy saving, and energy efficiency technologies.
While this is an essential step in supporting the twin transition in Ukraine, the effectiveness of the
Strategy’s implementation and its transformative potential for the Ukrainian economy remain to
be seen.

Ukraine has a developed IT sector, but its potential for the twin transitions, particularly for
energy system digitalization, is not utilized. Similar to skills and training developments, there
are individual initiatives from private companies like DTEK that are implementing digitalization
projects that would enable energy system reforms in Ukraine. For example, DTEK has implemented
a Grids Digital Twin pilot project in the Kyiv region®. While such projects indicate positive develop-
ments, significant efforts are still needed from the central government to initiate large-scale pro-
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jects, allocate resources, and ensure that energy sector transition goals set in the NECP and other
strategies are achieved.

As digitalization becomes more prevalent across different sectors in Ukraine, cybersecurity
is becoming increasingly important in Ukraine as it rebuilds its energy system. Historically
centralized and thus vulnerable to cyberattacks, the energy system in Ukraine has become a test-
ing field for anti-cyberattack innovation and an example for other countries to learn from. Since
2014, Russian cyberattacks on Ukrainian energy infrastructure have become regular, and after
2022, they reached an unprecedented scale,”. leading to the creation of advanced security proto-
cols in Ukraine and coordinated efforts from the Ukrainian government, business, research, and
the international community in building cyber-attack resilience as part of overall digital resilience
in Ukraine. These advancements are powerful enablers that ensure that the new energy system in
Ukraine will have a much higher level of resilience.

Reaching the targets of Ukraine’s NECP would imply building up manufacturing capacity for
clean energy technologies in Ukraine. This would include establishing domestic manufacturing
capabilities in renewable energy equipment, biomethane production, smart grid technologies, and
potentially small-scale gas turbines and engines. The ambitions for increasing the manufacturing
capacity might sound very ambitious considering Ukraine's current level of clean energy manufac-
turing capacity, lack of investment, and gaps in skills and expertise.

The defense sector development in wartime Ukraine could serve as a great example and
learning base to foster innovation and build up manufacturing capacity in other sectors of
the economy, with the energy sector being one of the key areas where these lessons would
be instrumental. A notable example of a coordinated, large-scale, government-driven program is
Brave12® - a platform supporting over 1,500 military technology start-ups, successfully accelerating
technological progress in the defense industry. The rapid development in the defense sector offers
potential lessons for other industries, including experiences in rapid prototyping, public-private
partnerships, decentralized production, and streamlined procurement.

Full recovery, modernisation and decarbonisation of the Ukrainian energy system will require sig-
nificant support from foreign investors and donors.

Several financial instruments and investment funds are available for Ukraine’s energy sys-
tem, targeting both short-term emergency needs and longer-term strategic projects. Most
short-term investment in Ukraine’s energy sector, primarily for emergency support during the war,
comes through the EU Civil Protection Mechanism. This mechanism also includes buying and deliv-
ering equipment for Ukraine.
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Among the other substantial mechanisms are the following:
Ukraine Energy Rescue Plan (EIB) - total allocation USD 600 million*

Ukraine Energy Support Fund managed by the Energy Community Secretariat (EUR 1.1 billion
allocated to projects by February 2025)*

G7+ Ukraine Energy Coordination Group support (mobilized USD 5 billion by the end of 2024)*'
USAID energy support for Ukraine - more than USD 1 billion*

Ukraine Facility - total allocation EUR 50 billion*® (two-thirds in loans, one-third in grants)

The Ukraine Facility, allocating funds to Ukraine’s Recovery by 2027, is the most significant
financial support mechanism. It has three pillars: direct financial support, a specific investment
framework, and EU accession assistance. Adopting the NECP in Ukraine was a condition for access-
ing Ukraine Facility funds to ensure investment is targeted to strategic priorities in Energy sector
reform and decarbonization. The EIB expects implementing projects within the Ukraine Facility
instrument to attract additional investment.

As part of the Ukraine Facility, the European Investment Bank (EIB) has announced sever-
al significant energy-related projects to support Ukraine’s recovery and infrastructure resil-
ience. These projects include EUR 100 million for Ukraine District Heating projects at local levels to
restore heat generation capacity. Another announced project is a EUR 120 million loan to Ukrhydro-
energo to help restore damaged hydroelectric plants*. Ukrenergo, Ukraine’s state grid operator,
received EUR 86 million to build anti-drone protection for critical parts of the energy infrastruc-
ture®.

Regarding the internal investment climate in Ukraine’s energy sector, substantial obstacles
exist (apart from the ongoing war and continuous attacks) that make any investment very
difficult. Ukraine’s energy sector faces significant debt challenges that hinder investment and EU
integration progress. As of October 2023, district heating companies owed Naftogaz UAH 95 billion
(2.6 billion USD), while the electricity and gas markets faced debts of 1.6 billion USD and 3.2 billion
USD, respectively“. The renewable energy sector and universal service providers also owe substan-
tial amounts. These debts, exacerbated by excessive regulation and subsidies, pose barriers to at-
tracting new investment and generation capacity. To improve the investment climate, Ukraine must
address debt issues by reforming the Public Service Obligation (PSO) mechanism and accelerating
market reforms aligned with EU regulations.

42 As for March 2024, all USAID support for energy projects in Ukraine have stopped.
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Ukraine

EU Approximation

Thematic and Sectoral Analysis

The main progress achieved and the main gaps remaining in relation to the key themes of EU ap-
proximation activities in Ukraine’s energy sector is summarized in Table 4. Most points are based
on three recently published reports: the Energy Community Implementation Report 2024, the Eu-
ropean Commission’s 2024 Enlargement Package, and Ukraine’s NECP adopted in June 2024.

Table 4. The main progress achieved and the main gaps remaining in relation to the key themes
of EU approximation activities in Ukraine's energy sector

Theme

Energy Markets
and Integration

Main Progress Achieved

- 69% implementation progress (according
to the Energy Community Report)

- NECP adopted in June 2024 with sectorial
renewable energy targets

- Market-based support schemes for RES
introduced in June 2023

- Law on REMIT adopted in June 2023
- Gas storage operator certified

Main Gaps Remaining

- Decrease in transparency and
independence of stakeholders
under martial law

- Renewable energy surcharge
not separated from
transmission tariff

- Need to accelerate
transposition of Electricity
Integration Package

- Re-establishment of gas market
fundamentals is needed

Decarbonization

- 44% implementation progress (according
to the Energy Community Report)

- Emissions’ tracking system launched in
2021

- Partial transposition of Monitoring and
Reporting Regulation

- Resolutions implementing Regulation
(EU) 2018/2066 adopted in November
2023

- Reporting at installation level
not compulsory under martial
law

- Omission of aviation emissions
and biomass sustainability
criteria in the emissions
tracking legislation

- Need for comprehensive,
standardized MRV system

Energy Security

- 61% implementation progress (according
to the Energy Community Report)

- Electricity system operation preserved
despite infrastructure damage

- Gas storage targets fulfilled

- Transposition of Regulation (EU)
2019/941 on Risk-preparedness
in Electricity Sector pending

- Risk assessment for gas market
and transposition of Security
of Gas Supply Regulation is
needed

Environmental
Protection

- 52% implementation progress (according
to the Energy Community Report)

- Legislation adopted for horizontal issues,
water quality, waste management,
chemicals, and noise

- Implementation is
compromised by ongoing
military aggression
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Ukraine

Main Progress Achieved

Thematic and Sectoral Analysis

Main Gaps Remaining

Regulatory Bodies

- 76% implementation progress (according
to the Energy Community Report)

- The National Energy and Utilities
Regulatory Commission (NEURC) certified
Ukrtransgaz as the independent Storage
System Operator of Ukraine

- Secondary legislation for Regulation on
Wholesale Energy Market Integrity and
Transparency (REMIT) implementation
adopted

- Remaining REMIT legislation to
be adopted
- Need to launch relevant

investigatory and enforcement
actions for REMIT violations

Energy Efficiency

- Energy Efficiency Law aligned with EU
Directive 2018/2002

- Strategy for Thermal Modernisation of
Buildings until 2050 adopted

- Energy Efficiency Fund (EEF) is launched
and provides grants for energy efficiency
renovations with integrated renewables

- All energy labelling regulations related to
Labelling Directive adopted

- Mandatory energy efficiency
criteria in public procurement
not introduced

- Full alignment with Energy Per-
formance of Buildings Directive
(2018) pending

- Rules for efficient district heat-
ing sector not adopted

- Energy Efficiency Fund requires
replenishment of funds from
state budget

Renewable Energy
Sources

- National Renewable Action Plan 2030
approved

- Legislation on guarantees of origin and
active customer procedures adopted

- Biofuel trading platform established

- Program to support solar panels and
heat pumps initiated in summer 2024

- Sustainability criteria for
biofuels/bioliquids not fully
transposed

- Regulatory barriers preventing
biomethane potential
utilization

- Article 24 of REDII on district
heating not transposed

- Secondary legislation for
renewable energy communities
pending

Nuclear Safety

- Energoatom transformed into joint-stock
company; supervisory board approved in
June 2024

- Centralised Spent Fuel Storage Facility
operational since 2023

- New radiation protection legislation
adopted

- Invited to join ECURIE system

- 33% of posts remain vacant at
nuclear regulatory authority
due to inadequate salary levels

- Further harmonization with
Euratom acquis is needed
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- Significant damage to electricity
transmission infrastructure
requiring constant repairs

- Need for modernization of

- High-Level Understanding signed with EU
to improve transport connectivity

- Integration of TEN-E guidelines into cross-border electricity network
Trans-European legislative framework ongoing - Strengthening of
Networks (TEN) - Alignment with TEN-E Regulation administrative capacities and
2022/869 in progress project preparation needed

- Pipeline of priority projects for
cross-border connectivity to be
further developed

- Four TEN-T corridors extended to Ukraine

The primary recommendation for Ukraine’s energy sector development is to continue ongo-
ing energy sector reforms aligned with the EU approximation process. Ukraine has made sig-
nificant progress in EU approximation, but challenges remain in implementing available strategies.
These challenges span a broad spectrum of aspects.

One of the most pressing needs is addressing the shortage of technical professional capaci-
ties in government teams and improving collaboration between different Ministries on mul-
tisectoral strategies. For instance, the Dixi Group energy think tank led a team of experts who
drafted the NECP. It also supported the establishment of the Green Transition Office under the
Ministry of Economy, which is working on the first NECP progress report and developing the plan’s
monitoring framework. While this demonstrates efficient collaboration between the government
and expert society in Ukraine, it also indicates limited capacity within Ukraine’s public institutions,
signalling vulnerability and a lack of long-term implementation capacity.

The energy sector development strategy needs stronger connections to other sectoral strat-
egies, particularly the industrial strategy. Achieving energy sector development goals requires
a substantial build-up of industrial capacity, as Ukraine aims to develop domestic manufacturing
of clean energy technologies. A robust industrial strategy is needed to enable the transformation
of the energy sector. Importantly, planning the manufacturing strategy related to Ukraine’s energy
sector should align with the EU’s Clean Industrial Deal to ensure Ukraine’s integration into Euro-
pean value and supply chains, maximizing value creation and effective collaboration with other
European countries.

Ukraine’s unique “lab-to-fab-to-field” experience gained with military technology could po-
tentially inform innovation, production, and testing cycles for energy technology solutions.
Further research and analysis are needed to explore this topic in depth.
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Cross-cutting enablers for energy sector development are crucial yet underprioritized for
achieving strategic goals. Developing and implementing strategic plans to build clean-energy-re-
lated skills at different levels - from technical experts to policymakers - is essential. Learning from
successful small-scale projects in Ukraine and investigating their potential for scaling up would be
a good first step.

Building up digitalization capacity, a significant enabler of the clean energy transition within
the “twin transition” framework, is crucial and needs greater acknowledgment from policy-
makers as a green transition enabler in Ukraine. Like skills building, learning from successful
ongoing energy system-related digitalization projects, identifying potential for scalability, and pin-
pointing primary digitalization needs and gaps related to energy sector development would be
critical initial steps.

Although continuous Russian attacks have greatly challenged investment in modern energy
infrastructure, it remains an essential priority for ensuring a solid foundation for the long-
term development of modern energy systems. In this regard, investment in transmission, distri-
bution, and storage infrastructure is crucial.

Implementing the energy decentralization strategy requires strong multi-level governance
capacity, primarily more substantial capacity, and autonomy at the local government level.
This necessitates continuing to implement decentralization reform in Ukraine while simultaneously
strengthening the capacity to align strategies, priorities, and projects across local, regional, and
national levels, ensuring well-coordinated investment projects that synergistically contribute to
achieving priorities set in energy plans.

The investment climate remains a significant challenge in Ukraine, exacerbated by the on-
going active phase of the war with Russia. Energy tariffs set below market levels have led to
accumulated debt in the energy sector, hindering investment opportunities for Ukrainian energy
companies. Reforming energy tariff policy during the full-scale invasion should consider the crucial
importance of social justice. Research, expertise, and policy support related to energy justice would
be essential enablers. There is an insufficient knowledge base on energy justice in Ukraine, which
should be strengthened through collaboration with EU research and policy actors.
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Ukraine Thematic and Sectoral Analysis

1.3 Ukraine’s Clean Industry Challenge

Status and trends

Ukraine has historically been one of Eastern Europe’s most industrialized economies, with a
manufacturing base centred on heavy industry, metals, chemicals, and food processing. The
Russian invasion has severely disrupted this foundation, damaging critical infrastructure, disrupt-
ing supply chains, and challenging the country’s path toward sustainable industrial (re)develop-
ment.

Before February 2022, Ukraine’s industrial sector played a crucial role in the economy, con-
tributing about a third of the country’s GDP and providing 40% of total employment. In 2021,
industrial sectors (manufacturing and mining) in Ukraine were represented by 41 736 entities,
which contributed 16.7% to GDP.

The structure of Ukrainian industry remained consistent during 2018-2022. The four major
sectors (food, basic metals, oil and gas, metals ore mining) covered 58.5% of total industrial
turnover before the Russian full-scale invasion (Figure 3).

M Food
Other
B Basic metals

Extraction of crude petroleum and
natural gas

I Metal ores mining
I Coal mining

Other non-metallic mineral products
[ Beverages

B Chemicals

B Coke and oil refinery

Figure 3. Ukraine industrial sector composition in percentage (2022). Source: State Statistics Service
of Ukraine.
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In terms of the overall trend, Ukraine’s industrial sector experienced a steady decline over the past
15 years, driven by geopolitical instability, economic downturns, and global crises, diminishing the
sector’s contribution to GDP (Figure 4).

Industrial Sector Contribution to GDP (2018-2024)

19,1%

0,
18,4% 18%

17,3%

14,9%

13,7%
12,8%

2018 2019 2020 2021 2022 2023 2024

Figure 4. Ukraine’s industrial sector’s contribution to GDP (2018-2024). Source: State Statistics
Service of Ukraine.

The 2008-2009 global financial crisis caused a 30% drop in industrial production, particularly af-
fecting metallurgy and machine-building. Russia’s annexation of Crimea in 2014 and the outbreak
of war in Donetsk and Luhansk led to a 21.2% decline in industrial output between 2014 and 2015,
as Ukraine lost significant industrial assets and trade routes. Deindustrialization continued due to
underinvestment, outdated infrastructure, and external economic pressures. The COVID-19 pan-
demic in 2020 led to supply chain disruptions and declining demand, causing yet another contrac-
tion in industrial production. Although 2021 showed signs of recovery with 1.5% growth, industrial
production remained well below pre-war levels (Figure 5).
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Ukraine's Manufacturing Industrial ProductionIndex
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I: Non-recognized annexation of Crimea and beginning of the conflict in eastern Ukraine; II: Con-
tinuation of the conflict in eastern Ukraine; III: Continuation of the conflict in eastern Ukraine and
spread of the COVID-19 pandemic; IV: Full-scale Russian War in Ukraine.

Source: State Statistics Service of Ukraine

Figure 5. Ukraine’s Manufacturing Industrial Production Index®’.

Ukraine’s industrial geography demonstrates a high concentration in eastern and central
regions, with five regions generating over 60% of the country’s manufacturing value and
60.2% of capital investment in 2021 (Figure 6). The occupation of industrial centres in Donetsk
and Luhansk regions and damage to facilities in Kharkiv, Zaporizhzhia, and Dnipropetrovsk regions
have exacerbated the industrial decline.

4 The Industrial Production Index (IPI) measures the output of industrial establishments, covering sectors such as mining, manufactur-
ing, electricity, gas, and steam, and is expressed as an index based on a reference period that reflects changes in production volume.
In Ukraine, the IPI includes mining and quarrying, manufacturing, and the production and distribution of electricity and natural gas,
reflecting real production volume changes, independent of price fluctuations, and serves as a key indicator of industrial performance.
The State Statistics Service of Ukraine provides the Industrial Production Index with the base of the same month in the previous year

set to 100.
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Manufacturing Value Added (MVA) by Region (2021 vs 2024)
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Figure 6. Manufacturing Value Added (MVA) accounted for 19.2% of GDP in 2021, with major indus-
trial hubs located in Kyiv, Dnipropetrovsk. Zaporizhzhia and Kharkiv.

Meanwhile, Ukraine remains one of the most resource-intensive economies in Europe, with
its industrial sector facing low material efficiency, outdated manufacturing techniques, high
levels of resource consumption, and aging industrial infrastructure. Ukraine's industry is as-
sociated with a substantial environmental footprint due to its heavy reliance on energy-intensive
processes, significant raw material consumption, and high industrial water use*. The raw material
consumption intensity is particularly high in steel, cement, and chemical production sectors.

The industrial sectors’ CO2 emissions intensity is approximately seven times higher than the
EU27 average and considerably exceeds levels in comparable economies like Poland, Romania,
and Turkey (Error! Reference source not found.).

48 UNIDO (2023). Ukraine Industrial Country Diagnostics 2023
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Figure 7. Manufacturing CO2 emissions intensity, 2010-2020. Data source: Organisation for Eco-
nomic Co-operation and Development (OECD) (manufacturing CO2 emission) and World Develop-
ment Indicators, World Bank (MVA)

Most industrial waste in Ukraine is either landfilled or abandoned, with minimal recycling
efforts. According to Ukrstat (2020), the recycling rate for industrial materials remained below 5%,
significantly lower than EU benchmarks. Unlike the EU, where industrial symbiosis and waste val-
orisation strategies are widely implemented, Ukraine lacks sufficient infrastructure and incentives
to enhance industrial waste processing.

The transition toward a circular economy and improved industrial waste management prac-
tices represent a key priority for Ukraine’s sustainable recovery, particularly as the country
seeks alignment with EU environmental standards. Meanwhile, Ukraine’s industrial recovery de-
pends on fostering clean technology innovation to enhance competitiveness and support sustain-
able growth.

Export diversification is another priority, particularly in renewable energy technologies, sus-
tainable agriculture, and low-emission industrial goods. In collaboration with international fi-
nancial institutions, the Ukrainian government has a lot of opportunities to implement policies that
enhance market access for micro, small, and medium-sized enterprises (MSMEs) by providing tech-
nical assistance, improving logistics infrastructure, and supporting trade facilitation agreements.
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The ongoing war has impacted Ukrainian industry through widespread physical damage to
industrial facilities, disruption of supply chains, an increase in export logistics costs, work-
force shortages, and energy infrastructure destruction, fundamentally altering the coun-
try’s industrial landscape.

Total damage to commerce and industry facilities between February 2022 and December 31, 2024,
is estimated at US$17.5 billion, with 84% of this damage affecting industry specifically*.

Over 80% of total industrial damage occurred in five key industrialised regions affected by
military activity: Donetsk, Kharkiv, Kyiv, Zaporizhzhia, and Mykolaiv regions, with heavy in-
dustry and defence sectors affected the most. The volume of industrial products sold declined
in 15 out of 24 major industrial categories®, with particularly severe reductions in machinery and
equipment (-38%), basic metals (-29%), and non-metallic mineral products (-34%).

The steel industry, a critical pillar of Ukraine’s heavy industry, was significantly impacted.
Basic metals and the coke/refined petroleum industries saw production declines of over 60%
in 2022 compared to the 2019-2021 averages. According to the Ukraine Fourth Rapid Damage
and Needs Assessment (RDNA4), 44% of the total industrial damage (US$4.2 billion) resulted from
the destruction of two major steel plants in Mariupol—the Azov Steel Plant and Ilyich Iron and Steel
Works.

Manufacturing and heavy industry sectors have experienced significant workforce disrup-
tions due to mobilization, displacement, and migration. In response, some industrial facilities
have adapted by repurposing segments of their operations to support defence requirements. In
contrast, others have invested in accelerated training programs, skill development initiatives, and
robust workplace support systems to sustain operational capacities. Notably, coal mines in Pav-
lohrad have employed approximately 400 women in underground mining roles, now accounting
for 2.5% of their total workforce®'. Meanwhile, Reskilling Ukraine Initiative has trained women to
become excavator operators and front-end loader drivers, with over 1,000 women applying for just
350 available spaces®.

The defence sector has seen a partial shift towards localised production and increased mili-
tary-industrial output due to wartime needs. However, disruptions in supply chains and work-
force displacement have created challenges in scaling up operations. While certain industries, such
as ICT and localized defense production, have shown resilience, broader industrial recovery re-

4 In this context, “industry” refers primarily to manufacturing facilities, processing plants, mining operations, and utilities infrastructure
as defined by ISIC sections C (Manufacturing), B (Mining and quarrying), and D (Electricity, gas, steam and air conditioning supply),
excluding commercial service establishments and retail.

1 This shift was possible due to the July 2022 legislation by the Ukrainian parliament that lifted the ban on women working in “harmful
and dangerous conditions,” which was necessitated by critical workforce shortages. Verkhovna Rada of Ukraine (2022).
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quires strategic investments in energy efficiency, green transition, and modernization of manufac-
turing processes. Strengthening industrial policy and aligning with EU Green Deal objectives will be
essential for long-term recovery and competitiveness.

Despite these setbacks, recovery signs have emerged. In 2024, Ukraine’s steel production
output reached 7.5 million tons by year-end—an increase of 21% over the previous year, al-
though still 65% below the 2021 pre-war level (21.4 million tons). This improvement was primarily
due to the “Sea Corridor” launched in late 2023, which eased export logistics®. Further boosting
production, the second blast furnace at ArcelorMittal Kryvyi Rih was inaugurated in the spring
of 2024, spurring a notable increase in exports, with semi-finished product exports rising by 650
thousand tons (a 60% increase in 2024) and finished steel exports by 500 thousand tons (a 40%
increase). Additionally, the "Sea Corridor” played a key role in revitalizing iron ore exports to China
in the amount of 13.0 million tons in 2024, representing 43% of all its iron ore exports.

The damage to energy infrastructure has elevated energy efficiency from an environmen-
tal consideration to an operational necessity. Industrial facilities are increasingly investing
in on-site renewable energy generation, energy storage solutions, and efficiency improve-
ments, both as security measures and as alignment with environmental principles. For in-
stance, Ukrainian Agricultural Holding MHP has deployed 15 MW of solar capacity with integrated
storage systems on industrial buildings across their poultry and grain divisions. These installa-
tions include battery systems that absorb surplus energy during peak solar production and enable
load-shifting to meet internal demand or feed into biogas processes, potentially expanding to 800
MW if fully scaled across all rooftops®*. At the municipal level, the city of Khmelnytskyi, for exam-
ple, has connected critical infrastructure through an electricity transmission system with combined
heat and power generation, while the city of Zhytomyr has built Ukraine’s first biomass-based co-
generation plant using Organic Rankine Cycle technology>>.

The Ministry of Economy of Ukraine is the central government body responsible for shap-
ing and executing state economic and social development policies, including industrial pol-
icy, investment, and entrepreneurship development. The ministry coordinates green industri-
al growth strategies, develops economic incentives for clean technology adoption, and manages
trade aspects related to Carbon Border Adjustment Mechanism (CBAM) compliance.

The Ministry of Strategic Industries of Ukraine is tasked with formulating and implementing
state industrial and military-industrial policies, encompassing the defence-industrial com-
plex, the aircraft industry, and space activities. It oversees technological modernization pro-
grams in these sectors, coordinates research and development for clean production methods, and
implements sectoral roadmaps for emissions reduction while maintaining production capacity
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The Ministry of Environment and Natural Resources of Ukraine (MEPNR) is the primary regu-
latory authority for industrial pollution control and clean production standards. The ministry
develops and implements permitting systems for industrial facilities, establishes emission limits
aligned with EU standards, and conducts environmental impact assessments. MEPNR leads the
implementation of Best Available Techniques (BAT) requirements that drive technological modern-
ization in manufacturing sectors.

The Ministry of Energy is the principal body in the system of central executive authorities
responsible for energy policy development>®. The ministry formulates and implements state pol-
icy across the entire fuel and energy complex, including electricity generation, nuclear industry,
coal mining, peat extraction, and oil and gas processing. Its leadership in policy development for
renewable energy sources and alternative gas fuels supports industrial decarbonization efforts.
Reqgulating electricity, heat, and natural gas markets provides a foundational framework enabling
industries to transition to cleaner production processes.

The Ministry of Finance is the principal body within Ukraine’'s central executive framework
that oversees comprehensive financial policy development. The ministry’s formulation and im-
plementation of state financial, budgetary, and debt policies directly influence funding mecha-
nisms essential for clean industrial modernization. It develops fiscal instruments relevant to clean
industry transition, including environmental tax structures, customs policies affecting clean tech-
nology imports, and budgetary allocation mechanisms for industrial decarbonization programs.
The ministry's authority over interbudgetary relations and financial control influences how resourc-
es are allocated to green industrial development across national and local levels.

The Ministry for Development of Communities and Territories of Ukraine oversees the devel-
opment of supporting infrastructure for clean industry while establishing policy frameworks
for regional development, energy efficiency standards, and territorial planning. The minis-
try coordinates construction standards and building codes that incorporate energy efficiency re-
quirements for industrial facilities, enabling logistics networks for circular material flows, industrial
parks with clean production facilities, and waste management systems that support industrial sym-
biosis. Its energy security initiatives ensure a stable power supply to manufacturing operations,
while reconstruction programs rebuild infrastructure with improved environmental standards. The
ministry’s digitalization of construction permitting through unified electronic systems streamlines
approval processes for clean industry facilities and supports implementing energy efficiency re-
quirements in industrial construction projects.

The Parliamentary Committee on Environmental Policy and Nature Management provides
legislative support for clean industry development by drafting and reviewing laws on pol-
lution prevention, circular economy, and industrial modernization. The committee recently
facilitated the adoption of the Law of Ukraine “On Integrated Prevention and Control of Industrial
Pollution”, establishing the legal framework for comprehensive industrial permitting aligned with
EU Industrial Emissions Directive requirements.
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The National Council for the Recovery of Ukraine from Consequences of the War (the Nation-
al Recovery Council), established in April 2022 by the President of Ukraine, co-chaired by the
President of the Verkhovna Rada of Ukraine (VRU), the Prime Minister, and the Head of the
Office of the President of Ukraine, is overseeing the development of restoration and recovery
policy.?”

Deputy Prime Minister for European and Euro-Atlantic Integration leads the harmonization of
Ukrainian industrial standards with EU requirements and negotiates transitional arrangements
for Ukrainian manufacturers under CBAM, ensuring that clean industry development aligns with
Ukraine’s EU integration pathway.

Despite the defined roles, the multiplicity of institutions involved frequently leads to frag-
mented and insufficiently cohesive policy implementation. Ministries and governmental bod-
ies often face challenges in effective inter-ministerial communication and coordination, as evi-
denced by experiences during the Ukraine Recovery Conferences and inconsistencies observed
in legislative drafting and policy adoption processes®®. Addressing these inter-institutional gaps
will be crucial for achieving a coherent and unified approach to clean industry development and
decarbonization.

Ukraine does not have a formalized industrial policy. The primary strategic document guiding
industrial and economic development is the National Economic Strategy till 2030 (adopted in 2021)
9. The aims of the Strategy comprised creating favourable conditions for business and investment,
improving international competitiveness, advancing innovation, modernizing economic sectors,
developing human potential, and ensuring gender equality. The Strategy also recognizes
digitalisation as a fundamental pillar for economic resilience and low-carbon development. In
connection with this, the European Green Deal and Circular Economy Action Plan can guide Ukraine
to accelerate the sustainability transition of its polluting industries while aligning with EU standards
and practices.

The Environmental Safety and Climate Change Adaptation Strategy 2030 (adopted in 2021)%°
defines key industrial objectives, including minimizing industrial emissions, promoting sus-
tainable resource utilization, and developing comprehensive legal and economic frameworks
for effective waste management systems.

8 Kopytsia, I., Dvornichenko, D. (2024). RE: BUILDING UKRAINE FOR ALL: Recommendations for Ukraine Recovery Conference 2025.
University of Oxford.
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In response to Russia’s full-scale invasion, the Ukrainian government developed the draft
National Recovery Plan, presented in July 2022 at Lugano Recovery Conference®. While not
legally binding or enforceable, the plan provides strategic direction and introduces the ‘Build Back
Better’ principle. It envisions a green transformation of Ukraine’s industrial base by emphasizing
eco-modernization, decarbonization, and alignment with global sustainability standards — mainly
through hydrogen-based metallurgy, clean energy integration, and sustainable production practic-
es that conform to European Green Deal requirements.

The Energy Strategy of Ukraine 2050, approved by the Cabinet of Ministers in April 2023, out-
lines comprehensive clean industry goals centred on achieving climate neutrality by 2050°.
The strategy commits to a complete transition to carbon-neutral energy sources, expanding renew-
able capacity to 27% of total energy consumption by 2030 (with sector-specific targets of 25% for
electricity, 35% for heating/cooling, and 14% for transport), systematically phasing out coal while
implementing carbon capture technologies, modernizing energy infrastructure with best available
technologies, and reducing energy intensity of GDP by 50%. Beyond domestic transformation, the
strategy positions Ukraine for clean energy leadership through export-oriented development of
hydrogen production, energy equipment manufacturing, and nuclear technology services - creat-
ing a framework that aligns with the National Energy and Climate Plan while supporting Ukraine’s
industrial evolution toward a sustainable and competitive model that integrates with European
energy markets.

National Energy and Climate Plan (NECP) 2025-2030, developed under Ukraine’s obligations
within the Energy Community and aligned with EU Regulation (EU) 2018/1999, and adopted
in 2024, represents a strategic framework aligning Ukraine’s energy and climate policies to ensure
sustainable development and economic recovery®. The NECP establishes ambitious industrial tar-
gets, including a 65% reduction in greenhouse gas emissions by 2030 compared to 1990 levels,
phasing out coal generation by 2035, and increasing renewable energy sources to 27% of final
energy consumption. The plan supports industrial decarbonization through comprehensive incen-
tives for clean energy adoption, energy efficiency programs, and carbon pricing reforms while
encouraging the development of hydrogen-based industry, industrial electrification, and green
manufacturing practices that align with the European Green Deal’s objectives.

The Law of Ukraine “On Integrated Prevention and Control of Industrial Pollution” represents
a significant milestone in industrial environmental reform, fulfilling commitments under the 2017
EU Association Agreement to implement Directive 2010/75/EU of the European Parliament and the
Council of November 24, 2010, on industrial emissions”. Taking effect on August 8, 2025, the Law
introduces integrated permitting systems based on the best available techniques (BAT) by estab-
lishing comprehensive procedures for issuing pollution permits, setting maximum allowable emis-
sion levels, and implementing sector-specific best practices across different industrial activities. To
ensure its implementation, existing regulations must be harmonised with the new requirements,

52 Adopted in 2023 as a response to war-related challenges, Energy Strategy remains confidential for security, with general provisions
publicly available.
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the electronic permitting system must be established, and the continuing translation of Europe-
an BAT reference documents for national adoption must be completed. As of March 2024, sub-
stantial progress has been made with 10 BAT reference documents translated and several critical
procedures established, including the development and approval of BAT, requirements for permit
conclusions, procedures for reconciliation meetings, and guidelines for public hearings. Work con-
tinues with finalising procedures for transboundary consultations, maintaining the Unified State
Register of Permits, and establishing requirements for public discussion reporting.

The Law of Ukraine “On Waste Management” adopted in June 2022 regulates waste man-
agement, including its transport, export, import, and recycling. This law supports the National
Waste Management Plan until 2030, initially adopted in 2019, which lays out practical steps to
transition Ukraine toward a more sustainable waste management model. Regional administrations
are currently formulating regional waste management plans in line with this law, with approval
processes spanning 2023-2025.

Green Industrial Recovery Programme (2024-2028)%, developed collaboratively by the Govern-
ment of Ukraine and the United Nations Industrial Development Organization (UNIDO), provides
a strategic framework for revitalizing Ukraine’s industry. It emphasizes sustainability, resilience,
and environmental responsibility and outlines the priorities and actions required to achieve these
goals.

The Global Eco-Industrial Parks Programme (GEIPP)®%, funded by international donors, is help-
ing transform traditional industrial zones into resource-efficient and environmentally sustainable
production hubs. These parks focus on optimizing energy use, waste management, and circular
economy practices, enabling businesses to lower operational costs while complying with global
sustainability standards.

Strategy for the Recovery, Sustainable Development and Digital Transformation of Small and
Medium-Sized Enterprises (SMEs) until 2027%, approved in August 2024, focuses on industrial
development through smart specialisation, creation of industry clusters and science parks®’. The
strategy supports the green transition of industrial SMEs through carbon footprint assessment
tools and professional energy audits while promoting innovation and digital transformation of
manufacturing processes. It aligns with the “Made in Ukraine” policy which provides grants to pro-
cessing companies and supports the creation of complex value chains in the processing industry.

Action Plans for the Green Recovery and Transformation of the Ukrainian Food Industries®
are being developed with the assistance of the United Nations Industrial Development Organiza-
tion (UNIDO) and offer detailed, sector-specific implementation strategies to promote sustainable
practices within Ukraine's food processing industry.
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Additionally, the implementation of Ukraine’s National Green Reconstruction Framework in-
tegrates sustainability standards into industrial projects, establishing clear guidelines for
incorporating environmental considerations into rebuilding efforts. It explicitly references in-
ternational standards and certifications as benchmarks for sustainable reconstruction, creating a
structured pathway for industries to follow. The government has introduced incentives for indus-
tries adopting green certifications, including tax benefits and subsidies. These financial mecha-
nisms are designed to offset the initial costs of certification implementation, making sustainability
transitions more economically viable for Ukrainian industries operating under challenging circum-
stances.

While Ukraine has made significant progress over the last three years in aligning its strategic
framework with EU standards, the comprehensive institutional structure supporting a “clean
and competitive” industry is still being developed. Addressing current gaps—including imple-
menting circular economy strategies, improving institutional coordination, and establishing clear
standards for sustainable industrial practices—is essential.

Despite challenges, Ukraine's industrial transition presents substantial opportunities. Access to
EU funding programs, including the Ukraine Facility, Just Transition Fund, and Innovation Fund,
provides substantial financial resources. Ukraine’s candidate status enables access to specialized
industrial modernization funding exceeding €3 billion through 2027.

The Ukraine Facility is a dedicated support mechanism of EU’s €50 billion financial assistance
through 2024-2027, aimed at bolstering Ukraine’s resilience, fostering its recovery, facilitat-
ing sustainable development, and supporting progress toward EU membership.®® Among its
key priority sectors, the Facility targets explicitly the “Entrepreneurship, SMEs development, and
processing industry” with substantial financial stimulus mechanisms. These include the provision
of grants and soft loans, programs to support financing, expansion, and diversification of Interna-
tional Financial Institution (IFI) financing programs, development of investment project financing,
and implementation of an affordable military insurance mechanism.

The transition toward sustainable industry requires substantial capital mobilization, esti-
mated at €12-15 billion for priority industrial sectors through 2030. One of the primary chal-
lenges Ukraine’s industrial sector faces in adopting Best Available Technologies (BAT) and certifi-
cations is the high initial investment costs, particularly for small and medium enterprises (SMEs).
Despite lower lifecycle costs, advanced technologies typically require capital expenditures 30-50%
higher than conventional alternatives.
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Several financing mechanisms should be considered:

, including green bonds, sustainability-linked loans, and tran-
sition finance, are gaining traction in Ukraine.

create collaborative investment frameworks for large-
scale industrial modernization. Notable examples include the €175 million Green Steel Initi-
ative, which combine European Investment Bank financing with private capital to upgrade
Ukraine's metallurgical facilities.

in clean technologies has shown resilience despite geopo-
litical challenges, with a particular focus on export-oriented manufacturing.

through institutions including the EBRD, EIB, and World
Bank provides both concessional financing and technical assistance. The EBRD’s €500 mil-
lion Ukraine Sustainable Industry Program combines investment support with regulatory
reform assistance, offering favourable terms designed explicitly for SMEs facing high tech-
nology adoption costs.

through the Global Environment Facility supports technology
demonstration and early commercialization.

Despite the diverse financial mechanisms available, the current funding scale remains insuf-
ficient. The absence of comprehensive security guarantees and war risk insurance for inves-
tors creates significant additional barriers to capital mobilization. War-related uncertainty
has increased risk premiums by 8-12%, making many industrial projects financially unviable.
The estimated funding gap for industrial modernization will exceed €8 billion by 2030. Strength-
ened financial commitments, expanded de-risking mechanisms, war risk insurance solutions for
investors, and enhanced access to concessional funding will bridge this investment gap and accel-
erate industrial modernization aligned with EU standards.
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Ukraine faces significant shortcomings in industrial waste management, exacerbated by
outdated technologies and war-related destruction. The country lacks reliable statistics on re-
use, recycling, and disposal rates for industrial by-products. Reports indicate that Ukraine had no
comprehensive industrial waste management system before the war. The conflict has increased
levels of hazardous industrial debris, further complicating waste-handling efforts.

A significant barrier is Ukraine’s low landfill tax, which is significantly below EU levels (€0.15
per tonne in Ukraine vs. €107 per tonne in the Netherlands). While raising this tax could encour-
age waste reduction, careful implementation is needed to prevent excessive costs for industries
already struggling due to the war. Enhancing resource efficiency and minimizing waste generation
represent foundational principles for Ukraine’s sustainable industrial development.

A major priority is developing a secondary raw material market, which is critical for reducing
and recycling waste (including industrial waste), decreasing dependence on imported raw
materials, and fostering local resource efficiency. Ukraine lacks a comprehensive system for
efficiently processing and reintegrating industrial by-products and waste materials into production
cycles. Without a well-structured secondary raw material market, industries cannot fully transi-
tion toward circularity, missing key opportunities for cost reduction, innovation, and environmental
benefits.

Market mechanisms and incentives must be strengthened to drive demand for secondary
materials, including implementing circular procurement policies with targeted incentives for busi-
nesses using recycled materials and expanding Extended Producer Responsibility schemes to en-
sure manufacturers take responsibility for the entire product lifecycle. Developing digital trading
platforms will create efficient marketplaces for secondary raw materials, improving accessibility,
pricing transparency, and business engagement.

Several key factors highlight Ukraine's circular economy potential. European manufacturers
are increasingly looking to relocate production closer to home, with Ukraine offering com-
petitive energy costs and a skilled workforce. Ukraine’s industrial parks, particularly those pro-
viding access to renewable energy, have attracted significant investment focused on sustainable
production methods. The country also has the potential for technology leapfrogging, implement-
ing cutting-edge solutions rather than incremental improvements, particularly in regions requiring
complete industrial reconstruction.

While responding to wartime challenges, with 41% of industrial firms implementing re-
source-efficient strategies in 2023 alone, the transition to circular business models still faces
significant obstacles. These include limited financing options due to high interest rates and strict
collateral requirements, insufficient financial incentives for industrial circularity despite some pro-
gress in reducing interest rates, and the lack of standardized frameworks for industrial waste val-
orisation due to the lack of a unified approach to assessing circular industrial investments in terms
of payback periods, risks, and environmental impact.
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Regarding policy and regulatory perspectives, circular economy principles have yet to be em-
bedded into Ukraine’s frameworks. Key issues include the absence of a comprehensive national
strategy for circular economy transition, lack of sector-specific circularity objectives and regula-
tions, particularly in construction, Fragmented coordination among government ministries, agen-
cies, and municipal bodies, and absence of a unified system for monitoring waste statistics.

Technological advancement is pivotal to Ukraine’s green reconstruction and industrial develop-
ment, with investments in the best available technologies (BAT) playing a key role in enhancing
energy efficiency, environmental sustainability, and competitiveness. The adoption of BAT aligns
industrial processes with international standards and positions Ukraine advantageously in car-
bon-constrained markets while delivering operational cost savings. Strategic investments in energy
efficiency, circular economy solutions, and decarbonization technologies are essential for enabling
a circular transition. Financial support for modernizing processing facilities and technology trans-
fer initiatives will optimize resource utilization, improve the quality of secondary raw materials, and
drive long-term competitiveness in global markets.

Ukraine’s industrial sector remains highly energy-intensive, with energy costs representing
15-25% of production expenses across key manufacturing segments, making the transition
toward energy-efficient solutions an economic and environmental imperative. High-efficiency
industrial boilers and heat recovery systems can significantly reduce energy consumption by 30-
40% in energy-intensive industries such as steel production, chemicals, and cement manufactur-
ing. For instance, implementing waste heat recovery systems in metallurgical plants can recapture
up to 25% of process heat that would otherwise be lost. Furthermore, industrial electrification
leveraging Ukraine’s growing renewable energy capacity offers a clear pathway to decarbonization,
with electric arc furnaces in steel production capable of reducing carbon emissions by up to 75%
compared to traditional blast furnaces when powered by renewable electricity.

Various technologies can be employed in synergy with the energy sector to address industri-
al-waste-related challenges. Waste-to-energy technologies convert industrial organic waste into
biofuels, syngas, and electricity, reducing landfill dependency while generating renewable energy.
Additionally, biomass cogeneration facilities at food processing and agricultural facilities generate
heat and electricity, improving energy self-sufficiency.

Green hydrogen integration in industrial processes presents transformative potential, particu-
larly in steel production, ammonia synthesis, and other chemical manufacturing. Pilot projects
in Ukraine's chemical sector have demonstrated 40-60% reduction in emissions through hydro-
gen substitution in conventional processes. Green hydrogen production potential leveraging
Ukraine’s renewable resources and existing gas infrastructure positions the country as a
possible European hydrogen hub. Pre-feasibility studies indicate the capacity to produce up to 8
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GW of green hydrogen by 2030, serving both domestic industrial needs and export markets’™. The
growing market premium for low-carbon industrial products driven by EU CBAM creates compet-
itive advantages for early adopters of sustainable technologies. Ukrainian steel producers imple-
menting decarbonization measures report securing 5-10% price premiums in European markets.

Despite its potential high capital costs (€11.5-€20 billion by 2030), green hydrogen produc-
tion hinders profitability and international competitivenes”. Hydrogen remains viable only as
an export commodity produced from electricity residues, yet current production technologies and
green electricity supply fail to’2. Technical barriers include the need to adapt Ukraine's extensive
gas pipeline infrastructure for hydrogen transport, with ongoing research required to determine
blending limits and system modifications. Resource constraints in the renewable energy sector—
such as a shortage of 2 GW in flexible generation capacity and 200 MW in electrical storage—have
already stalled RE expansion. Finally, regulatory uncertainties regarding government policy, transit
regulations, and underdeveloped hydrogen markets create significant investment barriers, with
project initiators explicitl’.

For hard-to-abate industrial sectors like cement, chemicals, and steel, Carbon Capture, Uti-
lization, and Storage (CCUS) technologies offer critical pathways to emissions reduction.
Post-combustion capture systems integrated with cement kilns and power plants can capture up
to 90% of carbon emissions from flue gases. Technology assessments for Ukraine’s largest cement
facilities indicate potential capture capacity of 1.2-1.5 million tons CO, annually.

While direct air capture (DAC) technologies that remove CO, directly from the atmosphere,
are currently at demonstration scale globally, Ukraine’s renewable energy resources make
it a promising location for future DAC facilities. Carbon utilization pathways convert captured
CO, into commercial products including construction materials, synthetic fuels, and chemical feed-
stocks. Ukrainian research institutions have developed innovative carbon mineralization processes
that permanently sequester CO, in building materials while improving their performance charac-
teristics. Geological storage capacity in depleted gas fields and saline aquifers provides secure,
long-term CO, storage options. Preliminary assessments indicate Ukraine possesses storage ca-
pacity exceeding 2.5 billion tons CO,, sufficient for decades of industrial emissions.

The industrial sector, heavily impacted by war-related destruction and economic shifts, will
require a strategic workforce transition to meet the demands of greener, more technologi-
cally advanced industries. This transformation necessitates targeted investments in labour up-
skilling, workforce reintegration, and the alignment of education systems with emerging green job
market needs.
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The war has resulted in the loss of an estimated 3.5 to 4.8 million jobs, while large-scale dis-
placement has further disrupted Ukraine’s labour market. Many traditional industrial sectors,
including metallurgy, energy, and manufacturing, face workforce shortages and skill mismatches.
The shift toward green industries introduces new requirements, yet many workers lack expertise
in sustainable production methods, renewable energy, and modernized industrial processes. Addi-
tionally, limited access to vocational training and low labour mobility hinder the ability of workers
to transition between sectors.

One of the main challenges is the disparity between labour market demands and available
skills. Many industrial workers are trained in traditional methods that do not align with green tech-
nologies. Ukraine’s education system also requires modernization to provide specialized training
in energy efficiency, digital transformation, and sustainable industrial practices. Furthermore, the
country’s workforce exhibits relatively low labor mobility, meaning that many workers find it chal-
lenging to shift from declining industries to emerging sectors with higher growth potential.

Despite these challenges, the transition to greener industries presents a significant oppor-
tunity for job creation. Estimates indicate that adopting green recovery strategies across key
sectors — such as energy, transportation, and water supply — could generate significant amount
of jobs. In the industrial sector, employment opportunities will be concentrated in areas such as
renewable energy, circular economy initiatives, energy-efficient manufacturing, and electrification
of transport. The expansion of solar, wind, and bioenergy industries will require skilled technicians
and engineers. At the same time, sustainable resource management and eco-friendly production
processes will create new roles in waste reduction, recycling, and environmental compliance.

The modernisation of infrastructure and industrial processes will also drive demand for
green construction and energy efficiency specialists. Jobs in retrofitting factories, developing
smart grid systems, and producing low-carbon building materials will be essential in meeting sus-
tainability targets. Additionally, the electrification of transport and the shift towards digitalized,
automated manufacturing will require new technical competencies, creating further employment
opportunities in logistics, engineering, and digital transformation.

The workforce must enhance its adaptability and mobility across sectors, in addition to tech-
nical skills. Reskilling initiatives should equip workers with cross-disciplinary competencies, allow-
ing them to transition between traditional and green industries. Training in environmental regu-
lations, workplace safety, and sustainable project management will also ensure compliance with
international sustainability standards.
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Ukraine must invest in comprehensive workforce development strategies to bridge the skills
gap. Vocational education and technical training programs should be modernised to incorporate
green technologies and sustainable industrial practices. Government and private sector partner-
ships will be essential in designing employer-led training initiatives, apprenticeships, and on-the-
job learning opportunities.

The industrial workforce requires substantial upskilling to operate advanced manufacturing
and environmental technologies effectively. Retaining and attracting talent in cleantech and
engineering is a priority. Key initiatives include supporting the return of skilled professionals from
abroad and fostering entrepreneurship in green industries. These skills-building actions should
be vital to Ukraine’s industrial modernization strategy, ensuring that clean technology solu-
tions are developed, tested, and scaled effectively.

Ukraine should build capacity and knowledge infrastructure to ensure a systemic approach
to workforce development. This includes establishing specialized training programs for policy-
makers, industry professionals, and MSMEs; creating regional knowledge hubs focused on sustain-
able industrial practices; developing partnerships with EU institutions for technical assistance; and
implementing demonstration projects that showcase circular economy principles in key sectors.

Targeted policy interventions are required to ensure that the green transition incorporates
social justice principles. Vocational and higher education reforms should align curricula with the
needs of the green economy. Financial incentives should be introduced to encourage companies
to train and hire workers in sustainable industries. Sector-specific workforce transition programs
should support industries such as metallurgy, manufacturing, and logistics adopting cleaner tech-
nologies.

Labor mobility policies should be enhanced to facilitate smooth transitions between declin-
ing and emerging sectors. Social protection mechanisms, including reskilling grants, wage sup-
port, and employment transition assistance, will safeguard workers affected by industrial shifts.
Furthermore, efforts should be made to ensure that green jobs provide decent wages, safe work-
ing conditions, and opportunities for career growth.

Reskilling programs should be prioritized for displaced workers, returning migrants, and vet-
erans to facilitate their reintegration into the labour market. Fast-track training in high-de-
mand green skills can accelerate employment opportunities and support economic recovery. In-
ternational collaboration and funding should also be leveraged to support large-scale industrial
training programs, knowledge exchange initiatives, and technology transfer agreements.
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The digitalisation of Ukraine’s industry has accelerated significantly, driven by the country’s
European integration efforts and the necessity of economic resilience amid wartime chal-
lenges. Before 2022, Ukraine prioritized digital transformation to boost production automation,
enhance labour productivity, and increase global competitiveness. The Ukrainian IT industry’s ex-
port value has shown consistent growth (Figure 7), bringing 4.5% of total GDP to Ukraine’s econ-
omy at the end of 2022. Today, digital technologies are crucial for maintaining economic stability,
ensuring continuity in key sectors, and laying the foundation for post-war recovery with more sus-
tainable and environmentally responsible industrial practices.

Ukrainian ITIndustry Export Dynamics (2018-2022)
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Figure 7. Ukrainian IT industry export dynamics. Source: Ministry of Digital Transformation of
Ukraine

The Ukrainian IT industry remains the country’s largest exporting sector. It has great potential
to play a vital role in the green transition by enhancing industrial process efficiency and enabling
sustainable practices.

The adoption of artificial intelligence (AI), automation, and Industry 4.0 solutions is expected
to enhance manufacturing productivity, energy optimization, and industrial monitoring. Pol-
icies promoting smart manufacturing and digitalization are being integrated into Ukraine’s indus-
trial recovery roadmap, ensuring that technological advancements contribute to both economic
resilience and environmental sustainability.
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Ukraine’s progress in digital governance provides a strong foundation for supporting green
transition initiatives in Ukrainian enterprises. For example, the Diia.Business platform,
launched by the Ukrainian government, provides SMEs with access to digital tools, financial re-
sources, and business advisory services to help them adopt eco-friendly technologies. In general,
SMEs, which form the backbone of Ukraine’s economy, demonstrate how digital technologies can
enable transformative practices even in heavy industry towards more sustainable business models.

In 2023, Ukraine introduced the National Decarbonization Platform (NDP), a multifunctional
digital tool designed to facilitate the country’s energy-efficient transformation’. Developed
by the State Agency for Energy Efficiency and Energy Saving in partnership with American Uprisun
Technology, the NDP aims to connect municipalities, businesses, and households with modern en-
ergy-efficient and green solutions. Users can access a range of options from home energy storage
to large-scale solar panel installations, heat pumps, and fuel cells from leading global manufactur-
ers, all with preferential terms and state support.

Stimulating digital transformation and reviving Ukraine’s economy will be facilitated by ap-
plying for funding for digital global gateway projects under the EU’'s Connecting Europe Fa-
cility programme?’. This funding is strategically divided into four key areas: high-performance
computing (€2.2 billion) for large data computation in decision-making; Al and cloud services (€2.1
billion) to create products that facilitate work across enterprises and institutions; digital technolo-
gies in the economy and society (€1.1 billion) for business, healthcare, environment, and Smart City
technologies; and digital skills development (€580 million). These investments will be instrumental
in developing a cleaner, more sustainable industrial base that aligns with European standards as
part of Ukraine’s post-war recovery efforts.

Strategic investment in research, innovation, and development (R&I&D) is a fundamental
requirement for Ukraine’s transition to a clean industry. Ukraine has identified green hydro-
gen, industrial digitalization, and circular economy innovations as top R&I&D priorities. In
particular, the Ukrainian government is actively seeking partnerships with international investors
and research institutions to accelerate the development of green hydrogen infrastructure, which
is expected to play a key role in decarbonising industrial production. Meanwhile, the Global Envi-
ronment Facility supports Ukraine’s R&D in eco-friendly materials and energy-efficient production
techniques.

For effective implementation, these priorities should be supported by stable funding mechanisms,
collaborative research networks, and policy frameworks that enable rapid commercialization and
deployment of innovations across industrial sectors tailored to regional industrial strengths.
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Creating industrial symbiosis networks in Ukraine could be a powerful enabler for the green
industrial transition. By encouraging collaboration among industries to exchange by-products as
raw materials, Ukraine can create closed-loop systems where waste from one sector becomes val-
uable input for another. Implementing Resource-Efficient and Cleaner Production methodologies,
particularly in energy-intensive sectors, will further optimize resource utilization across industrial
processes. Pilots in Ukraine's industrial parks have demonstrated a reduction of up to 60% in waste
through coordinated resource management.

Research priorities for industrial decarbonization must target the highest-impact sectors.
Heavy industry accounts for approximately 30% of global greenhouse gas emissions, with steel,
cement, and chemicals representing the largest shares. Ukraine's R&I&D strategy should focus on
transformative technologies with the greatest potential for decarbonisation and resource efficiency.

The government is working on strengthening supply chain resilience by promoting domestic
production of low-carbon industrial inputs, particularly in steel, chemicals, and advanced man-
ufacturing components. By diversifying supply sources and expanding R&D capabilities, Ukraine
aims to reduce its dependence on imported materials and enhance its competitiveness in global
markets.

Innovation hubs specialising in clean technologies have proven particularly effective, as
seen in regions like western Ukraine where business support institutions have helped launch
over 100 new green enterprises. The establishment of green technology funds providing patient
capital has shown promising results, with such investments achieving commercial returns while
supporting environmental objectives.

The Global Cleantech Innovation Programme (GCIP) is one of the key initiatives supporting the
development of cleantech startups in the country. It provides funding, mentorship, and market
access to entrepreneurs working on low-carbon technologies and industrial efficiency solutions.

Regional industrial clusters focused on specific clean technologies have effectively built
competitive advantages. For example, the EU4Environment program documented how targeted
cluster development in Ukraine helped companies reduce resource consumption by 25% while in-
creasing exports of green products. Cross-border partnerships are increasingly critical, with inter-
national technology transfer arrangements accelerating the deployment of clean solutions. Data
shows that firms engaged in international partnerships were 2.7 times more likely to commercial-
ize their innovations than those operating in isolation successfully.
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Strategic Environmental, Social, and Governance (ESG) implementation for Ukrainian indus-
trial companies represents compliance and a competitive necessity for participating in recon-
structed value chains and integrated European markets in the post-war economy. Reconstruction
needs and European integration requirements will shape the future of ESG implementation in the
Ukrainian industry. As Ukraine rebuilds its industrial capacity, new and restored facilities will likely
need to incorporate modern ESG standards to access international financing.

Ukrainian industrial sectors face unique challenges in implementing ESG principles amid the
ongoing war. Manufacturing, energy production, mining, and other industrial operations have
been particularly affected by the conflict, altering their ability to pursue sustainability initiatives.
Under martial law, industrial companies have received temporary exemptions from mandatory
ESG reporting requirements, allowing them to prioritize operational continuity and security con-
cerns over documentation of sustainability practices. Despite the suspension of formal reporting
requirements, export-oriented industrial producers continue to maintain ESG documentation and
practices to meet the expectations of international partners and customers, particularly those in
European markets.

Companies that had previously implemented ESG principles in their industrial processes
have demonstrated greater adaptability to supply chain disruptions. Supply chain resilience
has emerged as a cornerstone of industrial ESG practices during wartime. Ukrainian industry has
been forced to reimagine procurement, production schedules, and distribution channels.
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The European Union has undergone a significant industrial paradigm shift in recent years, moving
beyond previous policy frameworks to embrace a more integrated and strategic approach to indus-
trial development. Global competitiveness challenges, climate imperatives, and the necessity for
technological leadership drive this shift. Recent developments shaping this transformation include
the Green Deal Industrial Plan’, the Net-Zero Industry Act”’, the Critical Raw Materials Act’®, and
the European Sovereignty Fund”. These initiatives aim to reduce dependency on external suppli-
ers, accelerate industrial decarbonization, and enhance Europe’s technological leadership in clean
energy and strategic industries.

The Draghireport, The Future of European Competitiveness, outlines a strategic vision for strength-
ening the EU’s industrial base amidst global economic and geopolitical challenges. It emphasizes
enhanced competitiveness, resilience, and sustainability in key industries, particularly in ener-
gy transition, supply chain security, and technological leadership. These priorities directly affect
Ukraine as it seeks to modernize its industrial sector and deepen economic integration with the EU.
The main factors driving industry from the Draghi report are energy costs and competitiveness,
decarbonization and industrial policy, supply chain resilience and strategic autonomy, and
financing the green transition.

One of the most pressing challenges identified in the report is the high cost of energy in Europe,
which places European industries at a disadvantage compared to their US and Chinese counter-
parts. To address this, the EU focuses on scaling up renewable energy projects, expanding cross-bor-
der energy infrastructure, and advancing hydrogen technologies. This presents an opportunity for
Ukraine to align its energy strategy with the EU by leveraging its renewable energy potential, hy-
drogen production capacity, and geographic role as an energy transit hub. By actively participating
in EU energy initiatives, Ukraine can enhance its industrial competitiveness while contributing to
Europe’s energy security.

Another key area of focus is decarbonization and industrial policy. The EU is implementing stricter
climate regulations, including the Carbon Border Adjustment Mechanism (CBAM), to ensure that
industries remain competitive while reducing emissions. For Ukraine, whose industries — particu-
larly in steel and chemicals — are heavily reliant on carbon-intensive processes, adapting to these
regulations will be crucial to maintaining access to the EU market. By investing in low-carbon tech-
nologies and aligning its industrial policies with EU standards, Ukraine can secure its position as a
reliable trading partner while avoiding potential trade barriers.

The report also highlights the importance of supply chain resilience and strategic autonomy.
The EU aims to reduce dependence on external suppliers, particularly critical raw materials and
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clean technologies. Ukraine, with its rich deposits of key minerals and growing potential in green
manufacturing, can play a vital role in the EU's efforts to secure sustainable and reliable supply
chains. This could translate into increased European investment in Ukrainian mining, battery pro-
duction, and advanced manufacturing, provided Ukraine develops a regulatory framework sup-
porting these industries.

Financing the green transition is another crucial aspect of the EU’s industrial strategy. The
Draghi report calls for greater public and private investment in clean energy and industrial decar-
bonization, with mechanisms such as EU funding for green projects, carbon pricing revenues, and
contracts for difference (CfDs) playing a key role. Ukraine can benefit from these financing tools
by positioning itself as an attractive destination for EU-backed investments in renewable energy,
green steel, and sustainable infrastructure. Ukraine can accelerate its industrial transformation
through these financial mechanisms while reducing reliance on fossil fuels.

Lastly, the report stresses the need for regulatory simplification and innovation-friendly
policies to boost European competitiveness. Ukraine faces a strategic opportunity as the EU
works to streamline investment approval processes, reduce bureaucratic hurdles, and encourage
technology scaling. In rebuilding and modernizing its economy, Ukraine should carefully assess
EU regulatory frameworks, adopting their strengths while avoiding the pitfalls of excessive
bureaucracy that sometimes characterize EU procedures. Despite their intent to simplify, some
EU regulations can paradoxically introduce more complexity than Ukraine’s existing frameworks.
Ukraine should, therefore, implement a pragmatic approach—embracing EU practices that genu-
inely accelerate investment and business growth while preserving or enhancing the comparative
advantages of its more streamlined domestic processes. This balanced strategy will attract Europe-
an investment and position Ukraine’s regulatory environment as competitive and business-friend-
ly, ensuring an advantageous entry point into the EU’'s economic framework rather than uncritically
replicating its administrative burdens.

The circular economy has gained policy attention in Ukraine in recent years but remains in
its early stages of development, remaining significantly underdeveloped compared to EU
standards. The 2014 Association Agreement between Ukraine and the EU aligned Ukraine’s reg-
ulatory framework with European standards, particularly in economic and industrial cooperation.
The Economic Strategy of Ukraine 2030 defines decarbonization and a circular economy by the
European Green Deal, alongside the development of renewable energy sources and as one of the
benchmarks for the development of the national economy.

To accelerate the circular economy transition in Ukraine’s industrial sector, priority areas
must focus on improving waste valorisation, circular supply chains, industrial symbiosis, and
market mechanisms for secondary raw materials. The EU Circular Economy Action Plan and
Ukraine's national strategies emphasize the importance of key industrial sectors, including con-
struction, mining, manufacturing, energy, and waste management, which must integrate circular
economy principles to enhance sustainability and resilience.
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Regulatory alignment with EU directives, including the Industrial Emissions Directive (IED)
and Best Available Techniques Reference Documents (BREFs), establishes clear environmen-
tal performance standards. Ukraine’s Environmental Strategy 2030 includes comprehensive
industrial permitting reform to accelerate BAT implementation.

The Energy Efficiency Directive (EED), transposed into Ukrainian law, mandates energy
audits and efficiency improvements for large industrial consumers. Industries exceeding
energy consumption thresholds must implement ISO 50001 energy management systems
by 2026.

The National Guiding Framework for Standards and Technical Regulations underpin-
ning the Green Reconstruction of Ukraine®® establishes sustainability criteria for industri-
al rebuilding, prioritizing resource-efficient and low-carbon technologies.

Financial incentives for industrial modernization include accelerated depreciation for
clean technology investments, reduced import duties on environmental equipment, and
preferential lending programs through the state-owned Ukreximbank’s Sustainable Indus-
try credit line.

Carbon pricing mechanisms under development will internalize environmental costs and
incentivize emissions reduction technologies. The planned Ukrainian Emissions Trading Sys-
tem, designed for compatibility with the EU ETS, will cover major industrial emitters by 2027.

Ukraine progressively aligns with EU standards and certifications to facilitate access to in-
ternational markets and foreign investment. This alignment process involves comprehensive
regulatory updates across multiple industrial sectors. Harmonization with EU Green Deal Policies
ensures industries comply with climate neutrality goals, requiring Ukrainian manufacturers to
adapt production processes to meet stringent environmental standards. This alignment creates
both challenges and opportunities as industries modernize their operations to remain competitive
in European markets.

Standards and certifications are critical for ensuring compliance with sustainability require-
ments in Ukraine’s industrial sector. They provide a structured approach to meeting ESG objec-
tives, aligning with international best practices. Adopting recognized standards helps Ukrainian
industries integrate into global markets, meet investor expectations, and comply with EU regula-
tions, particularly in the context of green reconstruction.

Ukraine’s deeper integration into global markets and international industrial value chains
is a core component of its transition to a clean industry. This process is key to aligning the
country’s industrial regulations and product standards with European Union (EU) requirements,
allowing domestic businesses to expand their presence in the EU Single Market.

73


https://www.unido.org/sites/default/files/unido-publications/2025-02/The-National-Guiding-Framework-for-Standards-and-Technical-Regulations-Underpinnng-green-reconstruction-of-Ukraine.pdf
https://www.unido.org/sites/default/files/unido-publications/2025-02/The-National-Guiding-Framework-for-Standards-and-Technical-Regulations-Underpinnng-green-reconstruction-of-Ukraine.pdf

The EU’s Carbon Border Adjustment Mechanism (CBAM) poses a significant challenge for
Ukraine’s industrial sector, potentially limiting access to the European market for producers
unable to meet EU environmental standards. CBAM presents substantial challenges for Ukrain-
ian industry, as over half of its exports are destined for the EU. Amid ongoing war and blocked
seaports, the EU has become Ukraine’s primary trading partner. Exports are crucial for Ukrainian
enterprises to sustain operations, preserve employment, and support the national economy.

CBAM could affect approximately 15-17% of Ukraine’s exports to the EU, with the iron and
steel sector most impacted - 93% of CBAM-regulated exports originate from this industry.
The GDP impact could be significant due to the interconnectedness of various sectors. By 2026,
Ukraine’s GDP could contract up to $790 million due to CBAM, with potential losses escalating to
$4.9 billion by 2030. CBAM implementation will create additional hurdles for Ukrainian exporters al-
ready strained by war, with a diminished domestic market and further constrained export opportu-
nities. Losses are expected to increase over time as free allowances under the EU Emissions Trading
System (ETS) are gradually reduced, leading to higher carbon prices and increased CBAM-related
expenses.

Ukraine aims to implement its own ETS to adapt to European economic integration. This
involves enterprises gaining ETS experience, preparing management institutions, creating
decarbonization financing instruments, reducing industrial carbon intensity, and gradually
aligning greenhouse gas emission prices with the EU ETS. Prerequisites for launching an ETS
in Ukraine include a functioning monitoring, reporting, and verification (MRV) system and an ap-
proved updated Nationally Determined Contribution (NDC-3). Due to ongoing martial law, enter-
prises can defer emission report submissions, making a pilot phase unlikely before 2027.

Ukraine should design its ETS system closely based on the European model while consid-
ering its war-affected economy, enterprise capabilities, and administrative specifics. Given
that Ukraine lags behind the EU by at least 18 years in carbon markets, industries must focus on
aligning environmental standards and investing in cleaner technologies. This transition should be
primarily industry-driven, with companies taking proactive ownership of their environmental re-
sponsibilities.

Green public procurement has emerged as a powerful tool for stimulating clean industry
markets. Countries implementing green procurement requirements have seen the market share
of clean solutions increase by 15-30% in targeted sectors within 3-5 years. Ukraine’s alignment with
EU standards is instrumental in opening new markets for its cleantech companies, demonstrating
how international standardization facilitates global market access.
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Ukraine's progress towards green transition in the industrial sector depends a lot on whether, in
the reconstruction phase, a comprehensive, strategic approach that balances economic recovery
with environmental responsibility will be applied. Two main elements to fast-track toward clean
industry in Ukraine are establishing renewable energy sources as the backbone of the energy sup-
ply and implementing a robust greenhouse gas emissions certification scheme to effectively guide
and accelerate the path toward achieving net-zero emissions.

Establishing a Cohesive Policy Framework that aligns industrial recovery with European
Green Deal objectives is essential. This should include:

Developing a national emissions trading scheme — Ukrainian ETS with transition clauses that
provide adaptation periods for industries while maintaining progressive climate action. This
should start with the adoption of the ETS law and necessary secondary legislation, improving
MRV infrastructure, and building the capacity of the institutions and stakeholders involved in the
ETS implementation.

Creating a comprehensive circular economy law that promotes resource efficiency and address-
es Ukraine’s significant gap in material intensity compared to EU standards.

Instituting certification systems for greenhouse gas emissions that can integrate with EU mech-
anisms while accommodating Ukraine’s unique reconstruction challenges.

Ukraine needs to prioritize Sustainable Infrastructure Reconstruction by ensuring that all infra-
structure rebuilding incorporates sustainability principles:

Rebuild damaged industrial facilities using the best available technologies that minimize re-
source consumption and emissions. Such technologies should include carbon capture and stor-
age (CCS) and carbon capture and utilization (CCU), used for instance during the production
of eFuels, which requires carbon-negative sources. This innovative approach can be initiated
promptly to support sustainable energy development.

Create transparent digital certification systems aligned with EU standards.

It is important to establish a Circular Economy Ecosystem through:
Creating financial incentives for businesses implementing circular economy principles.
Establishing industrial symbiosis networks connecting waste streams across industries.
Developing a secondary raw materials market focusing on critical materials recovery.

Implementing digital tracking systems for material flows to enhance transparency and efficiency.
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Ukraine can leverage Green Financing and Investment, Capitalizing on Ukraine’s reconstruc-
tion as an opportunity for sustainable investment:

Align reconstruction funding with EU taxonomy requirements to facilitate access to green fi-
nancing.

Develop investment mechanisms specifically targeting circular economy initiatives and resource
efficiency improvements.

Establish a dedicated Industrial Modernization Fund combining public and private capital with
technical assistance for BAT implementation.

Ukraine should develop sector-specific technology roadmaps with clear timelines and metrics
for key industrial segments and develop technical education programs focused on sustainable
manufacturing skills.

Integrating Digital and Green Transitions can enable a lot of extra potential for clean eco-
nomic development:

Implement digital monitoring systems for resource flows and emissions tracking.

Develop digital platforms connecting waste generators with potential users of secondary mate-
rials.

Utilize digital tools for optimizing energy and resource use in industrial processes.

To build a robust secondary raw material market and advance resource-efficient, circular
industry development in Ukraine, a comprehensive approach is needed to address both
regulatory frameworks and practical implementation strategies. The foundation must be es-
tablished through enhanced regulatory and policy frameworks, including clear legal definitions,
quality standards, and certification systems for secondary raw materials. This should encompass
developing and implementing a National Circular Economy Strategy and Action Plan and adopting
dedicated circular economy legislation aligned with EU regulations to facilitate trade and improve
investor confidence.
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Ukraine’s building stock was essentially constructed during the Soviet era. Over 80% of mul-
ti-family buildings were built before 1991, with poor thermal insulation and high energy con-
sumption?®'. Buildings account for 42% of all final energy usage in the country?2. Specifically,
residential buildings contribute to 17.04 Mtoe of total final energy consumption, representing 33%
of Ukraine's overall energy usage. The building stock, mainly comprising structures built be-
fore 1991, is outdated and does not meet modern energy efficiency standards. The energy
landscape in Ukraine’s housing sector reflects a significant reliance on non-renewable sourc-
es, with gas accounting for 57.3% of total consumption (followed by electricity at 12.7% and
heating energy at 26.3%). Coal and peat contribute 1.9%, while oil products and renewable energy
sources make up 0.2% and 1.5%, respectively.®

Indicators show that energy consumption per unit in buildings is 2-3 times higher than in EU
countries, with specific energy consumption in multi-apartment residential buildings averaging
264 kWh/m? per year compared to 90 kWh/m? per year in the EU. Residential buildings consume
an average of 178 kWh/m? annually, while energy demands for various public buildings range from
137 kWh/m? for sports centers to 452 kWh/m? for administrative buildings.

Moreover, the household sector accounts for a substantial portion of energy consumption,
amounting to 13,601 million tons of oil equivalent in 2020 (28.5% of final consumption)?, indi-
cating a potential for reducing energy consumption by up to 30-40%. However, limited funding
for comprehensive state support programs hampers efforts to modernize housing and improve
energy efficiency. Previous funding for energy efficiency programs has been insufficient, averaging
around 2 billion UAH annually.

Although the annual renovation rate is currently set at 1% per building type, projections indicate
the retrofitting of public buildings to reach 16% by 2030, 35% by 2040, and 54% by 2050 in the basic
scenario, with more ambitious targets aiming for 50%, 81%, and 100%, respectively. Similarly, in the
basic scenario, residential buildings are expected to see retrofitting rates of 10%, 23%, and 36% by
2030, 2040, and 2050, respectively, with ambitious targets aiming for 35%, 70%, and 100%.

The expected CO2 emission reductions in the building sector for 2020, 2030, 2040, and 2050
demonstrate Ukraine’s commitment to environmental sustainability. Unfortunately, the
achieved reduction in 2020 is not available. The anticipated reductions by 2021 are estimated at
2,937 thousand tCO2eq per year, with projections increasing to 3,439 thousand tCO2eq per year.

8 National Council for the Recovery of Ukraine from the Consequences of the War. (2022). Draft Ukraine Recovery Plan Materials of the
“Construction, urban planning, modernisation of cities and regions” working group.
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By 2030, the basic scenario targets a reduction of 4,535 thousand tCO2eq per year, while the ambi-
tious scenario aims for a more substantial decrease of 13,089 thousand tCO2eq per year®.

The key objective of the Renovation Wave initiative in the EU is to significantly increase the
annual energy renovation rate of buildings, aiming to at least double it from the current rate
of 1% by 2030. The target includes reducing energy consumption in buildings by at least 60%
through energy renovations transitioning from nearly zero-energy buildings (nZEB) to ze-
ro-emission buildings (ZEB). Compared to the EU, which has seen a 23% decrease in greenhouse
gas emissions from energy use in buildings between 2005 and 2019, Ukraine's data on green-
house gas emissions from building energy use is currently unavailable. Similarly, the energy per-
formance of buildings in Ukraine is higher, with public sector buildings requiring between 137 and
452 kWh/m? annually and residential buildings averaging 264 kWh/m? - this contrasts with the EU’s
average specific annual energy demand of 250 kWh/m? for public buildings and 180 kWh/m? for
residential buildings. The country aims for an annual renovation rate of 1% by 2030 but has
not yet defined specific targets for nearly zero-energy buildings (nZEB) or deep renovation
projects. The gradual renovation strategy for Ukraine’s buildings through 2050 lacks detailed
(quantitative) milestones, unlike the EU’s more structured and ambitious goals. Therefore, while
Ukraine's current renovation and energy performance metrics lag behind the EU’s, there is a clear
alignment in long-term objectives. Yet, progress will depend on the development and implementa-
tion of national policies and strategies.

The war in Ukraine has escalated construction costs, increasing energy demand across all
process stages. This trend is anticipated to persist until the conflict concludes, affecting the job
market as well, and continue in the post-war period as substantial funds will be allocated for recon-
struction and construction as high demand will keep prices high. Since the onset of the invasion,
job vacancies in the construction sector have decreased by 5%, with a significant drop from 14.3
thousand offers in 2021 to 8.2 thousand® in 2022. Additionally, new requirements for the construc-
tion industry have emerged, prompting considerations about housing types and modernization
strategies. Prioritizing construction aligned with green standards is emphasized in approved pro-
grammatic documents amidst these challenges.

Military aggression presents significant hurdles, hindering the full development of the construc-
tion market and generating risks and uncertainty for both businesses and the population. Given
Europe’s escalating energy and climate ambitions and the substantial damage to Ukraine’s
housing stock, a thorough reassessment and enhancement of Ukrainian plans are impera-
tive. These revised plans should aim for greater precision and ambition, consolidating into
a unified and credible thermal modernization strategy (i.e. build back better). Priority should
be given to ensuring that energy efficiency requirements are integrated into eligibility criteria for
accessing these funds, especially in anticipation of Ukraine's forthcoming EU accession.

85 National Action Plan on Energy Efficiency for the period up to 2030

Ministry of Environmental
Protection and Natural Resources of Ukraine.
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A resilient construction and architecture sector is essential to facilitating Ukraine's post-war recov-
ery and transition towards sustainability. This sector should be bolstered by highly skilled human
resources, digitalization, and technological advancements. Currently, Ukraine faces a significant
shortage of qualified professionals, attributed to the decline in training systems, low remu-
neration, and limited attractiveness of construction professions. However, the construction
sector holds immense potential for job creation, with significant opportunities for post-war
recovery and green transition initiatives.

The cost of rebuilding the damaged and destroyed building stock will be substantial. According to
the Kyiv School of Economics?® ,,the housing stock remains in first place in terms of damage.
Due to hostilities and systemically shelling, the number of damaged and destroyed residential
buildings is increasing every day. As of January 2024, there were almost 250,000 damaged and
destroyed buildings, with 222,000 private houses, over 27,000 apartment buildings, and 526 dor-
mitories. Direct damage to these facilities is estimated at $58.9 billion”. The current total estimated
amount of infrastructural damage (January 2024) is estimated at cca. $155 billion (education $6,8
billion, healthcare $3.1 billion, etc.). According to the ‘build back better’ principle, a deep restora-
tion would increase rebuilding costs.

To implement the EPBD directive, the Law of Ukraine “On the Energy Efficiency of Buildings”
was adopted, along with a series of subordinate legal acts, including the Concept of implement-
ing state policy in the field of ensuring the energy efficiency of buildings and the National Plan to
increase the number of nearly zero-energy buildings (Cabinet of Ministers Order dated January 29,
2020, No. 88-r). In particular, the law establishes mechanisms for setting minimum energy efficien-
cy requirements, the procedure for energy certification of buildings and methods for determining
the energy efficiency of buildings, requirements for energy auditors, priority measures to increase
energy efficiency, principles of funding for these measures, and more.

The Long-term Building Thermal Modernization Strategy for the period up to 2050 was ap-
proved in December 2023 to enhance Ukraine's energy independence (including from the
import of Russian natural gas) by fully decarbonizing the national building stock. This aligns
with Ukraine’s Second (Updated) National Determined Contribution to the Paris Agreement adopt-
ed in 2021. Besides existing laws and rulebooks that are transposing the EPBD directive, the Strat-
egy is the key enabler in Ukraine in meeting the building sector’s EDG objectives. The Strategy de-
fines, among others, the following indicators for Ukraine’s buildings sector to be achieved (among
others):
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at least 36% of residential and public buildings meet minimal energy efficiency require-
ments, with at least 10% of public buildings being nearly zero-energy buildings by 2030

at least 90% of residential buildings meet minimal energy efficiency requirements, with at
least 40% of residential buildings being nearly zero-energy buildings; at least 90% of public
buildings meeting minimal energy efficiency requirements, with at least 40% of public build-
ings being nearly zero-energy buildings

the amount of investments attracted to improve the energy efficiency of buildings at the
level of at least 87 mIn euros

the amount of qualified personnel in the field of energy efficiency at the level of at least
100,000 people/year.

Ukraine’s recently adopted NECP (June 2024) states that the share of renewable energy for
heating and cooling purposes should increase by 3.5 times until 2030 — from 9.3% in 2020
to 32.5% in 2030. This requires the construction (modernization) of approximately 35.6 GW of
heat-generating capacities.

While these strategies, laws, and action plans are a very good basis for Ukraine’s Govern-
ment and authorities to enable EGD goals for the buildings sector, one of the key policy gaps
in Ukraine is the fact that the Long-term Building Thermal Modernization Strategy doesn’t
aim for a fully decarbonized building stock in its long-term indicators. Instead, it is foreseen
that only 40% of the residential and public building stock is comprised of nearly zero-energy build-
ings. Moreover, the formulation should aim for a net zero emission building stock in 2050 (while
almost zero buildings should be an intermediate objective leading towards net zero emissions),
thus resulting in a higher long-term indicator for 2050 regarding the % reduction in final energy
consumption in the building sector (residential and public). Another gap is that EPBD-related by-
laws and regulations are outdated from an EU directives perspective, given that an EED recast has
been adopted in 2023, as well as an EPBD recast that was adopted in 2024.

80



The Ministry of Infrastructure is leading Ukraine’s transposition, adoption, and enforcement
of EPBD. The ministry is responsible for state policies in urban planning, construction, spa-
tial planning, architecture, technical regulation in construction, construction control and
supervision, control of housing and communal services, and energy efficiency of buildings.
Ukraine's State Agency on Energy Efficiency and Energy Saving of Ukraine implements state pol-
icy on the effective use of fuel and energy resources, energy savings, and alternative fuels, with
a focus on increasing energy efficiency across all sectors of the national economy, implementing
energy efficiency initiatives, incentive supporting schemes contributing to improving energy effi-
ciency in the residential sector. Another important institution is the State Fund for Decarbonization
and Energy Efficiency Transformation - which generates revenues on a polluter-pays principle that
will be further used to finance energy efficiency measures, the introduction of alternative energy
sources, and decarbonisation.

These mandates of the key government stakeholders in Ukraine provide a good ground for
planning and executing the Building Renovation Plan. In the past, several programmes have
been successfully carried out by different government authorities resulting in increased energy
efficiency in the public and residential building sector. This shows that the institutional capacity,
effectiveness, and ability to implement programs leading toward the fulfillment of EDG objectives
did exist in Ukraine. It should be noted that due to the recent changes in EPBD and EED require-
ments and the complexity of introducing nearly zero energy buildings/net emission buildings and
embedding primary energy into the performances of buildings, there is, to a certain extent, a lack
of capacities to understand and ability to reflect these requirements into Ukraine's energy perfor-
mance of buildings policies and technical norms.

Given the existing aggression against Ukraine, key ministries and other government institu-
tions currently lack the human resources. This makes it very difficult to simultaneously develop/
update its legislation by the new EPBD and EED requirements and ensure its enforcement, develop
and execute sustainable and continuous financial mechanisms for various building and renovation
stakeholder groups, and ensure funding and deliver a large country-wide building renovation pro-
gramme. Additionally, there are plans to reduce government personnel due to the war, which may
result in prioritizing the remaining staff and additional understaffing for daily activities. A lack of
human resources and capacities could also negatively affect Ukraine’s ability to absorb and man-
age large amounts of funding for recovery and renovation from several different financing sources
simultaneously.

The country’s authorities relevant to the building and renovation thematic area are currently
understaffed to achieve the goal of decarbonizing Ukraine’s buildings sector by 2050. Although
defined mandates exist among different ministries and government institutions, the government
of Ukraine is missing clearly defined roles and responsibilities for energy efficiency implementation
support for buildings from an EGD perspective (fully decarbonized building sector by 2050).

Although there is a significant potential for data collection, monitoring and reporting in
Ukraine, clear roles and responsibilities among different institutions aiming for transparent
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and sufficient data collection, monitoring, and reporting systems of activities and its achieve-
ments, is at its early stage of development. Thus, MRV roles among key authorities are not
fully defined yet. The country is also missing a country-wide awareness-raising and communica-
tion strategy, which would communicate to the general public the benefits, financing options, and
goals of decarbonising Ukraine’s building sector towards zero emissions in 2050. However, focus
should be given to such activities in post-war times.

Ukraine already has a very good basis for existing policies and norms, which could enable the
country to enforce its building stock decarbonization. Moreover, with the adoption of Ukraine’s
NECP in June 2024, the “energy efficiency” dimension includes several new (WAM measures) pol-
icies and instruments which contribute to the decarbonization of the building stock, i.e. the “Im-
plementation of the State targeted economic Programme to support thermal modernisation of
buildings” measure and the “Nearly-zero energy buildings” measure. The Order ,,On the Approval
of the Procedure for Developing Design Documentation for Construction Projects”, combined with
the “Law on Energy Efficiency of Buildings” and the standards on ,Thermal Insulation and Energy
Efficiency of Buildings”, define the mandatory urban and technical conditions, obligations for ener-
gy efficiency certification and proving energy performances of buildings, and minimum technical
(energy efficiency) requirements for new and reconstruction of existing buildings.

Ukraine is one of the few EU accession countries which adopted policies aimed at ensuring
an increasing number of nZEB buildings already in 2017 and 2020. According to the nZEB Con-
cept, itis planned that no later than December 31, 2027, the energy efficiency class of all buildings
that are put into operation should not be lower than the requirements for energy-independent
buildings in force on the date of the start of construction work. In addition, no later than December
31, 2025, the energy characteristics of state and communal buildings that are put into operation
must not be lower than the requirements for energy-independent buildings in force on the start
of construction work. The concept also defines the maximum indicators of specific consumption of
primary energy for energy-independent buildings (new construction):

from 46 to 92 kWh/m? for residential buildings (depending on the number of floors and
temperature zone);

from 21 to 33 kWh/m? for public buildings (depending on the number of floors and temper-
ature zone);

from 33 to 35 kWh/m?3 for buildings and structures of educational and health care institu-
tions (depending on the temperature zone).

As per the Long-Term Thermo-modernisation Strategy, it is envisaged that by 2030, retrofits
of buildings will be carried out to bring them into compliance with minimum energy effi-
ciency requirements, while after 2030, retrofits of buildings will be carried out to bring them
into compliance with the level of nearly zero-energy consumption buildings. Additionally, the
overall energy performance indicators of the housing stock will change with the implementation
of measures to increase the proportion of buildings with better energy efficiency classes (class-
es B and C), while buildings with the worst indicators will gradually be phased out of operation.
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However, there is a lack of alignment between nationally defined and local goals for building ther-
mos-modernisation as regional and local level governments still need to reflect the Long-term
thermos-modernisation Strategy’s aims (future National building renovation plan’s aims) on their
level of governance. Moreover, to meet its renovation goals, professional maintenance companies
(building maintenance companies) and Homeowner Associations should be more empowered to
contribute to fulfil Ukraine's energy efficiency targets in the multi-apartment buildings sector.

A nationwide National Database of Energy and Operational Characteristics of Buildings ex-
ists and enables exchange with third-party energy management and monitoring systems
software. Government bodies, enterprises, institutions, and organizations belonging to the gov-
ernment management sphere on various levels in Ukraine introduce and ensure the functioning
of energy management systems following the Resolution from 2021 “On the Implementation of
Energy Management Systems,” which was adopted following the Law of Ukraine “On Energy Effi-
ciency”. Energy audits for buildings are conducted by building energy auditors following the Law
“On Energy Efficiency of Buildings” and the professional standard “Building Energy Auditor”.

In 2023, Ukraine enabled the uptake of e-mobility by equipping buildings with a minimum
number of recharging points and ducting infrastructure. The requirements prescribed that
new construction projects of multi-story residential buildings must consider the need to provide at
least 50% of parking spaces for vehicles equipped with electric motors and charging stations for
electric vehicles. A law on the association of co-owners of MABs exists and gives a legal basis for
HOAs to invest in the energy efficiency of multi-apartment buildings. However, there are current-
ly no mandatory requirements for existing non-residential and residential buildings which would
oblige them to support the uptake of e-mobility by equipping existing buildings with certain mini-
mum numbers of recharging points and ducting infrastructure.

The war is currently the key obstacle for Ukraine to enforce fully its regulatory policies with-
in the building sector. Namely, although strategic planning and the transposition of relevant
EU frameworks and acquis, and the adoption of laws, by-laws, and norms for the building
sector is possible and being progressively undertaken by the Ukraine Government, a gap (the
ability to implement) to be able to enforce the legal requirements fully will remain existing
during wartime. Moreover, to ensure full alignment with EGD goals (climate-neutral building stock
in 2050) and EPBD requirements, the minimum technical (energy efficiency) requirements for new
and reconstruction of existing buildings should be stricter/more progressive towards reduced en-
ergy consumption, i.e. an updated pre-defined minimal energy class (on demand and primary en-
ergy level) required to be met when renovating existing and/or constructing new buildings is miss-
ing as well and should be further developed. Ukraine is also missing the adoption of a mandatory
requirement stating that a valid energy certificate must be accompanied for selling, renting, and
advertising purposes of buildings (issued). Besides that, Ukraine hasn't yet introduced a scheme for
renovating passports. Given the 2050 goal of the EGD and its objective to have a net zero-emission
building stock, the energy efficiency class scale in Ukraine should include a pre-defined minimal
energy class on the primary energy level required to be met when renovating existing and/or con-
structing new buildings. This would ensure that the country’s energy mix, buildings’ energy supply,
and demand are taken into account when implementing its renovation strategy.
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During the last few years, the country has experienced an uptake of investments in the public
sector and residential building energy efficiency measures. Most of the investments’ finan-
cial sources are IFI and/or donor funding (vertical funds), financing the implementation of
energy efficiency/renewable energy measures primarily via grants and concessional loans.
Energy modernization and green building projects in Ukraine have been financed partly from the
state budget, grants from the Energy Efficiency Fund, and investments from international organi-
zations in the form of grants and soft loans (EIB, WB, NEFCO, and various international and bilateral
donor organizations).

Different Ukrainian energy sector institutions absorbed more than €2.3 billion in aid for pro-
jects from 2014 to 2018, which shows an absorption and implementation capacity for funding
energy efficiency projects in the buildings sector led by authorities. From 2014 to 2021, the
government supported the Warm Loans loan program for home insulation and local energy effi-
ciency measures. The Programme implemented measures to encourage the population to imple-
ment energy efficiency measures by reimbursing part of loans taken to purchase non-gas boilers
and energy-efficient equipment and/or materials. More than 865,000 families anticipated in the
Program, which raised 215 million EUR for energy efficiency measures.

The Ukrainian government has developed different financial instruments for different build-
ing groups (public, residential - MABs, and individual buildings) and allocated a substan-
tial amount of state funds to its institutions to increase the energy efficiency of its building
sector and support energy poverty. In 2022, the Ukrainian government allocated state support
for implementing energy efficiency measures (1% of all annual budget expenditures, which is 375
million EUR). This state support was suspended with the outbreak of the war. The Ukrainian govern-
ment also established the Energy Efficiency Fund to support condominiums with energy efficiency/
renewable energy investments, and thus the implementation of the Building Renovation Strategy.
The Fund had two programmes (EnergoDom and Renovate Home), focusing on energy moderniza-
tion and restoring war-damaged housing stock. The number of projects implemented by the Fund
shows that this could be one of the key domestic institutions driving Ukraine’s decarbonization
within the residential buildings sector.

The current focus is on the repair and adaptation of buildings damaged by the war, and most
of the projects and financial agreements between Ukraine and financing institutions are
aiming to repair damage caused by Russia’s military aggression. However, although in war,
in April 2023 the Ukraine's Parliament adopted a Law establishing the State Fund for Decar-
bonization and Energy Efficiency Transformation, which was later established as a separate
institution (Decarbonisation Fund of Ukraine). The Fund will work on a polluter-pays principle
and generate revenue via environmental taxes, which will be further used to finance energy effi-
ciency measures, the introduction of alternative energy sources, and decarbonization. Additionally,
Ukraine has a subsidy programme in place that supports vulnerable groups.

Another key driver that enables Ukraine’s financial readiness is that the NECP adopted in
July 2024 defines several financial measures that directly aim to support energy efficiency
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retrofits of the building stock. These include “Activities of the Energy Efficiency Fund”, “Decar-
bonization and Energy Efficiency Transformation Fund”, “Energy Efficiency Obligation Scheme”, and
“Implementation of the State targeted economic Program to support thermal modernisation of
buildings”.

Given the number of existing public and residential buildings in Ukraine, it can be stated that
there is a gap between the pre-war existing funding volume and funding needs for buildings
and renovation regarding EGD decarbonization objectives. Due to the relatively high invest-
ment costs and relatively low energy tariffs, citizens (residential sector) have a preferred focus on
grant financing for energy efficiency/renewable energy measures; however, only a limited amount
of government grants was available for end users such as Ukraine, i.e., compared to the overall
building stock. Although different financial instruments and sources exist in Ukraine (with one of
the most developed portfolios of domestic institutions providing possibilities/support to financing
energy efficiency measures in the building sector compared to other EU accession countries), one
of the key challenges after the war will be the coordination of activities and allocation of responsi-
bilities to implement National building renovation plan, making the operationalization of the ren-
ovation programme, from financing from domestic sources, organized and systematic. Moreover,
Ukraine will also have to increase its financial volume, which would support such a large-scale ren-
ovation programme and thus the fulfiiment of EGD goals within the building sector.

With the successful implementation of energy efficiency projects in the years before the mili-
tary aggression, it is safe to state that Ukraine’s building sector has the knowledge and skills
to plan and apply energy efficiency measures in accordance with the currently required na-
tional norms and technical standards, as well as to apply nZEB enabling technologies. Ukraine
has had a systematic growth of technological solutions, introduction of automation and digitaliza-
tion, and its end-users/consumers had trust in innovations and investment programs. The market
maturity and availability of technologies for reducing energy consumption of buildings to a nZEB
level was on a sufficiently high level. Moreover, there was a sufficient supply of both domestic and
international companies producing heat boilers/heating systems, energy-efficient windows, and
heat-insulating materials, and renewable energy systems for buildings.

The rising interest of Ukraine in energy sustainability has resulted in a growing demand for
engineers skilled to analyse, design, and develop effective solutions resulting in nZEB build-
ings. In the past six years, more than 13 500 energy certificates have been issued in Ukraine. Today,
there are more than 3000 energy auditors in the building market, which is an excellent basis and
knowledge of energy professionals that could contribute to the EGD objectives of the buildings
sector in Ukraine. The Ukrainian government plans to update approaches to vocational and tech-
nical training, giving special attention to the application of modern construction technologies and
environmentally sustainable building materials. There is a focus on integrating renewable energy
sources and digital solutions into building engineering systems. The introduction of comprehen-
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sive schemes for professional training and qualification is envisioned, combining industry-specific
knowledge and skills in construction, energy, and ecology.

Currently, Ukraine (State Agency on Energy Efficiency and Energy Saving) is working on the
development of the National Energy Efficiency Monitoring System with the aim of enabling
the implementation of EU directives and the Law “On Energy Efficiency.” The System aims to
be a single centralised information system ensuring the collection, processing, storage, protection,
review, and use of information in the field of energy efficiency - i.e. provide an energy monitoring
and management system.

Overall, from a pre-war perspective, key non-governmental stakeholders had great potential
and relevant technical resources and skills of energy professionals and workers necessary to
implement and support Ukraine’s decarbonization of the buildings sector. The military aggres-
sion has created numerous obstacles to implementing decarbonisation plans. It does not allow the
construction market to fully develop as the war creates risks and uncertainty for both - businesses
and the population.

Today, Ukraine is experiencing a significant shortage of qualified professionals who could
support the green transition. The number of available specialists does not align with nation-
al goals and market demands. This situation is influenced, in part, by the decline in the profes-
sional training system, low levels of remuneration, and the current unattractiveness of construction
professions. However, the potential for job creation in the construction sector remains substantial
but cannot be utilised during wartime. Currently, there are numerous challenges and restrictions
regarding the transportation of technical equipment and construction materials, freezing of activ-
ities of individual companies, destruction of production enterprises, reorientation of activities in
war conditions, outflow of qualified performers, etc.

Given the scale of needed post-war reconstruction linked with decarbonisation of Ukraine’s
building stock, the migration of energy professionals from Ukraine to other countries, the
participation in war activities of the population/existing workforce, and the current decline
of interest for construction professions due to wartime, it can be stated that a full-scale de-
carbonisation of Ukraine’s building stock is currently not possible to be undertaken due to
lack of human resources. The most significant gap for Ukraine is not the knowledge and skill set
of energy professionals and workers but the required number of energy professionals to under-
take a countrywide renovation programme.

86



To be able to decarbonize its building sector by 2050 and thus meet the EGD objectives, Ukraine
would need to undertake the following immediate actions:

Increase the ability to understand and reflect new EED and EPBD requirements in Ukraine’s
laws and by-laws - Ukraine’s Government and its institutions relevant to the buildings and ren-
ovation sector need to increase their ability to understand and reflect new EED (adopted in 2023)
and EPBD (adopted in 2024) requirements into national laws and by-laws - this should be done by
requiring targeted technical assistance from IFI and donor funding projects, as well as educational/
capacity building support to increase the expertise of existing staff members. In this regard, from
an essential technical angle - the currently existing laws and by-laws defining minimum technical/
energy performance requirements of buildings need to move from required energy demand to fi-
nal and primary energy as the required norm for designing new buildings, undertaking reconstruc-
tion of existing buildings, and auditing building to produce energy certificates. i.e. moving from
heat demand (constructional measures) to primarily energy (including mechanical engineering/
heat production measures, renewable energy, the energy required for lighting and cooling, and
the country’s energy mix). Therefore, updates of existing laws, regulations, and norms need to be
undertaken to reflect EED and EPBD recasts (including primary energy as the new required norm
when assessing the energy performance of different building types). Primary energy should also
be mandatory in energy certificates of buildings’ energy performances/classes. Moreover, the solar
readiness of buildings needs to be reflected in technical norms and standards/requirements.

Develop the National building renovation plan & implementation/ operationalization plans
- Ukraine's authorities responsible for EED, EPBD and the National building renovation plan need
to quantify annual targets in order to be able to better plan, execute and track/monitor the reno-
vation strategy (i.e. Ukraine still needs to more precisely define the expected annual number and
type of buildings (public, MABs and individual housing) to be retrofitted including the number or
floor area of the 43 % worst-performing residential buildings, renovation rate’s annual energy sav-
ing targets (GWh/a), expected emission reduction (t C02), numerical targets for the deployment of
solar energy in buildings as well as estimated investments and tentative allocation of domestic and
international funding sources within the operational plan/programme of the renovation strategy;
i.e. a ten year Programme with quantified annual targets should be developed and adopted; thus,
based on the Programme a three year Operation Plan with clear targets and responsibilities for
renovation. Moreover, the currently existing Strategy should redefine its long-term goals (between
2040 and 2050) from “nearly zero energy buildings” to “zero emission buildings”.

Define clear roles and responsibilities to carry out Ukraine’s National Building Renovation
Plan. Given the existing portfolio of institutions and developed financial mechanisms to support
energy efficiency investments in the building sector, Ukraine needs to clearly define each institution’s
role to delivery/support targets for the country’s building renovation plan (including responsibility
on the type of building, annual renovation rate per institution, coordination mechanisms and lead
roles). The Government needs to clearly define roles and responsibilities and allocate a mandate to
its institutions to carry out, coordinate, and financially support Ukraine’s renovation plan.
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Quantifying nZEB and net-emission buildings & enabling solar-ready buildings’ norms. The
legislation on defining minimum energy consumption for various types of public and residential
buildings is being drafted. Authorities are highly advised to utilise these undertakings/activities to
define/quantify i) the minimum renewable energy share required for nZEB buildings, ii) to define
net-zero emission buildings for Ukraine, and iii) to enable solar-ready norms/technical require-
ments. Furthermore, given the revised directive and the fact that zero-emission buildings will be
the new standard for new buildings, Ukraine should take this trend into account as soon as possi-
ble and ensure that their technical requirements reflect that new buildings are solar-ready build-
ings (which is becoming the new norm). For existing public and non-residential buildings, solar
systems (photovoltaic and thermal) will need to be gradually installed (starting from 2027, where
this is technically, economically, and functionally feasible; varies depending on the building type
and size).

Decision on a mandatory BBB (build back better) requirement linked with deep renovation
or nZEB (where possible). Ukraine should adopt a decision/rule that would make it mandatory for
each war-demolished building (public and residential) to be built back on a built back better prin-
ciple (deep renovation or nZEB where possible). This would also enable more accurate planning of
the required funds for reconstruction.

Align the higher education curriculum as early as possible with the country’s decarbonisa-
tion objectives, to ensure a long-term pool of engineers and designers capable of understanding
and delivering nZEB solutions, promoting the post-war recovery, and attracting more students to
technical universities.

The risks linked to not meeting the decarbonization goals of the building sector in Ukraine
by 2050 will remain a high energy dependence and insecurity of energy supply for the ma-
jority of the population, a direct dependence on imported gas, expected higher number of
underheated buildings and non-satisfied consumers/population, and missing out a key post-
war economic driver - the generation of a significant number of green jobs and the employ-
ment of the domestic work-force to undertake the reconstruction of the building sector on
a large scale.
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Ukraine’s transport sector is crucial to the economy, contributing an average of 6.2% to GDP
from 2016 to 2021, though this declined to 5.4% in 2021. The transport network includes 163,033
km of roads, 19.8 thousand km of railways (47% electrified), and 1,569.4 km of navigable water-
ways, along with key seaports and airports, reflecting its role as a strategic transit hub between
Europe, Asia, and America. While progress has been made in integrating into the Trans-European
Transport Network (TEN-T), full integration is yet to be achieved.

The sector faces significant challenges, including a heavy reliance on fossil fuels. Over the
past two decades, Ukraine’s share of road vehicle emissions has increased significantly. According
to Ukrstat 2018 data, the Ukrainian transport sector was responsible for about 10% of all GHG
emissions but accounted for 71% of total Ukrainian oil consumption®. Road emissions are respon-
sible for over 70% of all transport emissions, making it a priority to tackle for future transport
policies®. Most commercial and private vehicles in Ukraine are running on fossil fuels, with 55.7%
of passenger cars running on gasoline and 24.6% on diesel in 2022%. As of 2022, there has been a
slight shift away from gasoline and diesel vehicles toward hybrid and electric alternatives, when the
share of hybrid vehicles increased from 9.8% to 12.9%, and electric vehicles saw a significant rise
from 1.1% to 5.8% compared to 2021°".

Many commercial and private vehicles in Ukraine are outdated and use fuel inefficiently,
increasing greenhouse gas emissions and air pollution. The Global Fuel Economy Initiative in
Ukraine (2018) report indicates that the average age of the Ukrainian vehicle fleet is about 19 years
(as of 2015). The age of the fleet is an indicator of its low efficiency in terms of CO2 emissions and
other pollutants®.

The war has inflicted massive additional damage on Ukraine’s transport sector. With most
of the new damage concentrated along the front lines in the east and south of the country, rail,
and road networks remain under significant strain across the entire country. Frontline areas face
the challenge of accommodating heavy weaponry and supply vehicles, while the western border
regions are under increased pressure due to higher volumes of land freight passing through them.
Additionally, road infrastructure continues to deteriorate due to limited maintenance, as state
funding has been primarily directed toward military needs®. In addition, due to Russian military
aggression, public transport is suffering significant losses: At least 500 buses, 195 trams, and 155
trolleybuses have been damaged or destroyed as a result of hostile attacks®:.
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Since February 2022, amid constant attacks on critical infrastructure, Ukrainian Railways has
endured daily strikes, leaving the railway network repeatedly damaged. At least 126 railway sta-
tions and over 500 km of tracks have been damaged as of November 2024. Restoring and increas-
ing carrying capacity is vital to ensure essential goods reach both communities and businesses.

The total number of cars in Ukraine as of the beginning of 2023 is 11.67 million for all years of
production. While Ukraine’s urban motorization is still low compared to the EU countries, the rising
popularity of private cars has Ukraine's cities firmly in its grip. As of 2020, the level of motorization
in Ukraine was 192 cars per 1,000 inhabitants, the lowest in Europe at the time. By 2021, this figure
had increased to 245 cars per 1,000 inhabitants®. However, the level of motorization is much higher
in cities. For example, according to the report on the strategic environmental assessment of the
draft City Target Program for the Development of Kyiv's Transport Infrastructure for 2024-2025%,
the number of private vehicles in the city increased by one and a half times between 2019 and 2022
(every third Kyiv resident owns a car). In January 2019, 927 thousand cars were registered in the
capital; in January 2022, the number was 1375 thousand.

At the beginning of 2021, the level of motorization in Kyiv exceeded the mark of 400 cars per thou-
sand inhabitants for the first time - 407 cars per thousand inhabitants. Other high rates are in Volyn
(314 cars per thousand inhabitants), Kyiv (311), and Zaporizhzhia (300).

Insufficient development of public transportation and lack of adequate cycling infrastruc-
ture are among key factors contributing to a high level of urban motorization, leading to
congestion of city streets with private cars and traffic jams, scarcity of parking spaces, and
increased air pollution. These developments increase Ukraine's dependence on foreign fossil fuel
(and vehicle) imports while negatively affecting the attractiveness and competitiveness of urban
areas.”’

The total length of Ukrainian roads is 169.6 thousand kilometers. According to the World Bank
Group’s 2019 research, more than 90% of them are worn out and require immediate repair or re-
newal. At the same time, 39% of roads of national importance do not meet the requirements
for durability and 51% for evenness®. In 2018, Ukraine scored just 2.4 out of 7 on the Organiza-
tion for Economic Cooperation and Development’s (OECD)’s index of perceived road quality®.
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According to the 2020 report by the Ministry of Infrastructure of Ukraine, the density of high-
ways in Ukraine (14.3 km/1,000 km?) is comparable to the EU average (19 km/1,000 km?). How-
ever, the density of all roads is significantly lower (281 v. 1,172 km/1,000 km?), indicating insufficient
regional and local connectivity'®.

The lack of comfortable, efficient and reliable public transport in Ukraine reduces its attrac-
tiveness to the population and encourages the use of private cars. As of the end of 2018, 19
tram networks were operating in Ukraine (in comparison to 32 in 1991). Over the last 30 years, the
number of trolleybus networks has decreased less markedly, from 45 to 41. There are currently
three metro networks in the country - Kyiv, Kharkiv, and Dnipro. At the same time, the rolling stock
is being renewed too slowly, and about 90% of tram fleets and trolleybuses have already exceeded
their maximum service life.

As for positive trends in this area, in 2024, three Ukrainian cities received new urban public
transport vehicles as part of the Urban Public Transport of Ukraine project of the Ministry
of Communities and Territories Development and the European Investment Bank (EIB). The
project managed to attract a tranche of the European Investment Bank worth €17.25 million, which
supported the acquisition of new buses, trolleybuses, and trams, along with essential spare parts
and maintenance equipment, ensuring reliable and efficient public transport operations. This in-
vestment includes new buses for Kyiv, Ukrainian-built tramcars for Odesa, and trolleybuses for
Sumy'. Contracts for the supply of buses and trolleybuses were signed for three more cities. Late
in 2024, EIB announced another €16.5 million in EU-backed funding to renew urban public trans-
port in Kyiv, Mykolaiv, Ivano-Frankivsk, and Odesa'®.

Many Ukrainian cities do not have adequate conditions for safe cycling despite the potential
for cycling development. More than 30 cities in Ukraine have developed cycling infrastructure
concepts, strategies, or plans, which included some analysis of user needs and obstacles to their
implementation. However, none of the programs have been implemented. According to the study
“The need for cycling and obstacles to its implementation in cities and regions of Ukraine” conduct-
ed in 2020, the main obstacles to cycling are user insecurity and a lack of infrastructure (“no place
to ride")'%3,

Efforts to promote electrification, such as tax incentives, have increased the number of elec-
tric vehicle registrations from 62 in 2014 to over 51,700 electric vehicles in 2024, marking a
38% increase from the previous year. Among them: Passenger Electric Vehicles: 50,458 (+37%);
Commercial Electric Vehicles: 1,264 (+64%); Electric Buses: 2'%, However, adoption remains local-
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ized, and broader strategies are needed to scale smart mobile solutions; EVs make up about 1% of
the total number of cars. Buyers tend to prefer used cars, which account for over 80% of sales'®.
There is also a need for expansion of rail electrification (beyond the current 47%), improvement of
multimodal transport, and integration of digital solutions.

Ukrainian cities are advancing sustainable mobility, with Kyiv and Lviv leading the way. Ef-
forts focus on expanding public transport, cycling infrastructure, pedestrian zones, and cleaner
vehicles. For example, Kyiv has increased its cycling lanes by 60%, building 100 km of cycle paths
over the last 5 years. Public transport modernization includes electrifying the vehicle fleet in ma-
jor cities, and the shift to electric vehicles is supported by the addition of more than 2000 new EV
charging stations in Kyiv, Lviv, and Dnipro. Smart mobility solutions like e-tickets and intelligent
traffic management systems further improve urban transport efficiency. These initiatives reflect a
broader shift toward greener, more efficient urban mobility.

Since the full-scale invasion in 2022, Ukraine’s rail transport has become a crucial lifeline.
Ukrainian Railways has evacuated millions from war zones, transported troops and supplies to the
front, and facilitated diplomatic visits. With seaports blocked, trains became the primary way to
export goods, especially farm products. They also deliver humanitarian aid. The railway keeps run-
ning despite constant attacks damaging stations and tracks, symbolizing Ukrainian resilience. This
trend reversed the pre-full-scale invasion development of railway transport in Ukraine, manifested
in a sharp decline in passenger numbers from 499 million in 2000 to 81 million in 2019, although
it continues to play a central role in freight transportation. At the end of 2024, Ukraine's railways
transported 174.9 million tons of cargo, 17.9% more than in 2023, of which exports made up
48%, up from 38% in 2023. Meanwhile, domestic transport fell from 57% to 46% of the total, and
imports increased by 40.9% to 9.63 million tons.

The Ukrainian government seeks to transform the railway infrastructure in the western part
of the country and adapt it to European standards. This is expected to increase the capacity of
railway lines to the EU and allow local logistical hubs to gain a substantial portion of the added
value from rail trans-shipment operations'”.

Between 2022 and 2024, with the support of the World Bank, Ukrainian Railways procured
18 sets of modular bridges and nearly 90 pieces of equipment, including loaders, excavators,
heavy-duty truck cranes, and other tools needed to repair and maintain the railway infra-
structure. This equipment was used to restore 17 destroyed railway bridges and repair more than
80 engineering structures, reconnecting communities that were cut off during the invasion and
improving westward transport linkages to mitigate the impacts of Black Sea shipping disruptions.
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The inland waterways in Ukraine consist of more than 4,000 km of navigable rivers, with
the main Dnipro River running through the country for nearly 1,100km. Its leading role in the
country’s inland waterways is supported by the Ukrainian part of the rivers Danube (more than
160km), Buh (about 155km), and Dniester (about 900km). As a critical transport hub between Eu-
rope and Eurasia, Ukraine mostly uses inland waterways for carrying commodities (agricultural and
ore), iron and steel products, byproducts and river sand (mostly used for the country’s constantly
rising construction demands)'e.

Inland waterways, which used to show growth, need investment to unveil their capacity to
play a significant role in Ukraine’s transportation system. The volume of cargo transported by
inland waterway transport in Ukraine fell from 60 million tons in 1990 to 12 million tons in 2006,
and then to 5 million tons in 2011, and in 2021 amounted to only 2 million tons. In recent years,
inland waterway transportation has accounted for about 0.8% of all transportation’.

The inadequate infrastructure on Ukraine’s rivers prevents the efficient use of the cargo
transportation market. For example, the maximum service life of many locks is 70 years. Due
to chronic underfunding of lock maintenance, which in recent years has not exceeded 50% of the
required amount, there is a real threat of a man-made disaster and increased risks of accidents in
water transport''®,

Although the institutional environment governing the mobility sector in Ukraine is very com-
plex and decentralized, the country’s public policy and legislation create favourable condi-
tions for a green transition.”"' for the period up to 2030 was developed with the support of the EU
with the participation of international consultants and approved by the Government of Ukraine in
2018 under the slogan “Drive Ukraine”. The Strategy sets several tasks for Ukraine directly related
to the development of sustainable mobility, including stimulating the use of more environmentally
friendly means of transportation; ensuring transport accessibility for the population, in particular,
reducing travel time for residents of settlements; curbing the motorization of cities through the de-
velopment of public transport, cycling,Table 5) provide a framework for addressing urban mobility
issues focusing on sustainability and inclusiveness. However, implementing these policies remains
inconsistent, often hampered by overlapping responsibilities, weak interagency coordination, and
limited enforcement capacity. Municipalities often lack the financial and technical capacity to im-
plement Sustainable Urban Mobility Plans (SUMPs), which are neither mandatory nor standardized
under current legislation. This is one of the critical challenges, not only in Ukraine, but that also
slows down and often hinders the preparation of comprehensive strategic plans, particularly action
plans, and reduces the effectiveness of the steps taken.

110 Kasych A.O. (2018) Vodni resursy Ukrainy yak osnova zabezpechennia stiikoho rozvytku transportnoho kompleksu [Water resources
of Ukraine as a basis for ensuring sustainable development of the transport complex]. Effective economy No 8. pp. 1 - 19.
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Ukraine Thematic and Sectoral Analysis

Table 5. The state of the Sustainable Urban Mobility Plan in Ukrainian cities

Zhytomyr Approved
Vinnytsia Under development
Ivano-Frankivsk Being implemented
Lviv Being implemented
Mykolaiv Approved
Poltava Approved
Kharkiv Approved
Kherson Under development
Ternopil Approved

Regulatory contradictions between the State Construction Standards and the Comprehen-
sive Traffic Management Scheme undermine the goals of the Sustainable Urban Mobility
Plan. Despite recent steps toward decentralization and joint planning, most municipal governments
lack the financial and technical capacity to modernize infrastructure, integrate digital solutions, or
adopt climate-friendly policies. Integrating spatial planning with transport planning is one of the
most important factors in creating a convenient, efficient, and environmentally sustainable urban
environment. An integrated approach to the territorial development and transport infrastructure
can enhance accessibility to public spaces, workplaces, and residential areas while reducing reli-
ance on private vehicles. This, in turn, contributes to the development of public transport, cycling,
and pedestrian infrastructure, reducing congestion, improving the environmental situation, and
increasing the quality of life of residents.

The Action Plan for implementing the National Transport Strategy of Ukraine until 2030
was adopted in April 2021, also with the support of the EU. It outlines the implementation of
Ukraine's commitments in the transport field under the Association Agreement with the EU, in par-
ticular, the European Green Deal (EGD), the renewal of electric public transport, the development
of cycling infrastructure, and electromobility. An extensive list of measures is aimed at developing
infrastructure for electric vehicles. They include streamlining the legislation on them, expanding
the network of electric charging stations (ECS), in particular, building a national network of high-
speed ECS in cities and on international roads.
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The government sees attracting funds from international financial institutions (IFIs) to pur-
chase public electric transport rolling stock as the main incentive and means of city transi-
tion to electric transport. At the local level, city councils and their executive bodies have among
their competencies “determining ways to stimulate the use of electric vehicles and other environ-
mentally friendly modes of transport” (Articles 6, 7 of the Law of Ukraine “On Road Traffic"'"?).

There are few examples of implementing these competencies locally in Ukraine so far. Today,
the legislation does not set requirements or goals for cities to develop electric mobility. Low-emis-
sion zones (LEZs), such as those in London, Milan, or Stockholm, are also impossible to implement,
as local governments cannot set such restrictions without legislative regulation at the state level.

Relatively recent changes to the law focus only on incentives for the purchase and importa-
tion of electric vehicles and tax incentives for possible investments in vehicle and battery
production. Unfortunately, this law does not include electric public transportation.

In July 2021, the Ukrainian Parliament adopted amendments to the Customs and Tax Codes,
extending the grace period for the import of electric vehicles until the end of 2025. Until Jan-
uary 1, 2031, imports of several goods into Ukraine by companies that create or modernize their
production facilities for producing electric vehicles and compressed or liquefied gas vehicles will
be exempt from VAT and import duties. In addition, companies that manufacture electric vehicles,
batteries, and charging stations in Ukraine are exempt from corporate income tax until 2035. Ac-
cording to the initiators of the new regulations, this should encourage the opening of electric vehi-
cle manufacturing plants in Ukraine. The laws came into force on January 1, 2022.

In 2019, the Verkhovna Rada passed Law of Ukraine No. 10405 “On Amendments to Certain
Legislative Acts of Ukraine on Creating Access to the Infrastructure of Charging Stations for
Electric Vehicles"'3. It obliged to amend DSTU 4278:2006 to provide for special license plates with
green font color for vehicles driven by an electric motor and not having an internal combustion en-
gine. Thus, starting from the end of 2020, when electric vehicles are registered and re-registered,
they will receive the so-called “green” license plates, and this rule applies only to battery cars (it
does not apply to hybrid cars).

In 2019, the possibility of organizing parking spaces for electric vehicles was introduced, for
which purpose new road signs and plates “For electric vehicles”, “Except for electric vehi-
cles”, “Electric vehicle charging station” were introduced to DSTU 4100:2014 and the Traffic
Rules. According to the Code of Administrative Offenses of Ukraine, these spaces are intended for
parking vehicles equipped with electric motors (one or more), including both types of hybrids.

The requirement to provide charging infrastructure at the design and construction stages
is present in the state building codes of Ukraine. In particular, the State Construction Norms
(SCN) B.2.3-15:2007 “Parking lots and garages for passenger cars” contains a provision for the ar-
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rangement of at least 5% of parking spaces in garages and parking lots of the total number of
parking spaces for vehicles equipped with electric motors (Amendment No. 3 of 2021). The SCN
B.2.2-12:2019 “Planning and Development of Territories” contains a provision for the installation of
electric charging stations on the main network of settlements, as well as on highways of national
importance, where the number of charging stations should be at least one per 100 km (clause
10.8.33).

At the same time, public demand and business interest are strengthening the green transi-
tion trends. Thus, the popularization of ecological transport leads to increased demand for electric
cars, scooters, and bicycles. International investors are being attracted: the EBRD, the World Bank,
and the EU are financing sustainable transport projects. Business support is expressed in the tran-
sition of corporate fleets to electric transport, and the number of ecological logistics solutions is in-
creasing. These conditions create the foundation for the ecological renewal of Ukraine’s transport
system, reducing CO, emissions, and improving the quality of life in cities.

Ukraine’s financial capacity for smart mobility faces significant constraints but also presents
opportunities for growth. The war has magnified existing infrastructure challenges, with recon-
struction costs estimated at UAH 212.7 billion through 2026. Despite establishing mechanisms like
the eco-tax-funded “State Fund for Decarbonization,” the low baseline for these taxes limits their
effectiveness in driving green mobility.

International aid and private sector engagement play critical roles, with the EU, EBRD, and
others providing much-needed support. However, the reliance on external funding and the lack
of stable domestic financial models creates vulnerabilities. Risk mitigation and regulatory clarity
are essential to attract private investments, which remain underutilized.

To enhance financial capacity, Ukraine must prioritize expanding fiscal incentives—such as
carbon-based vehicle taxation, congestion charging, low-emission zones, green leasing, fi-
nancing support, and tax incentives for sustainable transport modes (both public and pri-
vate); align international aid with sustainable mobility projects; and implement institutional
reforms to improve funding governance. With strategic action, the country can rebuild its trans-
port systems in line with European Green Deal principles, fostering long-term sustainability and
resilience.

Digitalization in the smart mobility sector is advancing slowly but holds significant potential.
Efforts include introducing systems like the SmartTicket for electronic passenger ticketing and the
e-Cargo system for multimodal freight transport. However, the war has hindered implementation,
with many projects either paused or only partially operational. In 2023, a significant step was the
launch of the “e.Portal UZ-Cargo,” a digital platform for cargo transport customers. Additionally,
Ukraine joined the EU's Connecting Europe Facility Program, aiming to digitize transport and en-
ergy networks while implementing high-bandwidth digital technologies and 5G systems. Despite
these advancements, a comprehensive national strategy for transport digitalization remains ab-
sent, and the integration of intelligent transport systems (ITS) is limited, particularly in urban areas.
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Data collection in Ukraine remains fragmented, limiting the ability to monitor progress to-
ward EGD targets and assess policy impacts. Despite the annual data collection by the State
Statistics Service, available transport-related data remain superficial and insufficient for informed
decision-making; existing datasets are often incomplete and not fully integrated. Open data initia-
tives exist but are only provided in fragments, underscoring the need for more comprehensive and
accessible datasets.

The principle of a just transition in Ukraine’s mobility sector is underdeveloped, with minimal
focus on addressing equity and inclusivity. The war has heightened challenges, significantly
impacting rural connectivity, accessibility for vulnerable groups, and the affordability of sustaina-
ble transport solutions. Rural areas and underserved regions face significant disparities in access
to modern transport services, exacerbating socioeconomic inequalities. Public transport systems
require urgent modernization to meet European Green Deal objectives, especially in suburban and
rural areas where accessibility gaps persist. Active mobility, such as cycling, has seen some strate-
gic planning, with national and city-level bicycle strategies developed before the war, but progress
remains slow. To ensure inclusivity, Ukraine must prioritize targeted policies for equitable access,
capacity building for underserved regions, and financial mechanisms to support the transition.

A lack of prioritization and funding limits research and Innovation in Ukraine’s transport sec-
tor. The sector is not explicitly included in Ukraine's list of priority thematic areas for scientific and
technical development despite its critical role in achieving green transition goals. Some progress
has been made in adopting digital and electrification technologies, but these efforts are fragment-
ed and heavily reliant on international aid and partnerships. Public transport modernization, such
as electronic ticketing systems and electric vehicles, demonstrates potential but faces financing
and infrastructure development barriers. Legislative and institutional support for transport innova-
tion must be strengthened, particularly in integrating artificial intelligence, renewable energy, and
energy efficiency technologies into transport systems.
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At the end of 2024, the European Commission adopted the annual Enlargement Package'. It con-
tains a detailed assessment of the current state and progress of Ukraine towards accession to the
EU.

Ukraine continues its commitment to implementing the priority transport rules of the EU
acquis, as set out in the Association Agreement. In line with its commitments in the Roadmap
for Ukraine and to drive reforms in the sector, Ukraine needs to adopt and start implementing the
revised National Transport Strategy until 2030 and the Strategy for the Development and Expan-
sion of Border Infrastructure with the EU Member States and the Republic of Moldova until 2030.

Harmonization of Ukrainian legislation and standards with European ones ensures Ukraine’s effec-
tive integration into the Trans-European Transport Network (TEN-T).

Table 6. Key integration indicators regarding the Trans-European Transport Network (TEN-T) (2017-
2024)

Length of TEN-T roads in Ukraine 4700 km 5400 km 6200 km +32%
Railway electrification 44% 46% 50% +6%

Motorway modernization 900 km 1500 km 2200 km +144%

Number of high-speed railway routes 3 7 12 +300%

Increase in freight transit through
Ukraine 135 m tons 160 m tons 190 m tons +40%

Number of modernized border crossing

. 5 8 12 +140%
points

Integration into the Trans-European Transport Network (TEN-T) offers improved connectivity
to European markets, boosting trade and economic growth, but at the same time, requires
investments in low-carbon infrastructure with the support of international donors. The in-
troduction of intelligent transport systems (ITS) can optimize traffic management and logistics,
increasing competitiveness. However, ensuring sustainability and resilience requires addressing
the challenges of outdated technology, poor road safety, and limited institutional capacity while
incorporating EU integration and green transition strategies to create a more efficient and sustain-
able transport system.
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Significant regulatory reforms and legislative acts still need to be implemented in road transport,
including the adoption of a law to bring road transport services up to EU standards. Transposing
social and market rules for road transport is key to allowing Ukrainian carriers to compete on an
equal footing with European ones and to ensuring the proper functioning and implementation of
the EU-Ukraine road transport agreement.

In implementing the Road Safety Strategy, equal attention should be paid to the four pillars
of a safe system, namely infrastructure safety, vehicle safety, safe road use, and post-acci-
dent care. In June 2024, the road transport agreement on temporary liberalization of bilateral and
transit road transport between the EU and Ukraine was extended until June 30, 2025. The Interbus
Protocol on International Regular and Special Regular Passenger Transport by Bus and Coach is in
the process of ratification.

As of 2023, progress in reforming rail transport remains stalled due to incomplete legislation,
despite partial alignment with EU technical standards. Ukraine also lacks an independent
regulatory authority. Ukraine needs to adopt a new Railway Law to create the legal conditions for
a competitive passenger and freight transportation market and to establish an institutional frame-
work (independent regulatory authority, independent national security authority, and separation
of infrastructure management from railway operations) that will allow for the implementation of
the future railway law.

Maritime transport has been significantly revived by the Black Sea Corridor, which Ukraine
launched in August 2023 after Russia withdrew from the Black Sea Grain Initiative. Despite
the full-scale invasion, the Maritime Corridor remains crucial, transporting 73.4 million tons of car-
go in the first 11 months of 2024, with over 3,000 vessels using the route since its inception and
Ukrainian seaports handling a total of 91.1 million tons by December 10, 2024. Progress in har-
monizing legislation with EU maritime principles, including state port control and vessel traffic
monitoring, has been minimal. Ukraine's maritime sector struggles to meet regulatory and safety
standards. The development and implementation of inland waterway transport regulations are
ongoing to improve the safety of navigation and market functionality. Ukraine’s participation in the
EU Strategy for the Danube Region and bilateral agreements with riparian states reflect efforts to
facilitate inland navigation. Ukraine should continue to work on fulfilling all requirements for the
current process of certificate recognition on inland waterways.

Civil aviation remains grounded due to the closure of airspace. While regulatory harmonization
with EU aviation rules is ongoing, revising the transposition list of the EU-Ukraine Common Avia-
tion Area Agreement has not yet been considered.

No progress has been made in multimodal transportation. In terms of passenger rights, Ukraine
has to make significant progress to harmonize its legislation with EU rules on passenger rights, in
particular in the field of bus transport and the rights of persons with reduced mobility.
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Challenges to a Green and Modern Transport System in Ukraine

Any transformation of Ukraine’s transportation sector must consider the territorial impact
of the war. The country’s most industrialized regions—the east and south—are currently under oc-
cupation, disrupting domestic supply chains and reshaping Ukraine’s integration into global trade
networks. As a result, Ukraine’s economic center of gravity has shifted westward (Figure 8), high-
lighting the disproportionate impact of the war on the eastern regions. Additionally, a significant
portion of the workforce from these areas has been displaced, at least in the short to medium term.
Transport sector reforms must address these imbalances, ensuring regional connectivity, accessi-
bility, and economic resilience.

With trade routes shifting westward, Ukraine needs to adapt

Year-on-year change in export flows of production by oblast for May
2022 (incl. % of 2021 total)
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Figure 8. Analysis of the shift of trade routes to the west of Ukraine.

Source: Ukrainian National Service of Statistics, National Institute of Strategic Studies of Ukraine,
BCG analysis.

Ukraine: A Sustainable Economic Recovery for People and Nature, WWF-Ukraine & BCG, 2022
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Ukraine’s infrastructure rebuilding efforts provide a crucial opportunity to align mobility
strategies with sustainability principles, enhancing climate resilience while modernizing trans-
port networks. This requires integrating ecological impact assessments, nature-based solutions,
and policies for ecological connectivity into all infrastructure projects.

From a financial perspective, failing to implement a green transition will lead to higher CO,
taxes in transport and raise logistics and transportation costs. For example, the EU’s Carbon
Border Adjustment Mechanism (CBAM), set to take effectin 2026, could increase the cost of Ukrain-
ian transportation, as many Ukrainian logistics companies still rely on high-emission vehicles. A
lack of green reforms in the logistics sector may cause European companies to cut ties with Ukrain-
ian transport operators that continue to use outdated diesel trucks, further isolating Ukraine from
key markets.

Beyond taxation, investment and international financing risks must be considered. The EU,
EBRD, and World Bank prioritize funding sustainable transport projects. Without meaningful re-
forms, Ukraine could lose access to these funding sources, limiting its ability to modernize infra-
structure and attract private sector investment. Large multinational firms may also hesitate to
invest in Ukraine’s transport sector if environmental standards remain outdated.

The social cost of inaction in modernizing public and private transport fleets will worsen air
quality, particularly in cities where outdated public transport and high-emission private ve-
hicles remain prevalent. This will contribute to a growing public health burden. Furthermore, in-
sufficient investment in public transport modernization will lead to declining service quality, rising
fares, and widening mobility inequality, disproportionately affecting low-income and vulnerable
populations.

The lack of digitalization in the transport sector and the absence of a CO, emissions monitor-
ing system in logistics hinder effective emissions control. Additionally, insufficient government
support for charging station operators slows the expansion of charging infrastructure, delaying
the transition to electric vehicles.

Ukraine must continue to align its transport sector with EU legislation to bring transport
services up to European standards by adopting Euro 6 and 7 standards and other relevant road
transport laws, advancing alternative fuel policies, implementing safety reforms, modernizing rail-
ways, harmonizing passenger rights, and ensuring fair competition.

To accelerate the transition to low-emission and alternative-fuel transport, a comprehen-
sive national strategy needs to be developed to expand incentives for electric and hybrid
vehicles, enhance EV charging infrastructure, and promote biofuels and hydrogen in public
and freight transport. Clear emission reduction targets, stricter vehicle emissions standards, and
accelerated railway electrification must be established. Emphasis should be placed on shifting con-
tainer transportation from road to rail and developing integrated intermodal transport hubs and
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consolidation centers, including in urban settings. This approach should encompass all vehicle
sizes, from trucks to cargo bikes, as well as utility services in cities, while prioritizing the construc-
tion of supporting infrastructure such as charging stations, parking, and maintenance facilities.
Additionally, sectoral transport programs should be developed to ensure a balanced distribution
of cargo flows across different transport modes, favoring more environmentally friendly and ener-
gy-efficient options like rail and inland waterways.

Ukraine must prioritize expanding regulatory mechanisms and fiscal incentives supporting
the implementation of strategic objectives and achieving targets. These include tax incentives
for switching to sustainable transport modes (both public and private) like carbon-based vehicle
taxation, congestion charging, and low emission zones. Financial capacity should be enhanced
through green leasing and financing support and aligning international aid with sustainable mo-
bility projects. Institutional reforms are needed to improve funding governance. Implementing
Sustainable Urban Mobility Plans (SUMPs) is key to improving urban planning by reallocating road
space for public transport, cycling lanes, and pedestrian-friendly infrastructure and adopting the
“15-minute city” concept.

Future digitalization and data collection development will ensure Ukraine’s transportation
sector remains competitive and sustainable. Expanding Intelligent Transport Systems (ITS) and
accelerating the rollout of high-bandwidth digital technologies, such as 5G and secure data-shar-
ing platforms, will enhance efficiency in urban mobility and freight transport. A centralized national
transport data hub will be essential for integrating real-time datasets, improving emissions track-
ing, congestion management, and modal shift analysis in alignment with European Green Deal
(EGD) targets. Strengthening open data policies will facilitate research and innovation, while digital
solutions like SmartTicket and e-Cargo will optimize logistics. Additionally, investing in scalable
and resilient digital infrastructure will support wartime continuity and post-war recovery, ensuring
Ukraine's transport networks can rapidly adapt and expand to meet future demands.

To support effective implementation of sustainable mobility and green transition initiatives,
administrative reforms are needed to resolve current regulatory contradictions between
State Construction Standards and traffic management policies, and enable the integration of
spatial and transport planning. Addressing overlapping responsibilities, weak interagency coor-
dination, and enforcement gaps is crucial, alongside tackling corruption and personnel shortages.

Building professional capacity through higher and vocational education and retraining pro-
grams is essential for advancing Ukraine’s green transition. Expanding expertise in digital gov-
ernance, data management, and intelligent transport systems (ITS) will address workforce shortag-
es and modernize reforms aligned with European Green Deal (EGD) goals.
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1.6 Sustainable agriculture

Status and trends

Ukraine is widely considered to have excellent conditions for agriculture, including around a
third of the world’s most fertile land. Almost 70% of our territory is agricultural land, and almost
57% is arable land (2021). In some communities, the percentage of arable land can exceed almost
80%. Ukraine ranked third in the percentage of arable land (World Bank, 2021). Wheat, maize, and
sunflower dominate the country’s agricultural production, intended primarily for export.
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Figure 9. Comparison Of Ukrainian and EU Production of Selected Agricultural Products. Source:
European Parliament Briefing “Ukrainian agriculture From Russian invasion to EU integration”, Eu-
ropean Union, 2024'">

Compared to the EU, where smaller family-owned farms dominate, the structure of farms
in Ukraine differs. Most land is concentrated in medium (500 to 5000 ha; 60% of land) and large
agricultural enterprises (over 5000 ha; 25 of land)'®. Agricultural enterprises play a prominent role
in land use and agricultural production, especially crops intended for export. At the same time,
smallholder farm households that correspond in size to a typical farm in the EU play a key role in
the internal market, supplying a significant portion of various types of products: milk - 78%, beef
and veal - 74%, pork - 35%, chicken - 17%, vegetables - 89%, and potatoes - 99%'". In the structure
of agricultural production, there is a gradual downward trend in the production of agricultural
products by these households. However, it is worth noting that in general terms, farm households
are not much behind agricultural enterprises, producing a more diverse range of products'®.

5 Antonio Albaladejo Roman (2024) Ukrainian agriculture: From Russian invasion to EU integration. European Parliament Briefing

"¢ Grouping of entities by the area of agricultural land owned and used in 2024

"7 Agriculture of Ukraine, 2021 Statistical collection. Kyiv: State Statistics Service of Ukraine
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Approximately 1% of the land area of Ukraine is under organic production and predominantly
focused on corn, soybeans, wheat and berries for the export market (Figure 9). Over 220 organic
agricultural operators were certified as of July 2024.

Organic Productionin Ukraine
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Figure 9. Organic production in Ukraine. Source: Organicinfo

The agri-food sector in Ukraine has faced substantial losses due to the war, with damages
to the agricultural sector up to USD 80 billion, according to the most recent estimates (KSE
2024). The destruction of agricultural machinery represents the most considerable portion of di-
rect losses - about 181 thousand units of agricultural machinery and equipment were partially or
completely damaged due to the invasion. According to the Fourth Rapid Damage and Needs As-
sessment (RDNA4), total damage in the agriculture sector amounts to US$11.2 billion, while losses
amount to US$72.7 billion. The damage includes the partial or complete destruction of storage
facilities, fisheries and aquaculture, perennial crops, and the forced slaughter of livestock. It also
encompasses the destruction and theft of machinery and equipment and the theft of inputs and
outputs. Machinery and equipment damage accounts for the largest share of total damage (58
percent), followed by damaged storage facilities (17 percent) and stolen inputs and outputs (17
percent)"”.
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Ukraine Thematic and Sectoral Analysis

Ukraine’s food security faces serious consequences from the ongoing conflict, significantly
affecting local and global food production. Key challenges include the severe disruption of agri-
cultural operations, loss of crucial land to explosives and pollution, damage to infrastructure, and
restricted export access. Agricultural regions in Ukraine, which have historically been major grain
producers, have experienced a decline in output because of the abovementioned challenges. An
estimated 7.3 million Ukrainians (20% of the population excluding those in the Russian-occupied
areas) face moderate or severe food insecurity'®.

According to the RDNA4, agricultural production remains significantly below pre-invasion
levels'?'. Despite these challenges, agriculture remains a key sector for Ukraine’s economy and
global competitiveness, particularly in the production and export of sunflower oil, sunflower meal,
rapeseed, corn, barley, and rye.

Organic Productionin Ukraine
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Figure 10. Damages Incurred by the Agricultural Sector by Industry.
Source: Kyiv School of Economics, 2023

120 Ukraine Food Security & Livelihoods Cluster. People in Need 2024
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Ukraine Thematic and Sectoral Analysis

Before the beginning of the war, there were positive economic trends in Ukraine’s agricultur-
al sector. Between 1995 and 2017, the overall level of real added value increased by 54%, and the
crop production index improved by 125%. However, in general, Ukraine is developing slower than
other countries in the region in the agricultural sector. During the same period, the production in-
dex in animal husbandry decreased by 26%. The reason for this decline is the lack of a systematic
policy for the development of animal husbandry and the lack of incentives for modernization. As a
result, the profitability of the industry is low, due to which it has lost its investment attractiveness
(for example, the level of profitability of cattle meat production is -27%) (NES 2030, 2020). Since the
beginning of the full-scale invasion, livestock has declined even further in specific sectors. However,
it should be kept in mind that this data is generalized across the country so that other trends may
be observed at the level of each region. In addition, the problem of animal by-product manage-
ment and the lack of proper infrastructure remain urgent issues for Ukraine, especially given the
war risks.

The sustainable transition of agriculture remains on the agenda, although development in
this direction has been slow. Nevertheless, agriculture is one of the sectors which highly depends
on soil quality and environmental conditions in general. According to the State Statistics Services,
the use of pesticides increased before the full-scale invasion, but after 2022, the amount decreased.
Concerning the use of nitrogen fertilizers, the situation is relatively the same (Table 7). In 2021, there
was the maximum amount of nitrogen fertiliser used. Additionally, before the full-scale invasion,
there ware estimated annual losses due to unbalanced losses of humus and nutrients - UAH 23-
28 billion (~ EUR 1 billion at the rate of 2022)'>2- Despite this, the negative impact of pesticide use,
particularly for bees, is often recorded in Ukraine. There are also problems with improper manure
storage and illegal ploughing near water bodies, nature protection areas, pastures, slopes etc'®.

Table 7. Use of pesticides and nitrogen fertilizers. Source: Ukrstat
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Total use of
pesticides (t)

Use of nitrogen
fertilizers (1000 t N)
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The agriculture and food production sectors have not been at the centre of the Ukrainian
climate policy, but the government of Ukraine acknowledges its importance in the future im-
plementation of the Nationally Determined Contribution (NDC) to the Paris Climate Agree-
ment. The latest GHG emissions reporting suggests that in 2021 agriculture accounted for 14% of
Ukraine's total emissions (79.92% from agricultural soils, 14.99% from enteric fermentation). Ni-
trous oxide (N20) is the largest source of emissions (78% of total GHG emissions from agriculture),
followed by methane (21%). A recent review indicates a 49% reduction in agricultural emissions by
2018 compared to 1990, reaching 44.2 MtCO2eq, yet sectoral emissions increased by 10% from
2015 (Figure 11). The updated version of the NDC presented in 2021 did not include any specific
targets for the agriculture sector (UNFCCC, 2021), although the modelling exercises done prior to
its adoption, did include the assessment of several circular economy technologies in the forecast
production (EBRD, 2021). Due to extreme weather events caused by climate change, the issue of
adaptation to climate change is becoming increasingly crucial for farmers in Ukraine.

GHG emissions in the agriculture sector, Mt CO2-eq
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Figure 11. Greenhouse Gas (GHG) Emissions in Ukraine in the Agriculture Sector 1990-2022. Source:
Ukraine’s Greenhouse Gas Inventory 1990-2021, 2023
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The current climate goals for 2030 aim for 44.5 MtCO2eq in sectoral emissions by 2030, requir-
ing approximately EUR 2.3 billion in investment. To achieve that, Ukraine has started designing
and implementing a number of policies, including minimized tillage, stubble burning bans, and
support for other sustainable practices.

If the current trends of climate change persist in the next 20 years, the danger of the actual
loss of not only the steppe zone but also more than half of Ukraine’s arable land for inten-
sive agriculture will become real. The changes are already noticeable, with the average annual
temperature being 1-2 degrees above the norm every year we observe. In 2024, agriculture yields
were negatively affected by adverse weather conditions and droughts in certain regions. The risks
to agriculture from climate change are growing every year. According to the Climate Change View-
er, the temperature has increased by 1.6 to 2 degrees in all regions of Ukraine. The same situation
is observed with a decrease in precipitation. Fluctuations in maximum temperatures during the
growing season may require completely changing farming practices to more sustainable and cli-
mate-friendly ones, which will require additional investments. However, the adapted farm would
become more resilient to extreme weather events in the long-term period.

In 2022, the Order of the Cabinet of Ministers of Ukraine “On Approval of the Concept of the
National Target Program for Land Use and Protection” has been adopted'?. This is the impor-
tant document, in which it has been identified that excessive expansion of the arable land area at
the expense of sloped land plots led to a violation of the ecologically balanced ratio of land use
(arable land, natural fodder lands, forests, and water bodies), which negatively affected the stabil-
ity of agricultural landscapes and caused significant human-made damage to the ecosphere. Par-
ticularly concerning is the progressive degradation and decline in soil fertility. Annual losses from
the main types of soil degradation amounted to about 40-50 billion UAH; due to unbalanced losses
of nutrients - 23-28 billion UAH; from shortage of products and soil losses due to erosion - 17-22
billion UAH. Additionally, this document highlighted that the key forecast indicator for solving this
problem is the reduction of the level of arable land to 44 % by removing degraded, unproductive,
and polluted territories.

In 2024, the National Energy and Climate Plan was adopted'?. While the main measures relate
to energy, a few of them have been identified for agriculture, in particular:

PM_D_WAM_05 Promote the use of information and electronic communication technologies
in crop production

PM_D_WAM_04 Promotion of organic crop production

PM_D_WAM_07 National target programme for land use and protection

108


https://zakon.rada.gov.ua/laws/show/70-2022-%D1%80#Text
https://me.gov.ua/Documents/List?lang=uk-UA&id=76f559ff-4fc5-4441-b73a-1ff1a5b781cf&tag=NatsionalniiPlanZEnergetikiTaKlimatuNaPeriodDo2030-Roku

In the strategic documents related to the agriculture and food sectors before 2022, the at-
traction of investments, productivity improvement, and workplace creation was more often
prioritised than sustainable development. But in the context of the accelerated EU accession
process and the integration of the “build back better” principle, sustainability and green transition
became integral and cross-cutting parts of economic recovery, including agriculture (e.g. Ukraine
Plan and Ukraine Facility).

In November 2024, Ukraine adopted the Strategy for the development of agriculture and
rural areas until 2030. There is a separate strategic goal #5 “Climate-smart agriculture: mitigating
and adapting to climate change”. Under this goal indicated two objectives:

Promoting climate change mitigation and adaptation. This task involves such directions as
(1) water for irrigation, (2) climate-smart agriculture, (3) organic production, (4) circular bio-
economy, (5) bioenergy, (6) waste prevention.

Preventing biodiversity loss, improving ecosystem services, and conserving habitats and
landscapes. This task involves such directions as (1) biodiversity; (2) simplified seed registra-
tion; (3) legislation on genetically modified organisms; (4) registration and use of fertilisers;
(5) plant protection products.

In addition, land protection and other environmental issues are also addressed in other parts of
the Strategy. For example, in strategic goal #4 Efficient use of land, demining, and land reform,
where is the task “Promoting sustainable development and efficient use of soil, air, and water, in
particular by reducing dependence on chemicals”.

As for the Strategy’s content, there is currently no systematic understanding of how to en-
sure the sustainable development of the agricultural sector, which will reduce pollution and
emissions and increase adaptation to climate change. For example, one of the priority tasks
for climate-smart agriculture is the water for irrigation. However, for the implementation of this
plan, comprehensive studies will be needed to assess whether there will be sufficient water for ex-
isting and new irrigation systems, considering drinking water needs and other water use, climate
change, etc. Therefore, it is important to consider that Ukraine ranks 17th in water availability
among 20 European countries (The World Bank Group,2020). Additionally, due to climate change,
the forecasts indicate a 25-50% reduction in water flow in major rivers'®. In Ukraine, there is a
significant focus on irrigation reform and development as a solution for climate adaptation. But
irrigation can be a part of the solution but not a core. A comprehensive strategy for mitigating and
adapting agriculture to climate change, including shifting farming practices to be more sustainable
and less harmful to the environment, is needed.
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Additionally, in January 2025, the Concept of the State Target Economic Programme for Live-
stock Development for the period up to 2033 was adopted. The goal of the Concept is to create
conditions for the economic development of the livestock and the agricultural sector, stimulate
competitive sustainable production of livestock products to meet the needs of the domestic mar-
ket, and increase exports. One of the expected results of the Programme is to ensure the progres-
sive development of the livestock sector and the food sovereignty of the state in compliance with
environmental requirements and sustainable development of rural areas. The sustainable compo-
nent is a cross-cutting issue, but there is a lack of a comprehensive understanding of how this can
be achieved. Thus, concrete steps are still needed to meet environmental requirements™’.

The government has put limited efforts into the promotion of healthy lifestyle and provision
of dietary advice over the last years. The government adopted the strategy for reforming the
school food system for the period until 2027 which aims to both increase the availability of school
diners and improve the nutritional quality of the food that children eat. However, when it comes to
improvement of consumption and promotion of healthy diets among other vulnerable groups, as
well as the general public, no substantial progress has been achieved.

Many institutions related to the implementation of EGD have the mandate of power to intro-
duce new regulations and install the foundations of a sustainable agriculture and food strat-
egy. They have a good level of inter-institutional cooperation, which helps minimise the impact of
insufficient use of the financial or human capacity of some of the institutions. Lack of financial and
human resources is the major constraint in the implementation of a range of EU agricultural and
food related strategies from the institutional standpoint.

There is no concrete separation of responsibilities among the governmental institutions
when coordinating the green transition in the agricultural and food sectors. Most Ukraine's
obligations are fulfilled through the cooperation of several governmental institutions. However,
some institutions are involved in many tasks related to the green transition, and the mandate of
power of some institutions exceeds that of others. For instance, the Ministry of Economy is involved
in most activities related to the green transition. While it does not always act as the main require-
ment, some entities lack strategic planning to execute their responsibilities under the green tran-
sition, which can slow the achievement of the policy’s goals. For instance, the Ministry of Environ-
mental Protection and Natural Resources has the largest mandate of power in terms of the green
transition, but the Ministry has not updated its strategy since its creation in 2020.

Since the beginning of the full-scale invasion, the issue of the capacity of the responsible
authorities to implement reforms has also become more acute. Good examples of support
for sustainable reforms in Ukraine are the creation of the Climate Office to support the Ministry of
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Environment and the Green Transition Office to support the Ministry of Economy. Unfortunately,
there is no separate body or department within the Ministry of Agrarian Policy to support sustaina-
ble reforms for the agricultural sector, although there is certainly international technical assistance
that supports movement in this direction.

Other areas that require improvement are strategic planning, capacity building, implement-
ing, monitoring, and reporting. Most strategic planning is conducted by the largest institutions,
while some of the institutions do not form strategic plans regarding EGD. As for the capacity build-
ing, none of the analysed institutions are planning any expansion of their existing capacities, main-
ly due to the war and budget constraints. Monitoring and reporting are conducted by all the ana-
lysed institutions but require improvement.

There are many areas that require additional attention to achieve a successful green transi-
tion in the agricultural sector, particularly from the government. The absence of regulations
also slows down research and development in this field as the companies are not obliged to con-
trol the use of pesticides. Another popular area of research that receives much attention abroad is
alternative sources of protein. Currently, there is no information about the past or ongoing efforts
to popularise alternative sources of protein in Ukraine. Meat remains the primary source of pro-
tein for Ukrainians, however, over the last years, the consumption of meat per capita has slightly
reduced due to the cost, with most animal proteins consumed coming from poultry. The slow in-
crease in the popularity of vegetarian diets is expected to eventually increase the availability of
alternative protein sources.

Ukraine lacks national-level investment funds and financial capacity specifically targeting
sustainable agriculture and fisheries. This limits the mobilization of private capital and the pri-
vate sector’s involvement in financing the transition to sustainable agriculture and fisheries. Com-
pared to EU agriculture financing (predominantly via CAP) Ukraine provides limited funding to the
agriculture and fisheries sector. Between 2019 and 2021, the agricultural sector received around
€600 millions of public money, a sum that could rise to over €10 billion in the event of accession.

As a result of the war, the funding of the green transition in the agricultural sector has as-
sumed a lower priority. Even financing from other sources, such as foreign governments and
international organisations, was redirected towards the support of entrepreneurs and rebuilding
of damaged/destroyed infrastructure. Funding for sustainable agriculture and food production is
unlikely to expand in the near future, as most of the post-war funding is expected to focus on re-
building the country. At its current level, financial capacity is not sufficient for the transition of the
sector. More efforts are needed to facilitate a just transition within the agri-food sector in Ukraine.

Since February 2022, there have been significant private investments into the agricultural
sector by international financial institutions (IFIs) like EBRD, IFC, and the World Bank Group
in general. Typical projects supported in Ukraine by the IFIs before the full-scale war included
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predominantly a handful of the largest, often export oriented, companies’?. Nevertheless, the IFIs
in 2022 also began to provide loans to the intermediary banks in Ukraine aimed at agricultural mi-
cro-, small and medium-sized enterprises, including supporting sustainability efforts led by small-
holders. Similarly, in 2023 the World Bank group-initiated Ukraine Agriculture Recovery Inclusive
Support Emergency (ARISE) Project’® aiming to reach over 90,000 farmers by facilitating access
to affordable loans and grants for agricultural production. This support is supposed to reach the
farmers as loans via the state programme affordable credits “5-7-9” and as grants via the state
agrarian registry system. Despite the appearance of these new sources of financial support, the
challenge of reaching the smallholders remains and there is a need to improve transparency and
accessibility of finances via intermediary actors.

In 2022, the Fund for Partial Guarantee of Loans in Agriculture was created. The aim of this
Fund is to provide support to micro-business entities, small and medium-sized business entities
(up to 500 ha) operating in agriculture by partially guaranteeing the fulfilment of obligations of
such entities under loan agreements™®. Even though Ukraine has a functioning state guarantee
programme, it is mainly provided to medium and large agricultural producers with a land bank of
more than 500 hectares. Thus, the creation of this Fund is crucial to support small farmers. Accord-
ing to KSE estimates, in 2022, there were 23.1 thousand producers with a land bank of up to 500 ha
(17.7 thousand agricultural producers can potentially become Fund’s clients)™'. There is potential
to facilitate a sustainable transition of micro and small farmers within this Fund.

Small and medium sized farms need more targeted financial support to enable their growth
and transition towards more sustainable business models and practices. At the moment, there
is limited access to public and private sector finance for small and medium sized farms. Financial
support and capacity need to be targeted at diversification activities, for example, opportunities to
bring in income, via the support of on-farm renewable technologies (e.g., solar, biogas, agroforest-
ry etc). Further financial support is required on infrastructure (e.g., climate-smart irrigation, cold
transport infrastructure, and storage facilities), which will both improve productivity and ensure
that produce gets delivered to markets in a timely and efficient manner. Financial provision for the
delivery of knowledge, skills, and agricultural extension services will also be needed, particularly
given the need to support farmers transition towards more climate and nature friendly forms of
agriculture (e.g., organic and agroecological practices).

In 2020, legislation was amended to provide state support for organic agricultural producers.
However, due to the full-scale invasion, support opportunities have been reduced®?. In 2022, the
Organic Initiative launched the grant programme “Organic Sector Support in Ukraine” to respond
to Russia’s full-scale invasion and support organic producers. More than 115 organic market oper-
ators in Ukraine have been supported'*.
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At the beginning of the Russian invasion, the government had launched a support pro-
gramme for the maintenance of cattle (from 3 to 100 cows) and announced their renewal and
extension in early 2024. However, the government still does not allocate any subsidies to produc-
ers of alternative protein sources to meat. On the other hand, existing donor funding programmes
usually have a smaller scale and provide funding for solving a specific problem within the industry.

As regards waste management, reduction of agricultural waste and food loss, promotion
of sustainable lifestyle and healthy diets, the amount of financial support from the govern-
ment and other stakeholders is very limited. The inappropriate infrastructure for managing
animal by-products also remains a problem. Accordingly, within the framework of the Concept of
the State Targeted Economic Programme for Livestock Development for the period up to 2033, the
expected result is to create conditions for the construction of facilities for the processing of animal
by-products, where residues collected from slaughterhouses, carcasses or parts of them, dead ani-
mals are utilised, which will improve the sanitary condition in communities and ensure the solution
of problems with animal by-products’*.

Sustainable fisheries are currently in the early stage of development in Ukraine. As of 2023,
no fisheries in Ukraine are certified by international organisations, such as the Marine Stewardship
Council or Aquaculture Stewardship Council. In addition, national certification is also not wide-
spread, especially among small fisheries. Due to the weak development of sustainable fishing in
Ukraine, many fishers are unaware of its benefits and possibilities for producers. The introduction
of new funding opportunities aimed at creating sustainable fisheries can stimulate the develop-
ment of this field in Ukraine. However, it is worth mentioning that recent changes like e-Ryba are
addressing fair access to water resources as the first step in fostering the sectors’ development.

The “eRobota” project provides grants to Ukrainians for starting a business in various industries
(including agriculture, processing, food production, manufacturing and retail), developing
entrepreneurship and training. The program is aimed at boosting entrepreneurship and
stimulating the creation of jobs. The project includes 6 grant programs, in particular, Ukrainians
will be able to receive:

micro-grants for creating their own businesses;

grants for the development of a processing enterprise;

state funding for planting a garden;

funds for the development of greenhouse farming;

a grant for the implementation of a startup, including in the field of IT;

funds for training in IT specialties.
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Within the grant for processing enterprises, the government provides compensation to the
business owners based on their own contribution to business development (costs of starting
a business). The size of the grant voucher depends on the number of jobs created and the
economic entity’s own contribution to the eRobota project. As a part of the grant programme,
the government recently allocated 2 min USD for the development of processing businesses
in the Lviv region. As for the greenhouse farming grant, the government co-finances the
establishment of a garden together with an entrepreneur (70% funded by the government,
30% - by the owner). Within the program, farmers can receive from 140,000 to 400,000 UAH
per 1 hectare of gardens, but for this, it is necessary to own or lease land with an area of 1 to
25 hectares for 7 years. The government plans to support the creation of 10,000 hectares of
gardens.

Due to the significant interest of the government and international experts in the Ukrainian
agricultural sector, there are several funding opportunities for new enterprises and existing
businesses of different sizes. Among the most active donors for the funding programs within the
agricultural sector are the Ukrainian government, the European Commission, The United States
Agency for International Development (USAID), FAO, and the World Bank.
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Before the full-scale invasion by Russia, there was a visible expansion of green infrastruc-
ture in the agricultural sector. This was mainly driven by an increased demand for organic
production and an increasing uptake of renewable energy sources and waste reduction. In
2021, 9,780 tons of domestically produced organic products worth about UAH 900 million were
sold in Ukraine, and big grain producers like Kernel and MHP started renewable energy production.
However, Ukraine needs significant investments into green infrastructure for small and medium
farmers to restore/replace capacities lost due to the war and expand them. A significant part of
the existing workforce (both unskilled and skilled workers) will need to be retrained to obtain both
skills required to support the green transition of the sector. Despite the existence of an extensive
network of educational institutions with agricultural specialisation and multiple educational pro-
grams for agrifood and climate-related specialties, many of them need to be updated to provide
knowledge and skills relevant to the labour market.

The sector is also characterised by differences in the capacity of smaller and larger compa-
nies to implement green policies. While large companies have more opportunities to invest in
sustainability initiatives, many smaller agricultural producers are often in survival mode and do
not prioritise sustainable development, particularly during wartime. However, due to the climate
crises, they also understand the need to adapt to climate change, but they definitely have a smaller
capacity and thus need more support.

The awareness regarding sustainable agriculture of the small farmers, agriculture advisory
services, and population, as well as developing green skills in the workforce, also require
considerable improvement. Many workers within the agriculture sector do not have sufficient
knowledge and hard skills to support the sustainable development of the agri-food sector. At the
same time, the educational programs that prepare specialists for SDG-related professions are of-
ten outdated and provide mostly general information to the students. This effort will also need to
focus on increasing the engagement of the groups of stakeholders currently not supporting the
greening of the sector, particularly the private sector.

There has been a positive development in the educational sector. For 5 years (since the
2019/2020 academic year) the number of students who studied agriculture in higher educa-
tion institutions increased by 36%. In the 2023/2024 academic year, the total number of students
who studied agriculture or related areas reached 93,500 (Figure 12). The growth in popularity can
be explained by the increase in government funding of these specialisations and thus, a larger
number of free (paid from the state budget) vacant places. However, the question remains to what
extent the issues of sustainable development of the agricultural sector are included in the educa-
tion of these professions, including nature-based solutions, biodiversity protection, climate change
mitigation and adaptation within agriculture and food production.
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Figure 12. Number Of Students in the Higher Education Institutions With EGD-related
Specialisations

One of the largest online educational platforms in Ukraine “Prometheus” launched a pro-
gramme “Eco practices for agriculture and communities” aimed at the development of ecolog-
ical practices in agriculture. The program is available to representatives of United Territorial
communities, local self-government bodies, agricultural advisory services, agricultural pro-
ducers, and students of agricultural specialties.

In recent years, there has been an increase in the number of initiatives to promote more sus-
tainable and environmentally friendly business practices. However, it is important to scale up
to reach more farmers. In particular, we can highlight:

Code of Good Agricultural Practices - Ecodia

PU Organic Ukraine | Organic Knowledge Platform
Education, lectures | Green Agro Solutions
Nature-based solutions - WWF Ukraine Platform

AgriAcademy - A unique educational platform of the Ukrainian agribusiness communi-
ty offers up-to-date agricultural knowledge in free online courses from the best teach-
ers in the world and Ukraine
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According to the national professional standards, all higher education institutions should
include environmental topics to the curricula of students of agricultural specialisations, this
is however still limited. For the majority of specialisations, the standards only require educational
institutions to include general information about climate change, the impact of agriculture on envi-
ronment and green transition. Only some of the specialisations, such as agronomy and agricultural
engineering require graduates to have hard skills related to the green transition. The Educational
programmes in universities and other institutions need to be updated in the future to include the
most recent information about the green transition and sustainable development of agriculture
and equip future professionals with relevant skills to support it.

Apart from the preparation of new specialists, it is also important to provide re-qualifica-
tion and training for people already employed in the sector. In addition to providing general
knowledge about the green transition and training of best green agricultural practices, it is also
important to provide digital education as many workers are older people who may lack the knowl-
edge of digital technologies. The digitalisation of agriculture plays an increasingly important role
in achieving the sustainability of food systems. There are several key areas where digitalisation
could positively contribute to the increased sustainability of the sector, such as sustainable farming
and precision agriculture, digital traceability, data-driven decision-making, e-commerce and online
platforms, food safety monitoring, digital innovation hugs for agriculture as well as ICT infrastruc-
ture for rural areas.

Supporting an agricultural just transition in Ukraine involves promoting resilience, environ-
mental sustainability, and economic recovery within the agricultural sector. This requires a
coordinated approach between the Ukrainian government, international donors, and humanitari-
an agencies, combined with targeted investments in infrastructure, sustainable low carbon practic-
es, and support for more localised food systems. Supporting farmers with access to technical and
financial support packages to transition to more sustainable practices (e.g. crop diversification, soil
health management, and organic fertilizers) could help reduce the sector’s environmental foot-
print while improving resilience to future climate and economic shocks. Targeted financial support
through grants, low-interest loans, and subsidies for climate friendly technologies can all help.
Engaging producers and local communities in policymaking can ensure that the specific needs of
different agricultural areas are addressed. Policies prioritizing rural livelihoods, such as social safe-
ty nets, fair wages, and secure land tenure for small-scale farmers, are crucial elements of a just
transition.
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The government gradually finished harmonizing the Ukrainian legal framework within the
requirements of the Association Agreement, and the progress in agriculture and food pro-
duction was estimated at the level of 69% as of November 2023. While the key regulatory areas
related to the green transition of the agriculture and food sectors are covered by the respective
regulations in Ukraine, only some of them are harmonised with the European legal framework and
contribute to the achievement of sustainable development goals. Topics such as the use of pesti-
cides and antimicrobials, animal welfare, and plant health have received significant requlatory at-
tention over the last few years, while other issues, such as food waste, seed security and diversity,
and sustainable fish and seafood production, have not seen substantial requlatory attention and
require additional legislative effort. According to the EU Commission’s report on the EU enlarge-
ment policy of Ukraine in 2024, Ukraine remains at an early stage of preparation in agriculture and
rural development. Some progress was made in further aligning legislation with the EU acquis,
including legislation on quality policy and organic farming.

There are four key regulatory documents covering agriculture and fisheries, each of which
is at least partially implemented in the Ukrainian legislature framework. In implementing
these documents, the Ukrainian government focuses on the economic and technological aspects
of the sector’s development and the development of a specific legislative environment for organic
production in the country. Although currently, environmental aspects have a lower priority - the
transposition of EU norms in this regard is still in its early stages - the Ministry of Agrarian Policy
of Ukraine outlines at least 17 key legislative documents, which outline the framework for organic
production. Some of the documents, such as a law “On the basic principles and requirements for
organic production, circulation and labelling of organic products”, outline the general principles of
the state’s policy but need the adoption of additional regulations to facilitate the green transition.
In addition, the government has also adopted regulations regarding the exchange of information
with EU counterparts.

Water quality regulation contains two strategic EU directives, which are not transposed into
the Ukrainian legislative framework. Currently, there is a delay in identifying the nitrate vulnera-
ble zones due to insufficient water monitoring data and a lack of capacities for responsible bodies.
For example, after the full-scale invasion, the groundwater monitoring by the State Service of Ge-
ology and Mineral Resources of Ukraine was stopped because of the lack of funding. Monitoring
diffuse pollution sources is a much more complex and comprehensive process than point source
pollution. Additionally, one of the basic problems is the cross-cutting nature of the Nitrate Directive
implementation and the lack of proactivity by the responsible authorities in addressing problem-
atic issues.

Fertiliser use is covered by three key EU regulatory documents, which are mostly partially
transposed within the Ukrainian legislation framework. Regarding the issues with the existing
partial transposition, there are no regulations to control community action to achieve the sustain-
able use of pesticides.
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Animal welfare is regulated by three EU directives and one regulation, which are mostly
transposed into Ukrainian legislation. The only EU regulation not fully transposed within the
Ukrainian regulatory documents, is the Veterinary Medicinal Products Regulation. Regarding the
remaining directives, Ukraine currently lags in terms of the adoption of regulations required by the
Association Agreement, although some of their provisions are already included in existing Ukraini-
an laws. On a regional level, some state administrations have adopted plans.

Food waste is regulated by two interconnected EU directives on waste management, which
have been partially implemented into the Ukrainian legislation, with the adoption of new
law on waste management in 2023. The government is expected to create a separate body re-
sponsible for the waste-related issues. Furthermore, some bylaws (e.g. regarding specific types of
waste, development of waste registers, etc.) which should be implemented subject to the Associa-
tion Agreement have not been adopted yet.

One cross-cutting issue between environmental protection and agriculture is the implemen-
tation of the Council Directive of 12 December 1991 concerning protecting waters against
pollution caused by nitrates from agricultural sources (91/676/EEC). Its implementation began
in 2017, but as of 2024, it has not progressed much. Currently, there is a delay in identifying the
nitrate vulnerable zones due to insufficient water monitoring data, which also confirms that the
water and environmental policy in general is much weaker than the agricultural policy. The Code of
Good Agricultural Practices has been adopted, but no work has been done to disseminate informa-
tion to agricultural advisers and farmers, therefore it is not working. The Nitrates Directive is one
of the key laws protecting waters against agricultural pressures, and it forms an integral part of
the overarching Water Framework Directive. Moreover, its provisions could be a base for a further
sustainable transition of the agriculture system in Ukraine.

Strategic planning for the achievement of sustainable development goals needs to be im-
proved. There is currently no overarching view of how the agricultural and food sectors will go
through with the green transition and how this will impact the sector. These plans are necessary
not only in terms of EU accession and alignment with policies there but also to ensure the achieve-
ment of Ukraine’s sustainable goals and the competitiveness of its agricultural and food sectors.

It is important to develop strategic dialogue between the public and private sector actors re-
lated to the green transition of the agricultural sector. The discussions between the ministries
need to better reflect the fact that the green transition is not only an environmental topic, but an
overall modernization and competitiveness effort. The same approach needs to be taken with oth-
er stakeholders and dialogue between public, private and NGO actors better framed.

Dedicated support to small and medium sized farmers to help with the transition to the EU
will be crucial in reviving the rural economy after the war and make a major contribution
to the decarbonisation of Ukrainian agriculture and prevention of environmental pollution.
In the short to medium term, priority needs to be given to providing policy, financial, and techni-
cal support, focussed on the transition to climate and nature friendly farming practices (includ-

119



ing organic) and technologies. Priorities include irrigation technologies (including drip irrigation),
addressing post- harvest food waste and loss, the control of pesticides and other agrochemicals
(adoption of draft law No 3091), farm diversification (including on farm renewable technologies)
and the expansion of integrated farmer extension services. Measures like precision farming, in-
creasing landscape features in farmed area, biogas production, reducing fertilizer (especially based
on fossil fuels), and pesticide use need to be integrated into future plans.

Agriculture has a very important effect on land use, therefore any green transition plans in
this sector need to take this into account. Moving towards green transition goals in Ukraine will
require land for new infrastructure development, especially in the energy sector, and an increase in
protected land and sea areas to support biodiversity. Considering the effect of the war and many
areas being polluted and mined because of it, strategic planning around land use to support the
development of sustainable agriculture is important.

Agriculture needs to ensure long term food security and healthy and sustainable diets. There
is a need to ensure agriculture focusses on healthy and nutritious affordable foods (with specific
opportunities to build capacity within the horticulture sector and alternative sources of protein) to
ensure production is resilient to any future climatic threats and can meet the nutritional needs of
the population whilst ensuring long term food security. This will also reduce the long-term health
burdens of overweight and obesity, reducing long term pressures on health services.

There are opportunities for on-farm renewable energy technologies, particularly biogas and
solar. Ukraine’s agricultural sector generates a significant amount of organic waste, including crop
residues and livestock manure, which can be converted into energy through biomass and biogas
technologies. These systems can produce both heat and electricity while generating organic fer-
tilizers as a byproduct and, therefore, have significant potential to reduce climate emissions. For
example, small-scale biogas plants on dairy farms could convert manure into renewable energy,
providing a clean energy source and reducing dependency on chemical fertilizers. On-farm solar
power also offers significant potential and can be used to run water pumps for irrigation, power
greenhouses, and support other agricultural equipment, making it particularly valuable in Ukraine,
where irrigation systems are essential. On-farm renewable technologies would require technical
training and financial incentives for farmers.

To ensure an effective green transition, financing must be significantly expanded and tar-
geted specifically toward sustainability goals. Funds allocated for rebuilding the country should
prioritize the development of sustainable agriculture and food systems This will require a focus
on diversifying state based financial support (introduction of subsidies and tax exemptions that
promote sustainable practices) and looking for new sources of funding to support the sustainable
development of agriculture. Just transition needs must also be analysed and support must be pro-
vided to smaller farms and people employed in the sector.

To ensure the required workforce and increase sectoral capacity for the transition, there
must be a modernization effort in existing educational programmes. There has been positive
development in this area as more students are studying in agriculture related programmes howev-
er the contents of these programmes need to be improved from a general sustainability perspec-
tive. In addition, reskilling of existing employees in the sector must also be prioritised as change
will otherwise take too much time.
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Ukraine’s size and specific geographical location at the crossroads of different ecoregions
and its diverse climate and landscape account for circa 27,000 flora and about 45,000 fauna
species. The forest areas are 15.9% of the country, and freshwater ecosystems about 4%. A large
part of the country belongs to the Steppic Biogeographic Region (~40%) but only a small portion
of the steppe remained unaffected by land conversion. Agricultural areas cover approximately
70%, out of which the size of arable lands is 54%3> with an increasing trend mainly due to the
conversion of pastures and hayfields (Skorobogatov& Burkovskyi, 2023). Additional pressures
on nature arise from the energy production industry, commercialisation of forestry and fishery,
infrastructure development, pollution, and consequences of climate change. These factors are
causing loss of biodiversity through fragmentation and ecological transformation of natural areas,
especially steppe grasslands and rivers, and the spread of invasive alien species. Negative trends
in biodiversity are reflected in the increase in the number of species listed in the Red Data Book of
Ukraine and the number of invasive alien species, as well as in the decrease in stocks of commercial
species of fish and game animals.

Ukraine has made significant achievements in biodiversity conservation over the past 30
years. The Nature Reserve Fund (a national system of protected areas) has been tripled since
1991, and the Emerald Network (an ecological network made up of Areas of Special Conservation
Interest under the Bern Convention) has been developed. Internationally recognised areas cover
circa 11,4% of the country and include 377 Emerald Network sites, 50 Ramsar sites, 8 UNESCO
biosphere reserves, and the UNESCO World Heritage Site “Beech forests and ancient forests of the
Carpathians and other regions of Europe”. To bridge the gap in the protected area network and
ensure the connectivity of key protected and other natural areas, Ukrainian authorities established
the Ecological Network (EcoNet), which aims to cover approximately 38% of the country’s total
territory, including forests, freshwater ecosystems, pastures, and hayfields. The number of
protected species listed in the Red Data Book of Ukraine, updated in 2021, is 687 fauna and 858 flora
species. The importance of the biodiversity conservation sector is increasing in the socio-economic
sphere. Protected areas play an important role in raising public awareness and eco-education,
promoting environmental protection and folk traditions, and developing tourist infrastructure in
the regions. Increasing numbers of visitors come to enjoy protected areas and for their physical
and psychological well-being.

135 KMY (2017). Jesiki NMTaHHA YAOCKOHANeHHs ynpaBfiHHS B cdepi BUKOPUCTAaHHSA Ta OXOPOHY 3eMenb CiflbCbKOroCnoaapcbkoro
NpU3HaYeHHs AepXXKaBHOI BNACHOCTI Ta po3nopsaaxeHHa HUMK (MoctaHoBa KabiHeTy MiHicTpiB YkpaiHu Big, 7 yepBHsA 2017 p. Ne 413).

121



However, the biodiversity sector faces substantial challenges, reflecting the lack of
appropriate conservation goals in legislation and, at times, management effectiveness.
The updated national strategy for biodiversity should aim to reflect the global ambitions of the
Kunming-Montreal Global Biodiversity Framework (GBF) of the Convention on Biological Diversity
(CBD), which has four overarching goals and 23 targets that are also addressed through the EU
Biodiversity Strategy for 2030. Ukraine has still not submitted its updated national targets in
contribution to the GBF.

Ukraine is currently not on track to reach the global goal of protecting 30% of the land and
sea area until 2030. According to the World Database on Protected Areas (WDPA) estimates,
terrestrial conserved areas cover 12.96% of Ukraine, and marine areas cover 9.14%. The Nature
Reserve Fund (NRF), a national protected area system that plays a crucial role in biodiversity
conservation in Ukraine, covers 6.9% of the country. The rate of PA coverage increase was only 1%
over the last ten years, but the new national target of 15% total coverage for protected areas was
set by the Law on environmental strategy till 2030. Implementation of this is complicated by the
lack of understanding and the financial needs of local authorities, and trends of privatising lands
for economic use. Strictly protected areas under national definition cover circa 1% of the country
(the result of the desk study), while the equivalent target of the EU Biodiversity Strategy is 10%
coverage under strict protection. As this EU goal aims to protect old-growth forest, Ukraine can
still match this as it has adopted legislation for protecting its “virgin forests” and has an estimated
130,000 ha under old growth forest landscapes. There is no official accounting of strictly protected
areas or separate statistics on terrestrial and marine protected areas, free-flowing rivers, protected
forests, and restored areas. The EcoNet is not yet fully established and its principles don’t align
with the Habitats Directive, so it should improve toward the inclusion of all the important habitat
types. Emerald network is still lacking adaptation of special legislation, making appropriate site
management very challenging. Effective management of protected and conserved areas still needs
to be properly addressed in Ukraine, as management effectiveness is assessed only for national
parks, nature, and biosphere reserves.

Open source data collected and analysed by CEOBS and Zoi Environment Network shows that
when aggregating all available datasets of ecologically important areas, the prospective
marine area coverage of Ukraine’s exclusive economic zone is 41.49%, while the prospective
terrestrial area coverage of Ukraine’s landmass is 21.41%. This suggests that Ukraine is better
placed to meet its 30x30 targets for marine rather than terrestrial areas (Figure 13 and Figure 14).
However, this assumes that both its marine and terrestrial areas can be adequately protected and
managed.
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Ukraine Thematic and Sectoral Analysis
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Figure 13. Terrestrial Ecologically Important Areas in Ukraine. Source: CEOBS and Zoi Environment
Network, Mapping Ukraine’s ecologically important areas, 2023
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Ukraine Thematic and Sectoral Analysis

Marine ecologically important areas in Ukraine and the Black Sea
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Figure 14. Marine Ecologically Important Areas in Ukraine and the Black Sea. Source: CEOBS and
Zoi Environment Network, Mapping Ukraine’s ecologically important areas, 2023'3¢

Despite systematic reforestation in clear-cut areas and some good examples of nature resto-
ration, restoring habitats and species is still not sufficiently developed in Ukraine. Sufficient
commitments for nature restoration are not established, and statistical data is unavailable. There
is a commitment to restore at least 5 kilometres of free-flowing small rivers each year starting from
2025 (State Water Strategy till 2050) and relevant targets toward increasing forest coverage by 1.6%
and pastures and hayfields by 2,8% by 2030 (Law of Ukraine “On the Key Principles (Strategy) of the
State Environmental Policy of Ukraine for the Period until 2030). In agricultural landscapes, reintro-
ducing natural structures is still problematic, and the only legally defined tool is the preservation of
shelterbelts (forest belts, windbreaks).

Ukraine is currently lacking a national (centralised) biodiversity monitoring system, which
causes problems with assessing the state of species and habitat populations and keeping
inventories of flora and fauna. This makes it difficult to assess the country’s readiness to track
progress and report on any indicators set to measure the success of biodiversity conservation.

13¢ Conflict and Environment Observatory, 2023. Mapping Ukraine's ecologically important areas
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Methodologies and tools set for data acquisition in indicators of the GBF and the EU Biodiversity
Strategy can be utilised by Ukraine, providing it enables sufficient data collection on the ground.

It will be key for Ukraine to align its national restoration efforts with the recently adopted
EU Nature Restoration Regulation. This would allow further alignment with the EU environmen-
tal acquis, translating international commitments under the GBF, especially Target 2, into national
action and enabling the needed nature recovery. Nature-based solutions can be the approach in-
troduced to simultaneously address societal challenges and restoration of natural structures in all
types of environments, including agricultural landscapes and urban environments.

The impact of war on nature has been substantial, with long-lasting consequences of eco-
nomic, social, and environmental destruction on 20% of Ukrainian territory (UNEP, 2022). Pre-
liminary estimates for direct impact consequences include about 36% of the Emerald Network area,
67% of the Ramsar sites area, and 20% of the NRF. There has been a serious reduction in the hu-
man and financial capacity of government bodies and NGOs working with biodiversity. A potential
threat is the recovery period after the war, when priorities will first be directed towards economic
recovery. This will require more natural resources and lands and may become an obstacle to restor-
ing PAs. However, many mined and devastated areas, which will be rewilding naturally, as well as
large areas along Belarus and Russian borders, could have the potential to be partly recognized as
OECMs and important areas for biodiversity. National security purposes for these areas will prevail
over conservation management needs for one group of areas but will help to enrich biodiversity for
others. Probably, up to 70% of these areas will be rewilded with a low-balanced ecological pyramid.
As time passes, part of them will be rewilded areas with low-impact or absent human activities, like
nature or biosphere reserves (Chornobyl Biosphere Reserve). The total impact of the war on the
environment is recorded by Ukraine’s government dashboard™’.

Overall, the status of nature conservation in the country could be deemed unfavourable as
the environment is not one of the key priorities in the current political arena and due to
pressures from specific sectors, especially those linked to land use. Issues of implementing
a habitat approach to biodiversity conservation, biodiversity monitoring, control of invasive alien
species, financial incentives, assessment of ecosystem services, and accounting of natural capital
are absent or only at the initial stage of development. There are significant gaps in knowledge on
these issues.
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The Ministry of Environment and Natural Resources of Ukraine (MEPNR) is defined as the
central government body for the formation and implementation of policies regarding bio-
diversity preservation. However, other ministries and agencies responsible for agriculture, fish-
eries, forestry, water management, land use, infrastructure, and community development often
impact biodiversity sector policy and make decisions against biodiversity conservation goals. The
right to make actual decisions on biodiversity use and preservation, land management, and infra-
structure development that create pressure on biodiversity have been transferred to united terri-
torial communities within administrative reform, which creates multiple risks for biodiversity due
to the financial need, absence of clear biodiversity conservation goals and restrictions for the local
level. The MEPNR initiates the transfer of responsibility for all the parks and reserves from different
stakeholders to the Ministry. It intends to reestablish a special government Agency to improve the
coordination and implementation of biodiversity conservation and PAs management.

The government institutions authorised to conserve biodiversity have sufficient jurisdiction
and support from NGOs and international organizations. National and regional NGOs have
freedom of action guaranteed by legislation and have proven long-term biodiversity protection re-
sults. International organisations like the EU Delegation to Ukraine, UNDP, World Bank, EBRD, the
international development agencies, secretariats of MEAs, and global nature conservation NGOs
like WWF and the Frankfurt Zoological Society strongly support biodiversity conservation efforts in
Ukraine and adapt the international knowledge to the Ukrainian biodiversity sector.

Ukraine is a member of the primary conventions and agreements for biodiversity conser-
vation, including the Convention on Biological Diversity (CBD), Convention on Wetlands (Ramsar
Convention), Convention on the Protection of World Cultural and Natural Heritage; Convention
on International Trade in Endangered Species of Wild Fauna and Flora (CITES), Convention on the
Conservation of Migratory Species of Wild Animals (CMS) etc. However, there are some significant
agreements, particularly the Cartagena Protocol and the Nagoya Protocol, that Ukraine has signed
but not yet ratified. Ratifying these remaining protocols and conventions would enhance Ukraine’s
engagement in global biodiversity conservation efforts.

Ukraine’s strategic objectives and biodiversity targets vary significantly compared to the
goals established in the EGD and the EU Biodiversity Strategy. The strategic goals of the EU and
Ukraine can be harmonised by developing and implementing a National Biodiversity Conservation
Strategy and Action Plan (NBSAP), which is due to be developed with national targets submitted to
the CBD in 2025. For further effective enforcement of NBSAP and reaching relevant goals, it will be
necessary to make changes to the national legislation, make new laws and by-laws, and ensure the
required human and financial capacity.
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About 70% of Ukraine’s forests are used by the State Joint Stock Company State Enterprise
“Forests of Ukraine”. Other 30% of forests are communally owned, while only a few are privately
owned. About half of the forests have a natural origin and a status that limits their use for logging.
Therefore, the state of forests and biodiversity in forests depends on state policy and support'%,

The state performs almost all functions related to regulating the use of forests and their
resources, mainly wood and secondary forest resources. By the law, there are detailed require-
ments for the forest management system, the development, and implementation of forest man-
agement plans (forest management materials), various types of felling and use of wood, compli-
ance with the state of the forest, fire prevention measures, afforestation and restoration of forests,
implementation of state control over protection, protection, use and reproduction of forests'®. The
existing system of forest use regulation could be improved, as it does not consider some essential
methods and tools inherent in market regulation systems and only declares the priority of the
goals of ensuring the ecological safety of forest use. Some current unsustainable practices need to
be addressed to avoid negative externalities in the future. Therefore, the modern concept of the
economic regulation of forest use must be aimed at finding a successful combination of state and
market regulation tools and be oriented towards the observance of the principles of sustainable
forest use, which requires the improvement of the organizational-legal, systematic, institutional,
administrative, financial-credit, price and customs system, innovative and investment support in
the forestry sector. Prospects for further research in this regard are directly related to the need for
a more detailed study of the principles of action and directions of application of various tools for
regulating forest use in conditions of uncertainty of the market environment.

The sector’s portion of the state budget is not growing and shows a decreasing trend. The
war has a substantial impact on funding and financing of the biodiversity sector. The highest level
of budget line decrease (by 51%) was the “conservation management measures”. Meanwhile, fi-
nancial incentives for biodiversity conservation for businesses, local communities, and landowners
must be created, and a difficult economic situation has blocked their development for decades.
There is no accounting for natural capital or economic evaluation of biodiversity and related eco-
system services. The financing of nature conservation measures and PA activities depends on the
state budget and is carried out under two main budget programs. “Distribution of expenditures of
the State Budget of Ukraine for 2024" is available to the public and framed at the level of the Law
of Ukraine with a total amount of ca. 212 million Euro.

The State Budget is Ukraine’s biodiversity sector’s most important funding source. The fund-
ing of the biodiversity sector is written in the State Budget for funding the MEPNR. “Distribution
of expenditures of the State Budget of Ukraine for 2024" is available to the public and framed at
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the level of the Law of Ukraine with the total amount of 8 914 897 700,00 UA Hryvnia, which is
ca. 212 million Euro'°. However, the MEPNR budget is not a budget for biodiversity conservation
alone. In addition to the Office of the MEPNR, this budget covers the State Geocadastr, the State
Environmental Inspection, the State Water Agency, the State Agency of Ukraine for Exclusion Zone
Management, and the State Forest Agency. Based on an assessment done during the writing of the
report, the biodiversity sector (in broad scope) consists of ca. 116 million Euro, which is ca. 55% of
the total MEPNR budget. The core budget lines of the biodiversity sector, like “Preservation of NRF”
and “Implementation of environmental protection measures, in particular, to improve the state of
the environment” and strongly linked to the implementation of EDG, consist of just over 25 million
Euro, which is 22% of virtual biodiversity sector or just 12% of the total MEPNR budget. The priority
financing for nature conservation and restoration in Ukraine is presented in Table 3.1, based on se-
lected budget classification lines. The current budget does not have any budget classification lines,
which are financially appropriate to EGD-related activities. The geopolitical situation of today and
the ongoing conflict are reflected in the current budget lines, which indicate how the environment
may not be a key priority at the moment.

The war has a substantial impact on funding and financing the biodiversity sector. The sector
is not growing in the state budget but got even some reduction by 0,2% (between 2022-2023).
The highest level of budget line decreased by 51% was the “conservation management measures”.
Protected areas support in practice covers the minimum needed for salaries and a small part of
maintenance costs, while tourism income does not effectively contribute during the ongoing crisis.
Most of the resource-establishing branches of the economy, like forestry, agriculture and hunting,
got higher advantages during the war, and the power balance of “nature protection - industry” was
shifted in favour of industry''. A notable exception is fisheries, as the fishing areas are not deemed
safe, hence prohibiting almost completely industrial fishing. The estimates of the biodiversity sec-
tor spending needed has risen sharply during wartime, which is based on the data of the status
of execution Consolidated and State Budgets of Ukraine for January - November 2022-2023 (ac-
cording to the monthly report of the State Treasury Service of Ukraine from 25.12.2023). According
to the consolidated budget, expenditures on environmental protection need to increase by 18.2
percent to 4.9 billion UA hryvnias (115,4 million Euro), including, according to the state budget - by
7.9 percent to 4.1 billion UA hryvnias (96,5 million Euro). The war strongly impacted municipalities’
funding of nature conservation. It became unpopular as these resources were much more needed
on the frontline. It is suggested to the authorities to initiate different cooperation programs and
directly engage in credit agreements with international financial institutions, which is a consider-
able advantage for development and cooperation. The participation of Ukrainian regions in peer-
to-peer recovery initiatives with EU counterparts may facilitate further integration of Ukrainian
sub-national authorities into EU networks.
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“State policy in the field of environmental protection environment for Budget 2025-2026"
will promote the formation of a clean and safe environment between 2025 and 2026, achieving
“good” conditions of waters, preservation, and restoration of natural waters ecosystems by en-
suring sustainable and rational development of nature management, waste management, in par-
ticular, handling of radioactive waste, prevention and adaptation to climate change. In particular,
it is planned to implement measures regarding the creation and expansion of the territory of the
nature reserve fund (protected areas); protection of settlements, agricultural lands, and estates
from harmful effects of water; water supply to low-water regions; measurement of water quality
indicators; implementation of state water monitoring for river basin areas; development of river
basin management plans; preservation of animal and plant species listed in the Red Data Book
of Ukraine; storage of used heat-dissipating assemblies in storage spent nuclear fuel; collection,
processing, transfer (disposal) of radioactive waste. However, due to war and financial situation, it
is very difficult to implement as stated.

Recently, Ukraine entered several EU Programmes, like LIFE, ERASMUS, five Interreg pro-
grammes, most suitable for the biodiversity sector are Interreg NEXT Cooperation, Interreg
Europe, and Interreg Danube Region. This helped it gain experience in European territorial coop-
eration and shared management, including programming, sound financial management, project
selection, and contracting. It is considered to be a significant step for implementing EGD-related
policy. This funding provides strong opportunities for municipalities to initiate different coopera-
tion programs and directly engage international financial institutions, which is a considerable ad-
vantage for development and cooperation. The participation of Ukrainian regions in peer-to-peer
recovery initiatives with EU bodies may facilitate further integration of Ukrainian regions into EU
networks.

The assessment of ecosystem services (ESS) and payments for ecosystem services are still
not developed issues in Ukraine’s legislation framework, which is an obstacle to the proper
development of regulatory and economic instruments. Ecosystem services are mentioned in
the Environmental Policy Strategy until 2030 and the Regional Development Strategy in general.
The MEPNR, some NGOs, and scientific institutes are working on developing the concept of eco-
system services at the national level, introducing the concept into legislation, and using payment
for ecosystem services as instruments of environmental regulation. In general, there are almost no
incentive tools. Furthermore, no actual mechanisms are available for crediting nature protection
measures, devise preferential taxation and price incentives for ecologically constructive activities,
and to develop mechanisms for providing subsidies for forming ecological infrastructure. In par-
ticular, compensation to the landowners for preserving lands in their natural state or implementing
PA management plans is absent. There are no mechanisms for accounting for natural capital, as-
sessment of ecosystem services, or the possibility of paying for them voluntarily. Green account-
ing, a professional tax, has not yet been developed in Ukraine, which also makes regulatory and
economic instruments weak enough to control national and international business, like dominant
agro holdings. The gross domestic product ignores the environment; therefore, policymakers need
a revised model incorporating green accounting.
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The interest in biodiversity is expected to be at least doubled in the process of EU accession
and achieving new goals but the capacity of government bodies to work on issues of bio-
diversity protection is relatively low. The State Agency of Protected Areas was liquidated as a
separate governmental body and merged with the MEPNR in 2011, and the number of employees
working with issues of PAs decreased from 56 in 1996 to 17 people as of 2024. There is a significant
difference between the capacity of government authorities and NGOs involved in biodiversity con-
servation and those involved in biodiversity use, which is reflected in the numbers of permanent
staff and members, as well as in rights to use lands for dedicated purposes.

Many protected areas have established coordination councils for cooperation with local com-
munities, land users, and scientists, where the use of natural resources and conservation
management of species and habitats are discussed with communities, however this positive
development is in danger due to the effects of the ongoing war. The government pays the 5%
land tax to local communities through protected areas'?. However, due to war, the government
cannot pay the tax, which creates legal problems for the administration of national parks and re-
serves. This tax worked efficiently when government financial resources were available. Currently,
the government of Ukraine is preparing amendments to the legislation to reduce up to 1% such a
tax. The Cabinet of Ministers, as a subject of a legislative initiative, registered draft law No. 10198,
“On Amendments to the Tax Code of Ukraine on Land Taxation of Nature Reserve Fund Lands”, in
the Verkhovna Rada. Its purpose is to support and ensure the proper functioning of NPF institu-
tions and normalise their tax burden. In the explanatory note to the draft law, it is noted that PAs
institutions, which belong to the sphere of management of the MEPNR, by tax declarations and ex-
isting decisions of local self-government bodies (taking into account benefits, land tax rates range
from 0 to 5%, the average amount is 1%) for payment land tax for land plots with an area of 351.9
thousand hectares in 2023 will require UAH 139 315 600,00 (33 170 38,00 Euro). At the same time,
the 2023 State Budget foresees land tax payments at the level of 2022, namely UAH 77 297 100,00
(1 840 407,10 Euro), or 55% of the need. It is a similar calculation for 2023 and 2024. At the same
time, the PA institutions’ funds, received from touristic activities, souvenirs, advertising publishing,
and other activities, are not significant and are directed to implementing measures to protect the
relevant sites. In NRF institutions, which are non-profit, and almost 80% of the territory is occupied
by forests or other natural habitats, payment of land tax, according to the position of the State Tax
Service, should be made in the amount established by local self-government bodies. In this regard,
it is proposed that the Tax Code be amended to establish land tax rates for land plots belonging
to the NRF in an amount not exceeding 0.1% of their normative monetary value. The Cabinet of
Ministers of Ukraine has already approved the relevant draft law registered by the Verkhovna Rada
of Ukraine. If it is approved by the Verkhovna Rada in the first half of 2024, the tax burden on NRF
institutions and the expenditure part of the state budget will decrease already in 2025.
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Digitisation is an important innovation issue for the government and a request of the public,
particularly in the sector of biodiversity and especially during the war and post-war recovery,
but there is a lack of capacities and qualified staff. Required data is only partially available and
open due to the lack of a national (centralised) biodiversity monitoring system. That is linked to
the Red Data Book of Ukraine’s digital management. Also, the Cadastre of protected areas and the
Land Cadastre are closed due to security issues during the war. The protected areas’ data storage
and management need to be centralised and capable of analysis but are, for now, mainly stored on
paper. Digital capacities of large-scale protected areas (nature reserves, biosphere reserves and
national nature parks) are still low, with few exceptions. Currently, capacity for data collection and
monitoring is low. Separate data are collected by scientific institutes depending on specialization
and scientific goals. Parks and reserves conduct observations and collect a fairly large amount of
data on biodiversity and the environment as a whole as part of the Program Chronicle of Nature.
However, data on biodiversity remains fragmented and poorly understood by decision-makers.
For the preparation of reports, separate small projects are organized for summarizing and analys-
ing data. However, the recently adopted Law on the creation of a state environmental monitoring
system envisages the establishment of national biodiversity monitoring. This requires the devel-
opment and preparation of by-laws and monitoring programs, software development, capacity
building of organisations and mobilisation of resources.

The agenda for Ukraine in the following decades should be to adopt the best practice digital
solutions and develop its national models in the biodiversity sector. Cross-sectoral interaction
(e.g., transition of biodiversity finances) with other industries and sectors that use or threaten bio-
diversity, such as the agricultural and energy sectors, is problematic. However, EU and Ukraine R&D
can be used efficiently throughout the sector to improve the green development of cross-sectoral
standards.

Over the past decade, Ukraine has made significant efforts within the framework of the EU
accession process. The recently adopted water, forest, fishery, marine protection, biosafety, and
economy strategies are considering EU objectives. EU Strategic Framework and biodiversity acquis
related to biodiversity partially transposed into Ukrainian legislation. The regulatory and economic
instruments framework has a complicated history, starting from the Soviet past, via the transitional
economy period with oligarchy dominance, and the early democratic period. Many social equality,
democracy, and sustainable development approaches entered Ukrainian legislation through inter-
national conventions, and the biodiversity sector is not exempt. Each of them filled the most critical
gaps with several examples.

Currently, there is a significant difference between goals and indicators in the Ukrainian and
EU strategic framework, and quite large differences and gaps in approaches to biodiversity
conservation. Law of Ukraine “On the Key Principles (Strategy) of the State Environmental Policy of
Ukraine for the Period until 2030" is the principal strategic document in environmental protection
and biodiversity conservation. The national government considers this Law an analogue of the
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National Biodiversity Strategies and Action Plans (NBSAPs) as required by the UN Convention on
Biological Diversity (CBD). However, it is much broader and contains only four biodiversity-related
indicators. Also, there are doubts about the possibility of achievement of set PA targets and indica-
tors given the current land use structure, limited financial possibilities, and the impact of the war.
In many cases, the goals of the national strategic documents are not reached due to the lack of
human capacity, funding, and political will, difficulties in introducing amendments into legislation,
business interests lobbying, and their non-fulfiiment does not entail responsibility.

National legislation partially meets the requirements of the Birds and Habitats Directives.
Most endangered bird species are listed in the Red Data Book of Ukraine and there is relevant leg-
islation that regulates the use of hunting species. Monitoring of common birds and management
of their populations are not established on a proper scale. The Habitats Directive was assessed
similarly to the average degree of compliance. National legislation contains general provisions that
allow habitat protection, however there is no corresponding list of habitats. National legislation on
the preservation of plant communities, which could be considered an analogue, could be further
enhanced. The crucial step for further approximation is the draft law “On the Emerald Network”,
which was prepared to implement the Bern Convention and aimed to facilitate the implementation
of EU Habitats and Birds Directives'3. The bill has been rejected and pending the Parliament’s ap-
proval for over two years due to a lack of support from parliamentarians for establishing additional
environmental restrictions.

Analysis of the EU Biodiversity Strategy and national legislation shows that the national
goals are not clear enough and do not fully coincide with those in the EU. Ukraine’s Eco-policy
Strategy until 2030 contains an indicator of 15% for NRF and 41% for EcoNet, which generally cor-
relates with the indicators established by the EU. However, the problem is that the current rate of
establishment of NRF and EcoNet is very low and seems unlikely to reach the 15% rate due to the
limited number of natural areas where nature conservation restrictions can be imposed, especially
strict. Most regions have not defined the EcoNet sites, and it remains unclear what the area of the
EcoNet is despite the number of 38% in official papers. There is a big gap between the require-
ments of legislation and the results of its implementation in practice. On the other hand, national
legislation already allows the creation of ecological corridors, strictly protected areas, and other
types of PAs as required by the EU Biodiversity Strategy. Also, the full protection of primaeval and
old-growth natural forests legally defined in Ukraine creates certain opportunities to preserve the
most valuable areas.

The EU Biodiversity Strategy’s goal to bring back at least 10% of agricultural areas un-
der high-diversity landscape features is crucial in Ukraine. The issue of returning nature to
agro-landscapes, as defined in EU legislation, is complicated in Ukraine due to the continuation of
land privatisation; shift of responsibility for land protection and green infrastructure in agro-land-
scape to the level of local communities (where there is no relevant knowledge and funds); the lack
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of legal requirements and interest of farmers (financial incentives are absent); and big agribusiness
lobbying to allow further fields consolidation. Despite national legislation declaring the need to
restore degraded lands and preserve green infrastructure and areas with natural vegetation, these
norms remain declarative and rarely implemented.

The goals of the EU Biodiversity Strategy regarding increasing the quality of forests and im-
proving their health and resilience generally coincide with the Forest Code of Ukraine and
are reflected in the Forest Strategy of Ukraine. In recent years, significant reforms have been
carried out in forestry, the creation of an open and transparent timber market, forest inventory and
accounting, and the unification of all state forestry enterprises into one large state-owned joint-
stock enterprise.

The development of green energy specified in the EU Biodiversity Strategy, in particular hy-
dropower, has a long history in Ukraine and has led to the fragmentation of all large and me-
dium-sized rivers of Ukraine. The corresponding transformation of wetland habitats is one of the
greatest threats to the aquatic biodiversity in Ukraine bringing to the point of extinction all migra-
tory fish species. Wind and solar energy development is carried out in formal compliance with the
legislative requirements regarding environmental impact assessment. But most of them are built
on lands with natural vegetation and green infrastructure in agro-landscapes, compromising their
role as an area of existence of biodiversity. Therefore, stricter restrictions should be introduced
regarding the selection of land plots and assessment of the impact on biodiversity.

Further steps are needed to ensure compliance with EGD and align Ukraine’s biodiversity
sector with the EU. Based on the current situation in the legal framework development to ensure
compliance with the green transition, the most key laws that need urgent regulatory and economic
improvement are the Emerald Network Law adaptation, Law on Ecosystem Services and Payments
development, improvement of management plan provisions for protected areas (including cadas-
ter requirements), changes in some normative documents of the Ukrainian forestry sector linked
to nature conservation measures (like methodological recommendations on the regime of forest
ecosystems conservation on the areas of different categories of protected areas, biodiversity con-
servation in forests within and outside of protected areas, improved illegal logging framework,
reducing VAT the protected areas pay for local communities, improved fishery framework (the re-
inforcement of the data collection framework, and the development of policies for Fishery and
Aquaculture markets, management and control of fishing activities, imports by the EU's common
fisheries policy). The most significant need for alignment of sectoral EGD goals is as follows: (a)
development of a sectoral efficient Biodiversity Monitoring System; (b) Improvement of Environ-
mental Impact Assessment; (c) development of the Alien Species Regulations and Management;
(d) improvement for plant, animal and wood species use and protection (CITES permit/certificate,
criminal liability, compensation for damage, stimulation economic mechanisms, support for res-
toration/rehabilitation programmes); e) improvement human and technical capacities (training on
EGD goals development).
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While the war has postponed all “must-do” steps for an uncertain period, it is important not
to lose focus on the needs of biodiversity, and “do no significant harm” principles should be
applied to all investments. While both financial as well as human resources are drained by the
war and biodiversity protection is less of a priority for the government, it is also very important not
do make decisions that will make biodiversity protection and ecosystem restoration much more
difficult in the future. All investments, especially those with large land use impacts, need to be as-
sessed from the perspective of doing the least harm to biodiversity.

It is important to develop a National Biodiversity Strategy and ensure that it and the rele-
vant legislation is approximated to the EU. This is particularly important in the context of setting
relevant goals for national and local levels, adapting a habitat approach to biodiversity conserva-
tion, assessing biodiversity and ecosystem services, ensuring the fulfiiment of obligations on the
MEA, and creating new financial instruments and incentives. There is a need to adopt the draft Law
“On Emerald Network” and amend other laws to implement the habitat conservation approach.
Develop ecosystem services legislation framework with payments scheme.

Developing specific plans to restore nature, in line with the EU Nature Restoration Regula-
tion, in the territories affected by military actions and the return of nature to agricultural
landscapes is necessary. This will allow activities after the war to quickly focus on restoring eco-
systems and allow for financial planning to ensure that funding will be available, especially through
international programs and donors.

There is a need to increase capacity and create equal opportunities for NGOs to conserve and
use biodiversity with the state and international support programmes. Volunteer ecological
movements that support conservation management must have a special programme to expand
civil society’s involvement in the biodiversity sector. There is a lot of potential in NGOs to build up
the expertise and resources needed after the war to restore the damaged ecosystems and set up
the framework for effective biodiversity protection.

The national and regional budgets used for the biodiversity sector must be substantially
improved. Develop financial incentives for biodiversity conservation. Creating a National Envi-
ronmental Fund with civil society and science involvement can be a solution to improve budget
use efficiency. Anti-Corruption units, like DBR, must improve activities dealing with the illegal/mis-
management use of natural resources. Dissemination of information and conducting training on
fundraising and grant applications, particularly for the EU and UN Programs. Financial incentives
for biodiversity conservation for businesses, local communities, and landowners must be created
in addition to this to allow for more financing from the private sector to be utilized.

To ensure a green transition in the forest sector, it will be important to update forest and
wildlife management plans. These should promote biodiversity conservation and address illegal
hunting practices, cases of excessive illegal logging, water pollution, and other nature damage
irregularities that are being reported by civil society and local communities. Forest certification
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has been one of the driving issues in implementing EGD-related policies in forestry over the last
15 years. Most forests in Ukraine that are used for commercial purposes are covered by FSC certifi-
cation. As of May 2024, 4.89 million hectares of forests have been certified in Ukraine; 102 FM/CoC
certificates and 393 CoC certificates have been issued (FSC, 2021; 2024). FSC forest management
certification confirms that the forest is being managed in a way that preserves biological diversity
and benefits the lives of local people and workers while ensuring it sustains economic viability.

Law enforcement and control systems must improve activities dealing with the illegal use
and mismanagement of natural resources.

Creating a special government Agency for Protected Areas and Biodiversity Conservation
is essential to improve protected area management, establish the biodiversity monitoring
system, and ensure biodiversity conservation in practice. The creation of a special government
Agency for Nature Protection Areas and Biodiversity will contribute to improved protected areas
management and to strengthening the possibilities of achieving the goals of the EGD. International
training programmes are essential for public institutions, especially at the national and regional
levels. Raising awareness and organising cross-sectoral interaction is needed to reduce biodiversity
loss. Spreading knowledge about EGD and EU legislation and developing the skills of civil servants
is necessary for biodiversity preservation.
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Ukraine has a long-standing problem with environmental pollution due to the heavy indus-
try in the eastern part of the country. This is partly due to the unfortunate legacy of the Soviet
Union, as many of the factories built during that period were still in operation after the restoration
of independence, mostly with outdated technology. The heaviest polluters have historically been
located in the eastern part of Ukraine and part of the metallurgy, chemical industry, mining, and
electricity generation sectors'. However, the Soviet legacy and limited modernization are also an
issue with agriculture, forestry, water management, and other high environmental impact sectors.

Because of this, Ukraine has had serious issues with air, water and soil pollution. The National
Environmental Strategy 2020 identified air pollution as one of the most serious problems and caus-
es of health hazards in Ukraine. This has generally been the most pressing issue in major cities like
Kyiv, Dnipro, and Kryvyi Rih. The Dnipro River, which is one of the longest rivers in Europe, is heavily
polluted. Intensive agriculture has pushed for the heavy use of fertilizers and pesticides, leading to
soil degradation and water contamination.

However, it is currently impossible to discuss environmental pollution in Ukraine without
discussing the horrific consequences that the full-scale invasion by Russia has created. In the
early days of the full-scale invasion, Russian troops relied on existing infrastructure for movement.
As they began preparing for sustained confrontations, they established bases and fortifications,
which led them to move deeper into natural areas, including forests and nature reserves. The
movement of heavy equipment, construction of fortifications, and ongoing hostilities have caused
damage to the soil, resulting in the degradation of vegetation and an increase in both wind and
water erosion.

Since the beginning of the full-scale invasion, 79 nature conservation sites in Mykolaiv re-
gion have been affected, with 16 directly in combat zones or under occupation, including the
Black Sea Biosphere Reserve and National Nature Park “Biloberezhia Sviatoslava”. Damages
include shelling, mining, fires, destruction of soil and vegetation, and flooding due to the Kakhovka
Hydroelectric Power Plant explosion. To date, only the “Ivano-Kepyne” botanical reserve has had its
damages assessed, amounting to approximately €12.5 million. In the Kherson region, a commis-
sion was established to assess the environmental damages of the right-bank area post-liberation.
In 2023, the total damages exceeded €4 billion, with additional damages being assessed to be a
further €27 million™>.

Since the fall of 2022, emergency and rolling blackouts have been implemented in Ukraine,
and massive rocket attacks have caused power outages in certain regions. In 2022 alone,
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nearly 670,000 generators were imported into Ukraine'™é. The internal combustion engines used
in generators pollute the environment with harmful substances, including carbon monoxide, soot,
nitrogen oxides, and fine dust, which negatively affect human health. The detonation of rockets,
artillery shells, and mines releases various chemical compounds, such as carbon monoxide, carbon
dioxide, water vapor, nitric oxide, and nitrogen. It also causes the release of toxic elements, such as
sulphur and nitrogen oxides.

The state monitoring system is operated by the Ukrainian Hydrometeorological Center,
which collects atmospheric air samples at 129 stationary posts, measuring air quality 3-4
times a day, six days a week'#’. Currently, in addition to this system, a public monitoring network
also exists, complementing the state system by being more extensive, especially in small towns
and villages. The largest public monitoring networks today are EcoCity, LUN Misto Air and Save
Dnipro. Most government monitoring posts in Ukraine are outdated and require modernization,
replacement, and the adoption of a unified methodology. In addition, the current equipment is
not designed to capture explosive gases and other hazardous substances associated with combat
operations. New equipment was installed in several cities, including Mariupol, a major industrial
city with significant air quality concerns. However, in the Donetsk region, the occupiers physically
destroyed these monitoring stations.

In times of war, explosions, fighter jets, tanks, and other weapons cause damage not only
through direct hits and chemical contamination of the environment but also through the
noise pollution they generate. This affects sleep, migration, reproduction, and the ability of wild-
life to hear and track prey. The noise produced by military rifles can reach levels of about 150 dec-
ibels, and the noise from a moving tank can reach 130 decibels'®. However, some weapons and
vehicles can generate much higher noise levels. Aircraft used in military operations can produce
noise bursts (e.g., sonic booms, jet afterburners, rotational pulses, etc.), which pose serious health
risks to wildlife.

According to the State Ecological Inspectorate, over 280,000 square meters of soil have been
contaminated with hazardous substances due to the war across Ukraine'°. More than 59,000
hectares of forests and other plantations, including the forests of Sviatohiria, have been burned by
rockets and shells. Additionally, vast areas have been mined.

The destruction of the Kakhovka dam in 2023 also caused extensive pollution of the Dnipro-
Bug estuary and the north-western part of the Black Sea. On 8 June 2023, pollution reached
Odesa, and by 10 June, it reached the mouth of the Dniester River. On 17 June, river water contain-
ing both chemical and biological contaminants from the sediments previously stored behind the
dam and from flooded industrial facilities, landfills, sewage plants, and petroleum stations reached
the mouth of the Danube River and covered an area of more than 7300 km'*°.

%0 Viktor Vyshnevskyi, Serhii Shevchuk, Viktor Komorin, Yurii Oleynik & Peter Gleick (2023): The destruction of the Kakhovka dam and
its consequences, Water International
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In the east of the country, illegal dumping of chemical waste and active hostilities have
caused significant soil contamination with heavy metals and oil products. The Kharkiv re-
gion showed a 200% increase in cadmium contamination; the Kherson and Zaporizhzhia regions
showed a 139% and 156% increase in oil spills, respectively. These changes can create serious con-
sequences for public and environmental health™".

Due to the influence of the war, the process of humus loss has accelerated. Soils are losing
their fertility due to changes in their physical, chemical, and physicochemical properties. The
tendency to decrease the pH values in post-fire soils is explained by ash water-soluble compounds,
penetrating the soil, saturate the absorbing complex with alkaline earth elements. In soils dam-
aged by fire, there was a decrease in organic carbon, which is associated with the direct destruction
of the upper horizon due to thermal exposure’?,

Environmental projects that were implemented before the full-scale invasion were tragically
destroyed by the Russian army. For instance, in Mariupol, just before the war began, the infra-
structure for processing and utilizing solid waste was modernized. One of the city’s landfills was
reclaimed, and biogas production had started. In Bakhmut, a waste sorting station was nearing
completion in December 2021, with plans to recycle the waste. Now, all of this is in the past. Russia
has not undertaken similar initiatives, and instead, tons of construction waste are dumped at the
Mariupol landfill, causing fires and smoldering.

The ongoing full-scale invasion of Russia into Ukraine has resulted in significant environ-
mental hazards associated with massive amounts of military waste. According to the United
Nations Environment Programme (UNEP), abandoned or destroyed military equipment generates
large quantities of hazardous substances including fuels, lubricants, heavy metals, and explosives,
which due to the absence of proper waste management, progressively leak into the environment3.

Additionally, the construction and demolition debris from widespread destruction across
Ukraine pose a severe threat. There is a significant risk of contamination from hazardous mate-
rials contained in destruction waste, particularly asbestos, heavy metals, and chemical residues’*.
Asbestos, commonly used in older buildings, becomes airborne during destruction, causing severe
respiratory health risks. In addition, improper disposal of these materials contaminates surround-
ing soils and water, creating prolonged environmental health hazards that require complex reme-
diation strategies and substantial resources to mitigate effectively.

51 Shebanina, O., Kormyshkin, I., Bondar, A., Bulba, 1., & Ualkhanov, B. (2023). Ukrainian soil pollution before and after the Russian
invasion. International Journal of Environmental Studies, 81(1), 208-215.

52 Matkivskyi, M., & Taras, T. (2024). Pollution of the atmosphere, soil and water resources as a result of the Russian-Ukrainian war.
Ecological Safety and Balanced Use of Resources, 15(1), 87-99.
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The primary government body responsible for addressing environmental pollution is the
Ministry of Environmental Protection and Natural Resources. The ministry oversees ecological
monitoring, policy formulation, and the implementation of environmental protection measures. Its
responsibilities encompass a wide range of areas, including atmospheric air quality, preservation
of the ozone layer, restoration and protection of flora and fauna, land and water resource manage-
ment, and climate change.

There is currently no vision to reduce air, water, and soil pollution to levels that are no longer
considered harmful to health and natural ecosystems in Ukraine. In the EU, the goal of zero
pollution in 2050 is an integral part of the EU Green Deal.

Reducing air, soil, and water pollution still plays an important role in several other sectoral
strategies. One of the key strategic documents in this regard is Ukraine’s Environmental Security
and Climate Change Adaptation Strategy until 2030, which is developed with the support of EU4Cli-
mate. This strategy sets several goals that are relevant to the reduction of environmental pollution,
namely:

reduction of industrial pollution;
creation of an effective chemical safety system;
ensuring the rational use of natural resources; achieving “good” ecological state of waters;

ensuring sustainable forest management and increasing the adaptive capacity of forest ecosys-
tems;

creation of legal and economic bases for the introduction of a hierarchy of waste management;

increasing the efficiency of the state system of environmental impact assessment and state su-
pervision (control) in the field of environmental protection.

However, it is very difficult to create a viable vision during an active war as it is currently im-
possible to fully assess the impact of the war on the environment due to the lack of accurate
information. There are two reasons for this. First, collecting this data is dangerous for experts, as
active hostilities are ongoing. Second, not all information can be made public for tactical purposes.
However, it is clear that the longer the war lasts, the more damage it will cause to the environment
and the greater the consequences we will face in the future.

To make sure there will be relevant data for post war recovery and the process of repara-
tions, the Ministry of Environmental Protection and Natural Resources is coordinating calcu-
lating of the environmental damage. However, while the state is actively increasing the amount
of environmental data it collects in electronic databases, it is also restricting public access to this
data. The Ecosystem, which integrates most electronic databases of environmental information,
now requires authorization with a qualified electronic signature to access many datasets that were
previously freely available (for example on EIA and SEA). Additionally, due to the war, no scheduled
environmental inspections have been conducted across Ukraine for almost three years, and all re-
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porting (including to the newly established PRTR) is carried out on a voluntary basis with no liability
for failure to meet these obligations during martial law.

However, there is a positive development in the sector as in 2024, Ukraine adopted a law
“On Integrated Industrial Pollution Prevention and Control'**”. The law aims to ensure the im-
plementation of one of the key provisions of the Ukraine Facility Program and the requirements
of Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on
industrial emissions (integrated pollution prevention and control). It will introduce integrated ap-
proaches to permitting and control of industrial pollution based on the use of the best available
technologies and management methods. It is foreseen that once relevant BAT conclusions are
adopted in Ukraine, all new installations will be required to operate in accordance with relevant BAT
conclusions. The existing installations will have a four-year transitional period and, additionally, a
possible seven years derogation period after martial law is cancelled.

The Ministry of Environmental Protection and Natural Resources also approved the Proce-
dure for the establishment of regional environmental monitoring centers in 2024 which will
however only come into effect 6 months after marial law ends in Ukraine. One of the main
goals of these centers is to ensure effective collection and analysis of data on the state of the envi-
ronment at the regional level. This will allow obtaining up-to-date and reliable information on the
state of air, water, soil, and other components of the environment. Additionally, an important aspect
of the centers’ activities will be the coordination of the work of various monitoring entities. They
will ensure interaction between government bodies, scientific institutions, public organizations,
and other stakeholders. And last but not least, the centers will play an important role in informing
the population about the state of the environment. Among their tasks are to publish monitoring
data and inform the public about environmental problems and risks. Monitoring data will be used
to develop and implement effective environmental policies and will become the basis for making
management decisions in the field of environmental protection’®.

Following the start of Russia’s full-scale invasion, the State Environmental Inspectorate es-
tablished an operational headquarters to document all environmental damage. This organ-
ization was created to track and compile a list of environmental violations and calculate the dam-
ages to hold Russia accountable. However, many cases of environmental damage resulting from
military actions are not recorded by the inspectorate due to mining or the prohibition of visiting
certain territories. Civil society organizations, such as the Center for Environmental Initiatives “Eco-
action”, also monitor the environmental harm caused by military operations.

In 2024, NGO ‘Ecoaction’ volunteer team recorded 450 cases of potential environmental dam-
age caused by Russian aggression, almost one and a half times fewer than in 2023. However,
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the trend persists, and most cases are recorded along the contact line, as in previous years. Nota-
bly, cases recorded in regions farther from the frontline tend to have a higher rank of environmen-
tal damage, indicating more severe environmental consequences.

The number of cases ranked 2 and 3 (where the impact on the environment was clearly re-
corded) is comparable between both years, which generally demonstrates the ongoing im-
pact of Russian attacks on Ukraine’'s environment that has not decreased as the war pro-
gresses. The reduction in numbers occurred primarily through the decrease in the number of cas-
es ranked 1 - that is, cases with potential environmental impact. This could reflect on the one hand,
methodological aspects of recording first-ranked cases (improvement in the filtering approaches of
cases entered into the database). On the other hand, the decrease in recorded cases could objec-
tively reflect the fact that many objects whose damage falls under the classification have already
been destroyed earlier, in the previous years of the full-scale invasion. It also affects the fact that,
for security reasons, the Ukrainian authorities often do not disclose detailed information about
impacted objects and consequences, which means the team does not have enough data to record
the case for the interactive map.

Regarding legislative documents that cover environmental pollution, Ukraine has made
some progress in aligning with the EU acquis in recent years, however, based on the EU en-
largement policy report on Ukraine published in 2024, the biggest issue remains the actual imple-
mentation of these regulations, which is difficult during wartime.

Air quality and noise pollution legislation are only partially aligned with EU standards, with
limited progress in addressing key directives. While Ukraine adopted new legislation on air qual-
ity monitoring and fuel quality and submitted a report under the UNECE Air Convention, full com-
pliance still requires further development. Necessary measures include setting national emission
ceilings, better control of volatile organic compounds, enhanced compliance monitoring of sulphur
in fuels, and improved air quality data collection. In contrast, no progress was made in aligning
noise pollution legislation with EU standards during the reporting period.

Regarding water quality and wastewater management, Ukraine has made advances, par-
ticularly in implementing the Water Framework Directive. Draft river basin management plans
have been published for all river basins, and changes were made to the Marine Environmental
Strategy in August 2023 to prepare action plans. Additionally, secondary legislation was adopted to
determine surface water quality. In wastewater treatment, the Law on Sewerage and Wastewater
Treatment, which came into force in August 2023, introduced new standards. Regulations were
also adopted to control the maximum permissible discharge of pollutants. However, the issue of
cost recovery for water services remains unresolved.

Industrial pollution and risk management legislation are only partially aligned with EU re-
quirements due to missing regulations and insufficient emission control measures. Some pro-
gress has been made with the adoption of a law on integrated prevention and control of industrial
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pollution, alongside new reporting requirements for pollutants from stationary sources. However,
full compliance with the EU Industrial Emissions Directive requires additional secondary legislation
and implementation measures. Moreover, Ukraine must implement the EU Eco-Management and
Audit Scheme (EMAS) and align its environmental standards with EU Ecolabel Regulations.

Environmental monitoring in Ukraine remains incomplete, with partial alignment to EU
standards. A state environmental monitoring program concept was approved in July 2023, but the
martial law regime has prevented its full implementation. Regarding public access to environmen-
tal information, the Law on the National Register of Pollutant Emissions and Transfers (PRTR) was
adopted in October 2023, with implementing legislation following in March 2024. Additionally, no
progress was made in aligning environmental liability, environmental crime, and environmental
control regulations with EU standards.

Ukraine must continue to develop environmental regulations to address air, water, and soil
pollution, which remain serious due to outdated industrial infrastructure and war-related
environmental damage. To help with this effort, a stronger vision for a zero-pollution future for
Ukraine is advisable, like the EU’s zero-pollution strategy. This can help create a comprehensive
approach that not only focuses on pollution itself but modernizing the economy through clean
energy, clean technology and sustainable business practices.

Ukraine’s environmental monitoring systems are outdated and require modernization to ef-
fectively track pollution levels. The state monitoring system should integrate new technologies,
expand coverage, and adopt a unified methodology for data collection. Investment in regional
environmental monitoring centers, as approved in 2024, should be prioritized to ensure accurate
assessments of air, water, and soil quality.

It is vital to enhance pollution monitoring and conducting a thorough assessment of post-
war air pollution impacted areas to establish a baseline for the reduction of environmental
pollution. While the programs currently underway for assessing environmental damage are very
important to track the status of the environment, it is very difficult to get a clear view of the actual
situation during the war.

Given the extensive environmental damage caused by the war, it is important to incorpo-
rate pollution reduction and ecosystem restoration into its post-war recovery strategy. This
includes remediating contaminated soil and water sources, restoring forests and wetlands, and
clearing toxic waste from industrial and energy infrastructure damaged by attacks. Industrial emis-
sions should be reduced by phasing out outdated coal-fired power plants and metallurgy facilities
while promoting clean technologies and best available techniques (BAT) in industrial operations.

To support businesses in adopting clean technologies and sustainable business practices,
the government should establish green funding programs and increase the available exper-
tise. Industrial companies could gain much support from green financing (including through green
public procurements), workforce training, regulatory incentives, and international cooperation. At
the same time, it is important for the government to strengthen regulatory agencies by allocating
resources for inspections, audits, and penalties for non-compliance.

142



iyl

x X X
xx xx xx k.4
s XXXKMX XXX XXXXXX
X MX X x X XX X
b 4 x b 4 x
» x k.4
o 3
x x x
()]
£
[g0)
—
¢
oD

2. F

inancing

the Green

Transition

143



Ukraine has adhered to the European Green Deal on a strategic level and has set in motion
actions to transition to a green economy. More recently, the establishment of the Ukraine Facili-
ty, a major financial mechanism for supporting Ukraine's recovery and reconstruction in 2024-2027,
and the opening of the EU accession negotiations strengthened these commitments by creating
concrete incentives for their realisation.

The ongoing military aggression against Ukraine has a significant impact on the Green Tran-
sition finance in Ukraine. This impact concerns both the demand and the supply of money as well
as efforts to analyse financial flows. The financial needs of Ukraine related to green transition and
ESG considerations are hard to disintegrate from the massive investments needed to repair dam-
ages being caused by the war in real-time. In such conditions, private investments are on the low
while internal financial resources are being drained thanks to uncertainty, war risks, and inflation.

Public finance from international donors remains unpredictable: more stable support from
multilateral donors is paired with volatile bilateral support. In addition, in line with govern-
ment priorities, international support tends to target the most urgent needs, which sometimes cre-
ates a preference for solutions with a shorter-term vision. In such circumstances, the risk persists
that ESG aspects of financing can be sidetracked despite generic pledges to “Build Back Better”.
For this reason, it is important to identify and strengthen the institutions critical to promoting the
Green Transition finance in Ukraine.

Public revenues for financing Green Transition in Ukraine come from taxes, other fiscal measures
(such as fees and fines), financial inflows from official development assistance (ODA) as well as
certain other sources (e.g., international charities).

Apart from general taxes on income and VAT, as of the end of 2024. a specific tax applies to
emissions of certain polluting substances (including CO2) by fixed sources. The applicable tax
rate remains low, the same as the collected tax revenues (linked to lowering such CO2 emissions
due to ongoing military aggression). No cap-and-trade system for CO2/GHG emissions operates in
Ukraine, though the development of the Emission Trading System in line with the EU approach is
envisaged by the Ukraine Plan 2024-2027" and the National Energy and Climate Plan until 2030
(NECP).™58

Since Ukraine is an Annex I country for purposes of UNFCCC situated in Europe, there is
a relatively limited number of multilateral donors that provide funding: EBRD, EIB, World
Bank/IBRD, Climate Investment Funds (Clean Technology Fund), GEF, NEFCO, as well as the
Black Sea Trade and Development Bank and certain others. Bilateral donors comprise the EU
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and mainly EU member states’ ministries, banks, development agencies, and the US and Canada,
Australia, Japan, and Korea from outside Europe. Certain Green Transition support is provided
directly by UN agencies (such as FAO, UNDP, UNEP, UNIDO) as well as by NGOs and charities. In
addition, Ukraine has two Article 6.2 Paris Agreement cooperative arrangements (with Switzerland
and Japan)'*®, which can generate profits from the sale of ITMOs.

Public expenditure for financing green transition cannot be systematically identified without
a system of budget tagging. No green/sustainable budgeting framework applies in the Ukrainian
budgetary process'®. Despite that and the austere fiscal environment caused by the military
aggression exacerbated in 2022, Ukraine continues to finance programmes and provide fiscal
incentives directed at Green Transition. These are streamed through the Energy Efficiency Fund
of Ukraine, the newly established Decarbonisation Fund, as well as sectoral funds and individual
state budget programmes of grant or low-interest debt finance. An important contribution to these
efforts, especially in the energy sector, is provided by sub-national government programmes (Kyiv,
Lviv, Vinnytsia, etc.).

In the absence of an official sustainable finance taxonomy, private sector revenues and
expenditure for financing green transition in Ukraine are difficult to track in a consistent
and reliable manner. EBRD, NEFCO, and IFC provide funding for private Green Finance initiatives
through loans and technical assistance. MIGA deploys guarantees in support of Ukraine from the
Support for Ukraine’s Reconstruction and Economy Trust Fund (SURE TF)'¢".
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Green Transition Finance Flows in Ukraine
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Figure 15. Bilateral climate-related development finance to Ukraine, total and major donors, 2017-

2022, in million USD (2022).

Based on the OECD data, the total bilateral climate-related finance to Ukraine in 2017-2022
was reported at approximately, USD 1.1 billion (Figure 15)'%2. Germany contributed the bulk of
this amount, followed by the EU (excluding EIB). Another major donor of bilateral finance with a
principal climate element was France. In terms of finance with a significant climate element, major
inflows came from the Netherlands, Japan, the USA, Norway, Denmark and Sweden. Overall, the
number of bilateral donors stood at 24

Total

IBRD

EIB

EBRD

2765

4838

Figure 16. Multilateral climate-related development finance to Ukraine, total and major donors,
2017-2022, in million USD (2022)

62 OECD, Accessed in March 2025. Development finance for climate and environment
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The total multilateral climate-related finance to Ukraine in 2017-2022 amounted to approxi-
mately USD 4.8 billion (Figure 16), mainly constituted (97.7%) by inflows from EBRD, EIB, and IBRD
(World Bank). Other multilateral donors, namely the Clean Technology Fund under the Climate In-
vestment Funds (CIF-CTF), the Black Sea Trade & Development Bank (BSTDB) as well as the Global
Environment Facility (GEF), provided substantially smaller amounts (ranging from USD 23 million
to USD 51 million each). These smaller donors can be differentiated in terms of the consistency of
their financial flows: while GEF provided finance throughout the indicated period (2021 being an
exception), CIF-CTF reported finance to Ukraine only in 2018-2019 and BSTDB in 2020.
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Figure 17. Environmental finance to Ukraine, total and major donors, 2017-2022, in million USD (2022)

The total environmental finance from bilateral donors to Ukraine amounts to approximately
USD 1.6 billion for the period 2017-2022. The EU (excluding EIB) stands as the biggest bilateral
donor overall, with a more or less even distribution of funds between principal and significant envi-
ronmental elements. Following the EU, the three biggest providers of environmental finance (with
the principal environmental element) are France, Germany, and Sweden, while in terms of bilateral
finance with a significant environmental element, these are Germany, the USA, and Sweden. In to-
tal, in that period, environmental finance came from 29 countries, mostly from Europe and North
America but also from Asia (Japan, Korea) and Australia. This includes Canada, Estonia, Greece,
Iceland, Ireland, and the UK as bilateral donors (compared to climate-related finance described
above). Overall, almost one-third of all bilateral environmental finance to Ukraine in 2017-2022
went to environmental objectives beyond climate change.
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Concerning the sector distribution, “energy” was the leading sector in climate-related fi-
nance (33%) and total environmental finance (28%). In climate-related finance, “transport and
storage” (23%), “industry, mining and construction” (7%) as well as “agriculture, forestry and fish-
ing” (7%) were next in line to receive the most finance. Interestingly, in climate finance to Ukraine,
5% was dedicated to “banking and financial services”. In environmental finance, after “energy”,
most environmental finance to Ukraine in 2017-2022 went to “government and civil society” (25%)
and “water supply & sanitation” (18%). These sectors received only 4% and 2% in climate-related
finance, respectively. “General environmental protection” as well as “agriculture, forestry, fishing”
received 6% of each of the total commitments in this period.

The distribution of climate-related finance to Ukraine in 2017-2022 between climate mitigation and
climate adaptation demonstrates that most financial commitments went into climate mitigation
(more than 82% for most major donors) with some stark exceptions: Japan dedicated the bulk of
its bilateral finance to Ukraine to adaptation while the EU institutions preferred to serve both ob-
jectives.

In 2017-2022, Ukraine recorded climate-related finance in three principal forms: grants, conces-
sional debt, and “non-concessional debt or debt not primarily developmental”. The latter mostly
came from multilateral donors such as EBRD, EIB, and IBRD (the World Bank). Of the total amount
of climate-related finance, 81% accounts for this latter category, with 16% of grants and only 2%
of concessional debt. Of major donors, Germany provided the biggest share of concessional debt
along with grants.
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OECD reports private climate finance mobilised alongside ODA on the OECD Data Explorer'®. The
classification of this financial flow is based on the general assumption that the private sector would
not have invested without an official finance intervention.
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Figure 18. Private climate finance mobilised, 2017-2022, total by year and by donors, in million USD
(2022)

According to OECD, in 2017-2022, the total mobilised private climate finance amounted to
approximately USD 2.3 billion.'®* However, this amount is unevenly distributed over the years,
with a spike in 2019 and an obvious decline in 2021-2022. Private climate finance was mobilised for
Ukraine predominantly by multilateral donors.

Most private climate finance in 2017-2022 was raised in the sectors “energy” (29%), “industry, min-
ing and construction” (23%), “transport and storage” (23%), as well as “banking and financial ser-
vices” (13%). Out of the five financing modalities tracked by OECD®, the bulk of private climate
finance came to Ukraine in 2017-2022 as direct investments into companies and SPVs (50%), fol-
lowed by guarantees (27%) and syndicated loans (17%).

164 Ibid.
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As of the end of 2024, no national climate, green, or sustainable taxonomy concept officially applies
in Ukraine. This means that various classifications of what constitutes green or sustainable finance
can co-exist in reporting and statistics.

Capital markets (green, sustainability, and sustainability-linked bonds): In 2021, amendments
to the Ukrainian law on capital markets introduced green bonds as a specific class of debt instru-
ments to finance “environmentally oriented projects”, such as those in alternative energy, energy
efficiency, waste management, clean transport, biodiversity protection, and climate change adap-
tation. Proceeds from green bonds must be used exclusively for financing or re-financing such pro-
jects. While the law mandates a separate procedure for selecting and supporting projects through
green bonds issued by the state, this procedure has not been approved by the end of 2024. In
2021, the National Securities and Stock Market Commission (NSSMC) adopted non-binding rec-
ommendations for the issuance of green bonds'™®. In 2022, the Cabinet of Ministers of Ukraine
(CMU) adopted a concept for the establishment and development of the green bonds market in
Ukraine'®”, while in 2024, NSSMC adopted a resolution regarding the issue and circulation of cor-
porate bonds. The latter categorises bonds into ordinary, green, and infrastructural and contains
certain other elements related to green bonds’e8,

In practice, at the end of 2024, no issuing of sovereign (state or local) green bonds was recorded.
There is limited experience with issuing thematic bonds by state-owned enterprises: in Novem-
ber 2021, the Ukrainian electricity transmission system operator Ukrenergo raised USD 825 mil-
lion through the issuance of Green and Sustainability-Linked Bonds with a 5-year maturity on the
London Stock Exchange,® with 20% coming from EBRD'”°. Proceeds from the bond issue were
destined to cover debts accumulated in the chain of transactions related to the state support of
renewable energy producers and featuring Ukrenergo as an intermediary'’’. In addition, major
Ukrainian companies (such as state-owned Ukravtodor, Ukrzaliznytsia, Naftogaz of Ukraine, private
MHP, Kernel, etc) already have experience offering bonds on foreign trading venues. Overall, ex-
perts estimate the potential volume of the Ukrainian green bonds market to reach USD 173 million
in 2023.772
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https://www.nssmc.gov.ua/document/?id=12423398
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https://zakon.rada.gov.ua/laws/show/z1414-24#Text
https://zakon.rada.gov.ua/laws/show/z1414-24#Text
https://ua.energy/about_us/for-investors-2/eurobond-2026/
https://www.ebrd.com/work-with-us/projects/psd/53221.html
https://enlargement.ec.europa.eu/document/download/1924a044-b30f-48a2-99c1-50edeac14da1_en?filename=Ukraine Report 2024.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-10/Supporing Green Bond Development for Ukraine.pdf

Sustainable and green lending by domestic financial institutions: The Ukrainian financial mar-
ket is still underdeveloped and dominated by banks (mostly state-owned but also private with both
domestic and foreign capital) with limited participation of non-bank financial institutions and pri-
vate pension funds'. While the National Bank of Ukraine (NBU) endorses the goal of promoting
sustainable finance through the gradual integration of ESG risks,'* it does not provide statistics
regarding the financial sector’s sustainable or green lending, which can be partially explained by
the absence of a green/sustainable taxonomy.

Under Ukrainian law, banks as issuers of shares are required to publish management reports,
which, for some of them, shall include a sustainable development report (see below for more de-
tails). However, such reports are non-standardised and are often insufficiently informative. One
notable exception is the state-owned Ukrgasbank, one of the biggest banks in Ukraine, which posi-
tions itself as an “eco bank”. In its 2023 annual report, it describes its sustainable products with ref-
erence to sectors rather than technical criteria and provides a breakdown of its 2023 loan portfolio,
where 47% is dedicated to renewable energy, 24% to energy and resource efficiency, and the rest
to other sustainable initiatives, such as social and community development, medicine and health
safety, waste management, eco-farming and agricultural production, environmental protection'.

Public support programmes can only notionally be considered Green Transition finance in the ab-
sence of a green/sustainable taxonomy or relevant budget tagging. However, some of the public
initiatives are specifically directed at achieving energy efficiency improvements and renewable en-
ergy development, which can qualify for Green Transition purposes.
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Energy Efficiency Fund of Ukraine

Established in 2018 with the support of the EU and Germany, the Energy Efficiency Fund of Ukraine
(EEF) is a 100% government-owned financial institution. EEF is funded jointly by the Ukrainian
government and international donors (the EU and the German government) via a trust account
managed by IFC. Currently, EEF has three programmes: the main programme, “EnergoDim” and
“VidnovyDim", established as a response to the 2022 full-scale invasion, and a newly launched pro-
gramme “, GreenDim". The “EnergoDim” programme targets housing associations and their ener-
gy efficiency measures, while the newest “GreenDim” programme set off in 2024 allows lending
for renewable energy projects. EEF provides annual statistics of performance on each of the pro-
grammes, including on the energy savings and CO2 emission reduction achieved'®.

Table 8. Grants disbursed from “Energodim” and “GreenDim"” programmes in 2023 and 2024

Grants disbursed 2023 (USD mln)"”? 2024 (USD mln)'78

“Energodim” programme’”® 9.1 14.8

“GreenDim” programme n/a 0.4

State-subsidised loans for distributed energy

There are several state-sponsored programmes directed at promoting distributed energy genera-
tion and storage'®. These programmes target households, housing associations, SMEs, and larger
businesses. For households, bank interest is compensated on the purchase of solar panels with
energy storage systems as well as wind power installations'®'. For housing associations, under the
“5-7-9 Affordable Loans” programme'®, lower interest rates apply on loans for the purchase and
installation of generation and storage equipment using alternative energy'®. By the end of 2024,
the number of loan agreements with housing associations was 16 for a total amount of UAH 30 min
(ca USD 0.7 mln); in addition, under the same programme 133 loan agreements were concluded
with businesses under energy performance contract schemes or for other energy-related purpos-

76 Energy Efficiency Fund, 2024. Report on the Activities of State Institution “Energy Efficiency Fund” for the Year 2023
77 Here and below for conversion in respect of 2023 the official NBU exchange rate at 29.12.2023 (UAH/USD) is used and equals 37.98.
78 Here and below for conversion in respect of 2024 the official NBU exchange rate at 30.12.2024 (UAH/USD) is used and equals 42.039.

7% Energy Efficiency Fund, Accessed in March 2025. Periodic Report of «<EHEPFTOAIM» - MporpamMa nNiaTpuMKnN eHepromMofepHisadlii
b6araTonoBepxoBux byanHKIB

80 Ministry of Energy of Ukraine, Accessed in March 2025. Po3B1TOK po3noaineHoi reHepadlii

81 Business Development Fund, 2024. Mporpama «EHeproHe3anexHictb GisnyHUX ocib - BAaCHWKIB AOMOrocnogapcTB»
82 Business Development Fund, Accessed in March 2025. Mporpama “A0CTYMHI KPEANTW 5-7-9%"

'8 Ukrainian legislation employs two terms: “alternative energy sources” and “renewable energy sources”, with the former being wider
than the latter. In the context of households and housing associations, the former term closely mirrors the latter one.
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es with the total amount of UAH 1.6 bln (USD 39.6 mIn)'84. Businesses can also access finance from
newly created Decarbonisation Fund of Ukraine®. In 2024, 17 projects were financed related to
renewable and alternative energy as well as energy performance contracts for the total sum of
UAH 180.1 min (USD 4.3 min)'&e,

Anticipated finance needs for Green Transition targets

The latest Ukraine information on financial needs related to the implementation of UNFCCC and
the Paris Agreement is based on the calculation of its financial needs to implement the NECP (un-
der the “with additional measures”, WAM scenario) as well as additional needs related to agricul-
ture, waste, and LULUCF. According to this data'®’, the overall investment needs based on NECP are
USD 98.4 billion by 2030, broken down by sectors as follows:

Energy sector 22.8M
Industry 16.4@
Transport 26.8)
Buildings 17.94
Supply sector 4.9%)
Agriculture 4.3
Waste 2.1
LULUCF 3.2
Total 98.4

These figures are complemented by the following graph showing investment needs by sector un-
der two scenarios of the Ukrainian NECP.

It should be noted that these figures do not include financial needs for climate adaptation (which
were not costed by Ukraine) and are likely to require re-evaluation considering the added need to
repair impacts of the war (e.g., in the case of agricultural land, forests, other lands contaminated
with remnants of war).

84 Business Development Fund, Accessed in March 2025. LlloTuxxHeBa iHdopMallig Npo pe3ynbTaty [ep)aBHOoi nporpamu JoCTyrHi
KpeanTun 5-7-9
85 The Decarbonization Fund of Ukraine Joint Stock Company, Accessed in March 2025. KpeanTtyBaHHS

86 The Decarbonization Fund of Ukraine Joint Stock Company, Accessed in March 2025. JisnbHicTb

87 United Nations Framework Convention on Climate Change, 2024. Information and data from Ukraine for the preparation of the 2024
Report on the determination of the needs of developing country Parties related to the implementation of the Convention and the P

153


https://bdf.gov.ua/publichna-informatsiia/informatsiia-pro-rezultaty-derzhavnoi-prohramy-dostupni-kredyty-5-7-9/
https://bdf.gov.ua/publichna-informatsiia/informatsiia-pro-rezultaty-derzhavnoi-prohramy-dostupni-kredyty-5-7-9/
https://fdu.com.ua/yu
https://fdu.com.ua/partner-1
https://unfccc.int/sites/default/files/resource/NDR_Ukraine_26062024.pdf
https://unfccc.int/sites/default/files/resource/NDR_Ukraine_26062024.pdf

Ukraine Financing the Green Transition

Investment by Sector
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Anticipated finance needs for the management of risks from
natural hazards

As a result of global warming, Ukraine is prone to experience warmer temperatures and more
volatile precipitation patterns (especially in the east and southeast), leading to a higher likelihood
of draughts and floods'®®. Floods are estimated to affect the annual average population of 600,000
and the annual average GDP of USD 1 billion®,

However, according to Ukraine’s official submission to UNFCCC in 2024, no quantification of climate
adaptation needs has been performed and is expected at a later stage. This can be explained by a
logical dependence of estimations on the scope of war damages and reconstruction needs. In the
meantime, other sources can provide relevant estimates. IMF experts rely on the estimated fiscal
costs of adaptation investments as amounting to 0.3% of GDP annually allocated as 0.22% relat-
ed to strengthening existing assets, 0.06% for new assets, and 0.06 % related to costal protection
against sea level rise®,

88 Geoffrey Keim and Mariia Sydorovych, Policies to Address Climate Change, Ukraine. IMF Selected Issues Paper (SIP/2023/001).
Washington, DC: International Monetary Fund

189 Global Facility to Disaster Reduction and Recovery, 2017. Disaster Risk Profile: Ukraine

190 Geoffrey Keim and Mariia Sydorovych, Policies to Address Climate Change, Ukraine. IMF Selected Issues Paper (SIP/2023/001).
Washington, DC: International Monetary Fund
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The current Ukraine's long-term low-emission development strategy (from 2017), the same as the
updated NDC (from 2020)™", does not estimate the Green Transition funding gap. Ukraine is cur-
rently working on an updated strategy'? and an updated NDC. Overall, reliable information on
the Green Transition finance gap is difficult to generate, considering the fluctuating private and
public investments (directly linked to the continuation of hostilities) and unpredictable interna-
tional inflows from donors. In addition, projected needs are constantly increasing in response to
war-inflicted damages. Under these circumstances, “finance needs” and “finance gap” are often
synonymised, which is also the perception of local stakeholders.

Importantly, finance in the form of investment can come both from private and public sources.
As part of the Extended Fund Facility for Ukraine, the IMF has estimated that private investments
in 2024-2027 will amount to three-quarters of all investments. The World Bank has projected how
much private finance could be attracted to fill the finance gap identified in the RDNA 3 for 2023-
203393, however, such analysis is not aligned with the dimensions of the European Green Deal and
does not address the gap in public finance.

While the institutional gap assessment for the transition towards a green economy and society - in
line with the targets and goals of the European Green Deal - encompasses a wide spectrum of lay-
ers and perspectives, the following analysis of institutional gaps focuses on those institutions that
predominantly enable Green Transition finance flows. Two components constitute this analytical
framework:

sector-specific institutional gaps for Green Transition finance identified for Ukraine;

institutional gaps based on the EU Sustainable Finance Governance Framework putin place
to steer finance into more sustainable purposes and relevant for Ukraine in the EU acces-
sion process.

The following major sector-specific institutional gaps have been identified for Ukraine which im-
pacts on Green Transition finance:
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European Green Deal Institutional Gaps for Green Transition Finance
sector or theme

+ Challenges in quantification of Green Transition financial needs are
exacerbated by the war. This prevents a proper identification of the
finance gap and the design of a tailored strategy to address it.

General * No green/ sustainable budgeting or expenditure tracking policies for

public finances exist at present.

* A comprehensive and robust green Public Investment Management
(PIM) system is yet to be developed.

+ Current carbon pricing is not stimulating GHG emission reduction,
due to a low taxation level focusing on CO2. An emission trading
system (ETS) is absent.

* The relaunch of a comprehensive and robust monitoring, reporting
and verification (MRV) system for GHG emissions is a prerequisite for
an EU-model aligned ETS.

Climate change * There is no system of tracking, monitoring and controlling of public
fossil fuel subsidies at the national, sub-national, or SOE level.

+ A tracking and accounting mechanism and reduction incentives for
CH4 emissions are yet to be designed with a potential to attract more
mitigation finance.

+ Climate adaptation and disaster risk management suffer from the lack
of adequate financial instruments related to the ongoing war risks.

+ A clear circular economy / waste management strategy is yet to be
formulated and supported by proper incentives building on, inter alia,
Circular economy & the Law of Ukraine “On waste management”.'%*

waste management + The insufficient use of green public procurement is a missed oppor-
tunity for public expenses increasingly aiming at the procurement of
sustainable goods, works and services.

* The system of environmental monitoring and emission control needs
to be improved to provide a solid basis for results-oriented finance.

* The environmental tax needs an overhaul in line with the EU approach.

+ Existing war-time exceptions from mandatory Environmental Impact
Assessment and Strategic Environmental Assessment procedures
(especially for infrastructure and certain energy facilities) potentially
increases the risk of public and private commitments in major non-
sustainable projects and investments.

Environment protection

194 \erkhovna Rada of Ukraine, 2023. 3AKOH YKPAIHW Ne 47, c1.269, [po ynpaeniHHA Bioxogamu
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European Green Deal Institutional Gaps for Green Transition Finance
sector or theme

+ The biodiversity strategy supported by proper incentives must be for-
mulated.

+ The comprehensive, reliable and digitalised data on the full scope of
biodiversity activities and the analysis of their actual impact on nature
conservation are not available, which circumvents further expansion of
financial flows into the sector.

* The legal and organisational framework of the Emerald Network areas

Nature and biodiversity is yet to be established. Overall, only a small part of the national territo-
ry was designated as nature conservation areas. Designated sites may
attract more finance into biodiversity conservation, including through
generation of income from visitors.

+ Lacking sustainability criteria for biofuels, bioliquids, and biomass fu-
els, sustainable origin tracking for wood and similar systems disables
private investments into greener businesses.

+ Subsidy schemes for RES and distributed generation lack a sustainable
and predictable source of finance leading to accumulation of debts
along supply chains and circumventing further RES support attempts.

* There are cumbersome and complex permitting procedures for RES.

Energy and buildings + Regulated utility prices are set at non-cost-reflective levels, which
combined with absent energy efficiency obligation schemes, other
regulatory barriers and the lack of predictable public finance prevent
new investments into energy efficiency improvements (including in the
heat sector) and result in a stagnating ESCO market.

* A clear Farm-to-Fork strategy must be formulated and supported by
proper incentives, as well as control and verification mechanisms
building on, inter alia, the Law of Ukraine “On Main Principles and
Requirements to Organic Production, Circulation and Labelling of
Organic Products”.’®

+ The State Agrarian Register should become fully functional and cover
the full agrarian value chain to be used for provision of all agricultural
and rural development support.

Sustainable food + An independent body to manage and control public support to the

systems sector needs to be established, as well as its administrative and control
capacity ensured as a necessary step to unlock further EU public
support.

* A Farm Sustainability Data Network (FSDN)'® needs to be deployed
as a precursor for effective distribution of support for agriculture and
tracking its impact.

* There is an urgent need to improve the efficiency of and integrate
sustainability into various forms of public support to agriculture.

195 Verkhovna Rada of Ukraine, 2018. 3AKOH YKPAIHW Ne 36, cT.275, [P0 OCHOBHI NPUHLIMAM Ta BUMOIUN [0 OPraHiYHOro BUPO6HMLITBA,
06iry Ta MapKyBaHHSA OpraHi4yHoi npoayKLji

1% Ministry of Agrarian Policyand Food of Ukraine, 2024. MiHarpononiTuk13anyCcKae nifIoTHUN MPOEKT Mepexki 360py CilbCbKOroCnoaapCbKmx
naHnx FADN/FSDN
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European Green Deal Institutional Gaps for Green Transition Finance
sector or theme

* A complex approach to infrastructure development is yet to be imple-
mented, anchored in Trans-European transport networks and targeting
synergies with energy networks and decarbonisation in transport.

+ Competition and independent regulatory supervision are yet to be en-

Urban planning and sured in railway passenger and cargo transport capable of attracting
smart mobility more private finance into the sector and setting decarbonisation tar-
gets.

* More sustainable investments into ports, new roads and multimodal
transport can be expected with relevant regulatory reforms in line with
the EU acquis.

+ Fully functional digital solutions are necessary in the energy, nature
and biodiversity, sustainable food systems (e.g., implementation of
geoinformation system, Spatial Data Infrastructure'” and Integrated

Digitalization Administration and Control System'®), as well as for urban planning

and smart mobility (e.g., European Rail Traffic Management System

and eFTI) to ensure the adequacy of current spending and attract more
public and private finance into innovative businesses.

+ Wider participation in Horizon Europe governance and projects is yet
Research and to be promoted.

Innovation + Further development of regional smart specialisation strategies is nec-
essary to attract finance into innovations at sub-national levels.

197 European Commission, Accessed in March 2025. INSPIRE Knowledge Base
198 European Commission, Accessed in March 2025. Integrated Administration and Control System (IACS)
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The above institutional gaps can be complemented and viewed against the implementation status,
progress and prospects as regards key elements of the EU Sustainable Finance Governance Frame-
work. Overall, the latter has been developed around the 2018 Sustainable Finance Action Plan,'®
based on which various legal acts have been adopted and are still being developed. The following
table summarises such key aspects:

EU Sustainable
Finance Governance
Framework’s key
elements

Imple-

mentation Implementation efforts and outlook
status?®°

While some work reportedly started on developing the clas-
sification of sustainable economic activities and respective
technical criteria by the State Agency for Energy Efficiency
of Ukraine before 2022, there is no record of it progressing
further. The concept paper for the establishment and the de-
velopment of the green bonds market adopted by CMU in
late February 2022 indicates that the taxonomy is a precon-
dition for green bonds market but does not go further than
that.2" Under the new Financial Sector Development Strate-
gy announced in 2023 (hereinafter - new FSDS), NSSMC is in
charge of preventing greenwashing. The adoption of corpo-
rate bonds standards which refer to ICMA or CBI taxonomies
as applicable to green bonds can be seen in this context. Im-
portantly, the adoption of the Ukrainian taxonomy requires
an appropriate legal basis capable of making it binding on
public and private actors as well as subject to supervision
and enforcement, where necessary.

Official classification of
economic activities as No visible
sustainable (from the progress

ESG perspective)

Several laws of Ukraine?®® require companies to submit man-
Disclosure of non- agement reports (alongside financial statements and annual
financial (ESG) On track issuer's reports) containing, among others, non-financial in-
formation related to company’s activity prospects and risks.
Micro and small enterprises are exempt from this require-
ment while medium enterprises may choose not to disclose
non-financial data. Recommended guidance for the content
of management reports indicates the need to disclose ESG

information /
sustainability
reporting?®

199 European Union, Accessed in March 2025. Action Plan: Financing Sustainable Growth

200 Categories: No visible progress / Some progress / On track. Implementation status as at 31.12.2024.

201 Verkhovna Rada of Ukraine, 2022. 3AKOH YKPAIHW Ne 175-p, Mpo cxBaneHHs KoHuenLii 3anpoBamKeHHs Ta PO3BUTKY PUHKY 3e1eHIX
obnirauin B YKpaiHi

202 Relies on three interrelated acts: Directive 2014/95/EU of the European Parliament and of the Council of 22 October 2014 amending
Directive 2013/34/EU as regards disclosure of non-financial and diversity information by certain large undertakings and groups; Directive
(EU) 2022/2464 of the European Parliament and of the Council of 14 December 2022 amending Regulation (EU) No 537/2014, Directive
2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as regards corporate sustainability reporting (“Corporate Sustainability
Reporting Directive”); Commission Delegated Regulation (EU) 2023/2772 of 31 July 2023 supplementing Directive 2013/34/EU of the
European Parliament and of the Council as regards sustainability reporting standards. All of them amend the crucial legal act on financial
accounting and reporting, i.e. Directive 2013/34/EU.

203 \erkhovna Rada of Ukraine, 1999. 3AKOH YKPAIHW Ne 40, cT.365, Mpo 6yxrantepcbkuii 06iK Ta dhiHaHCOBY 3BIiTHICTb B YKpaiHi;
Verkhovna Rada of Ukraine, 2006. 3AKOH YKPAIHW Ne 31, cT. 268, [1po prHKM KaniTanay Ta OpraHisoBaHi TOBapHi PUHKM
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EU Sustainable

. Imple-
Finance Governance P

mentation Implementation efforts and outlook
status

Framework’s key
elements

aspects.?* When submitted by the issuer, the report must
cover its corporate governance and, in case of some issuers,
contain a sustainable development report.2®> Such reporting
however remains non-standardised.

In the Ukraine Plan, Ukraine committed to develop legisla-
tion for corporate sustainability reporting. In October 2024,
CMU adopted the Strategy for the implementation of sus-
tainable development reporting by companies as well as its
operational plan for 2024-2026.2° The Ministry of Finance is
the responsible entity for monitoring the implementation of
the strategy.

In addition, under the Ukraine Plan by Q4 2025 an official
study will be published regarding the current state of ESG
reporting for the extractive industry.

2021 - amendments to the Law on capital markets introduc-
ing green bonds; NSSMC adoption of non-binding recom-
mendations for the issuance of green bonds;?% 2022 - CMU
concept paper for the establishment and development of the
Green Bonds?” On track green bonds market in Ukraine;?*® 2024 - NSSMC resolution
regarding the issue and circulation of corporate bonds?'°
(see more above).

In addition, the new FSDS envisages the creation of social
bonds and “sustainable development bonds".2"

204 \Verkhovna Rada of Ukraine, Ministry of Finance of Ukraine, 2018. HAKA3 Ne 982, Mpo 3aTBepIKeHHA MeToANYHUX PeKOMEeHaLil 3i
CKNaflaHHs 3BIiTY NPO yrnpaBAiHHA

205 Verkhovna Rada of Ukraine, HauioHanbHa KOMicCial 3 LLiHHMX NanepiB Ta $OHOOBUX PUHKIB CNPUSAE PO3BUTKY PUHKIB KaniTany, 2023.
PILLIEHHA Ne 608, Mpo 3aTBepmKeHHS MON0XKEHHA MNP0 PO3KPUTTSA iHGOpMaLii eMiTeHTaMU LLIHHUX NanepiB, a TaKoX 0cobamu, sKi
HaOalTb 3abe3neyeH

206 Verkhovna Rada of Ukraine, Cabinet of Ministers of Ukraine, 2024. PO3MOPAMIKEHHA Ne 1015-p, MNpo cxBaneHHa CrpaTerii
3anpoBaXXeHHSA NiANPUEMCTBAMM 3BITHOCTI i3 CTANIOr0 PO3BUTKY

207 Relies on the EU Taxonomy and Regulation (EU) 2023/2631 on European green bonds and optional disclosures for bonds marketed as
environmentally sustainable and for sustainability-linked bonds.

208 National Securities and Stock Market Commission (Ukraine), 2021. MNpo cxBaneHHsa PekoMeHaallil Loao peanisadii abo gpiHaHCyBaHHSA
MPOEKTIB EKONOriYHOro CNpsiMyBaHHS LLIMIIXOM eMicCii 3eneHunx obnirauin

209 \lerkhovna Rada of Ukraine, 2022. 3AKOH YKPAIHW Ne 175-p, Mpo cxBaneHHs KoHLenLii 3anpoBamkeHHs Ta PO3BUTKY PUHKY 3e1eHUX
obnirauin B YKpaiHi

210 \lerkhovna Rada of Ukraine, 2024. 3AKOH YKPAIHW Ne 28/21/1105/K03, Mpo 3aTBepaxeHHs [0J0XEHHS NPO NOPSAOK 3AINCHEHHS
eMicii kKoprnopaTBHUX 0bnirauin Ta ix obiry

21" National Bank of Ukraine, Accessed in March 2025. CTpaTeria po3BUTKY GpiHaHCOBOro CEKTOPY YKpaiHU
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Other label-based

) o . In late 2024, NSSMC presented a draft law “On Investments
instruments in financial

Funds” which seeks, among others, to transpose EU acquis

markets (e.g., Green on EuSEFs and ELTIFs.2"> The new FSDS?'® envisages for NSS-
Benchmarks,?'2 ESG Some MC a task related to “the introduction of ESG-rating” without
rating providers,**? progress providing details on the future framework. It may be facili-
sustainability-focused tated by the recent adoption of the generic Law of Ukraine
funds or products?'4) “On Rating”.?"”
In 2021, NBU formally adopted the Sustainable Finance De-
velopment Policy until 2025.2" Under the new FSDS,??° this
policy needs to be updated given the ongoing full-scale war,
the policy’s inconsistency with current EU acquis as well as
its inability to meet new challenges facing the financial com-
munity and the NBU as the sector’s conditions change.?”'
Integration of ESG The current NBU's approach envisages the development
factors into banking On track of the ESG policy White Paper (to determine the current
supervision?'3 state of the sector’s ESG risk management, its vision going

forward, as well as a detailed plan of regulatory actions to
transition the sector to its envisaged state and an interme-
diate stage before a new policy is drafted), the NBU Internal
Policy (to shape the NBU'’s work as an organization) as well
as the NBU's ESG Risk Management Policy for Financial In-
stitutions.??2 The World Bank and SIDA are assisting NBU in
the sustainable finance track, including as regards the im-
plementation of the updated Capital Requirements Directive
/ Capital Requirements Regulation.?®

212 Regulation (EU) 2019/2089 of the European Parliament and of the Council of 27 November 2019 amending Regulation (EU) 2016/1011
as regards EU Climate Transition Benchmarks, EU Paris-aligned Benchmarks and sustainability-related disclosures for benchmarks.

213 Regulation (EU) 2024/3005 of the European Parliament and of the Council of 27 November 2024 on the transparency and integrity of
Environmental, Social and Governance (ESG) rating activities, and amending Regulations (EU) 2019/2088 and (EU) 2023/2859.

214 Regulation (EU) No 346/2013 of the European Parliament and of the Council of 17 April 2013 on European social entrepreneurship
funds; Regulation (EU) 2015/760 of the European Parliament and of the Council of 29 April 2015 on European long-term investment
funds.

215 National Securities and Stock Market Commission (Ukraine), 2024. European integration of investment funds: the NSSMC presents
new draft law to market participants

216 National Bank of Ukraine, Accessed in March 2025. CtpaTerisi po3BuTKY $hiHaHCOBOro cekTopy YKpaiHu

217 Verkhovna Rada of Ukraine, 2024. 3AKOH YKPAIHW Mpo penTuHrysaHHs

218 This covers the integration of ESG risks into the exercise of prudential control and the banks’ risk management strategies and policies,
relying on the European Central Bank's Guide on climate-related and environmental risks, as well as key prudential supervision legisla-
tion (as amended): Directive 2013/36/EU of the European Parliament and of the Council of 26 June 2013 on access to the activity of credit
institutions and the prudential supervision of credit institutions and investment firms, amending Directive 2002/87/EC and repealing
Directives 2006/48/EC and 2006/49/EC (“Capital Requirements Directive”) and Regulation (EU) No 575/2013 of the European Parliament
and of the Council of 26 June 2013 on prudential requirements for credit institutions and investment firms and amending Regulation
(EU) No 648/2012 (“Capital Requirements Regulation”).

219 National Bank of Ukraine, 2021. MoniTuKa WO00 PO3BUTKY CTaoro GiHaHCyBaHHS Ha nepion A0 2025 poky
220 National Bank of Ukraine, Accessed in March 2025. CTpaTeris po3BUTKY GiHAHCOBOro CeKTopy YKpaiHu

221 National bank of Ukraine, 2024. Sustainable Finance Development Policy

222 Thid.

223 National Bank of Ukraine, Accessed in March 2025. BigHOBneHHS Ta CTilKiCTb GiHaHCOBOro ceKTopy B YKpPaiHi
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NSSMC is the capital markets regulator in Ukraine. Many of
its past and ongoing initiatives have been directed at pro-
moting practices based on consideration of ESG factors. In
addition to what is already described in this chapter, in De-
cember 2021 NSSMC published a separate ESG chapter?*

Integration of ESG to the Corporate Governance Code adopted previously as a
factors into capital Some best practice document for domestically listed companies.
markets supervision progress Under the new FSDS, NSSMC is tasked with countering gre-

enwashing, introducing social and “sustainable develop-
ment bonds”, “ESG reporting” and “ESG rating”. However,
such efforts need to come under a comprehensive strategic
umbrella to be better understood by the market and serve
the underlying causes.

Sustainability disclosure
in the financial services
sector (esp. as regards
financial products with
environmental or social
characteristics and
sustainable investment
products).?#* No visible
Disclosure on ESG factors | progress
in investment decisions
and advice.

Under current regulations, banks are required to include
in their management reports the analysis of economic,
environmental and social aspects of their activities, their
change over time and their future impact or risk potential.??’
In practice, such reports are heterogenous and non-
standartised. The new FSDS?*%® envisages in the future the
adoption of “norms which enhance the transparency of
instruments to finance ESG-projects”. There is however no
detalisation of the applicable format or framework of such
norms. In addition, the same document envisages the
introduction of “ESG reporting” by NSSMC without specifying
whether this should apply to issuers or financial institutions
under its supervision.

Identification and
accounting for
sustainability preferences
in investment and
insurance advice.?®

225 Relies on: Regulation (EU) 2019/2088 of the European Parliament and of the Council of 27 November 2019 on sustainability-related
disclosures in the financial services sector; Commission Delegated Regulation (EU) 2022/1288 of 6 April 2022 supplementing Regulation
(EU) 2019/2088 of the European Parliament and of the Council with regard to regulatory technical standards specifying the details of the
content and presentation of the information in relation to the principle of ‘do no significant harm’, specifying the content, methodologies
and presentation of information in relation to sustainability indicators and adverse sustainability impacts, and the content and presenta-
tion of the information in relation to the promotion of environmental or social characteristics and sustainable investment objectives in
pre-contractual documents, on websites and in periodic reports.

226 Relies on: Commission Delegated Directive (EU) 2021/1269 of 21 April 2021 amending Delegated Directive (EU) 2017/593 as regards
the integration of sustainability factors into the product governance obligations; Commission Delegated Regulation (EU) 2021/1253 of
21 April 2021 amending Delegated Regulation (EU) 2017/565 as regards the integration of sustainability factors, risks and preferenc-
es into certain organisational requirements and operating conditions for investment firms; Commission Delegated Regulation (EU)
2021/1257 of 21 April 2021amending Delegated Regulations (EU) 2017/2358 and (EU) 2017/2359 as regards the integration of sustaina-
bility factors, risks and preferences into the product oversight and governance requirements for insurance undertakings and insurance
distributors and into the rules on conduct of business and investment advice for insurance-based investment products. The first two
acts relate to MiFID II while the latter relates to the Insurance Distribution Directive.

227 Verkhovna Rada of Ukraine, National Bank of Ukraine, 2011. MOCTAHOBA Ne 373, Mpo 3aTBepMXEHHS IHCTPYKLIi Npo nopsagok
CKNafaHHA Ta onpuaoaHeHHs GiHaHCOBOI 3BITHOCTI 6aHKiB YKpaiHu

228 National Bank of Ukraine, Accessed in March 2025. CTpaTeris po3BuUTKY GiHAHCOBOro CeKTopy YKpaiHu
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Importantly, the EU Sustainable Finance Governance Framework rests on the foundation of key
regulatory frameworks targeting specific aspects of financial services?”® such as: Capital Require-
ments Directive / Capital Requirements Regulation (for credit institutions, including banks), MiFID
IT / MiFIR (for capital markets), the Investment Firms Directive / Investment Firms Regulation (for
investments firms, i.e. asset managers), the Solvency II framework (for insurance firms) etc. This
also includes the Shareholder Engagement Directive.?*° Progress still needs to be made in the final-
isation of basic financial sector regulatory frameworks.?"

Based on the institutional gap assessment presented in section 5, the following specific recommen-
dations for institution and capacity building, as well as policy development can be made directly
aiming at the facilitation and mobilization of domestic/international public and private financial
flows supporting green transition in Ukraine.

Ukraine needs a dynamic methodology to identify and quantify Green Transition finance
needs and respective finance gaps despite the state of war. The analysis to be carried out based
on this methodology should be used to develop a tailored Green Transition finance strategy
which will comprehensively cover the variety of sources of finance and assign appropriate institu-
tional capacity to implement it.

Ukraine can benefit from progress on green budgeting. It needs to improve the rule of ear-
marking revenues for Green Transition which should help build trust with market players. It may
consider promoting budget/expenditure tagging, both at the national and sub-national levels, to
enable better tracking of Green Transition finance. Fossil fuel subsidy tracking system should also
be in place to trace, inform public decisions and steer them towards sustainability. Ukraine should
also develop a system of Public Investment Management where the consideration of ESG factors
and the “do-no significant harm” (DNSH) principle will be engrained. Finally, it needs to consider
expanding and improving the use of green public procurement.

Ukraine must develop and adopt a national taxonomy of sustainable activities in line with
the EU approach. Without such a methodology, other efforts at promoting Green Transition fi-
nance are easily undermined. It is important that this taxonomy is used and further refined in rela-
tions with key international donors of Ukraine.

Carbon pricing in Ukraine should be overhauled. The EU-aligned emission trading system should
be launched backed by a robust MRV system. Current environmental tax should be brought in line
with the EU rules. In addition, tracking and controlling other GHG gases (such as methane) should
be promoted.
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The current implementation of the EU’s Sustainable Finance Governance Framework may seem
sporadic and devoid of the strategic vision of its benefit for the local economy and markets. A Sus-
tainable Finance strategy common for all financial services sector regulators can be helpful
to clearly set out key objectives and elements of this framework to be applied in Ukraine and the
necessary adjustments to be made, given the current state of the Ukrainian financial services sec-
tor, its potential, challenges and opportunities of recovery and reconstruction. This strategy could
promote the integration of ESG factors into the new regulatory frameworks in the financial services
sector (e.g., for investment firms and funds, pension funds, insurers and re-insurers, etc). It could
also prioritise measures which encourage investors and financial intermediaries to promote sus-
tainability.

More regulatory attention should be paid to analysing specific issues with supply and demand
and designing solutions for the wider issue of green and other thematic bonds, the offer of
retail financial products marked with sustainability, and disaster risk management financial
products.

National sector strategies form the starting point not only for reforms in respective sectors of
the European Green Deal but also for promoting Green Transition finance in these sectors. In this
connection, circular economy/waste management, biodiversity, Farm-to-Fork and transport
strategies should be refined detailing the objectives and scope of relevant policies as well as
concrete financial tools for their achievement.

Modern ICT provides opportunities to expand Green Transition finance flows and strengthen
their impact. Digital solutions should be used to track sector progress with reference to past and
future finance, which is particularly relevant for areas where such progress is difficult to trace (bi-
odiversity) or where there is a significant number of potential beneficiaries and associated risks of
fraud (agriculture). Digital solutions can also be part of regulatory reforms directed at increasing
sustainable private investments (e.g., multimodal transport). Finally, digital solutions should be
put in place to build up and improve existing infrastructures supporting the implementation of the
European Green Deal (such as tracking of sustainable products and services).
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3. Cross-Cutting
Green Transition
Topics

This section contains the cross-cutting areas related to the green transition
in Ukraine, which, if implemented properly, can support the achievement
of green transition goals. In all topics, the report aims to capture the most
relevant information available in Ukraine at the time of writing.

165



In the context of the EU policy, Just Transition is a term used to describe the transition to a cli-
mate-neutral economy while securing the future and livelihoods of workers and their communities.
A just transition to a climate-neutral economy provides and guarantees better and decent jobs,
social protection, more training opportunities and greater job security for all workers affected by
climate change policies.

Although this framing of Just Transition is applicable and useful for Ukraine, whose economy still
heavily relies on extractive industries and fossil fuels, the approach to Just Transition in this
chapter of the National Assessment highlights the importance of a broader framework. This
framework should incorporate social justice components within the context of the green transition,
focusing not only on workers in the fossil fuel industries but also on aspects such as poverty, social
equity, and other forms of social vulnerability. In light of the Russian full-scale invasion of Ukraine
and its devastating consequences for Ukrainians, discussions around Just Transition must consider
the overall damage inflicted on Ukrainian society by the war.

A just transition and the streamlining of social justice priorities are crucial for Ukraine in the
context of the green transition and recovery process. These should be strongly emphasized
as fundamental cross-cutting components in green transition- and recovery-related policies and
projects.

There is no established system for monitoring social justice indicators in Ukraine, nor any
methodology that defines the scope of social-justice-related topics to be tracked. However,
there are a number of indicators, specifically those included in Sustainable Development Goals
(SDGs) reporting, that allow tracking progress on topics related to poverty, equality, education,
skills, and other relevant areas.

Until 2022, prior to Russia’s full-scale invasion of Ukraine, Ukrstat collected data as part of
SDG reporting, and progress had been made in relation to most of the relevant SDG indicators
in the years leading up to 2022. Since the invasion and the imposition of Martial Law, Ukrstat has
temporarily stopped collecting most of the essential data?*.

At the same time, it is evident that during the last three years, from 2022 to 2025, the level
of social damage in Ukraine has been tremendous. The scope of problems ranges from Ukrain-
ians being displaced, trapped in occupied territories, imprisoned, abducted, or having lost their
property, health, jobs, or means of living. Therefore, any discussion related to the justice aspects
of green transition and recovery in Ukraine cannot be disconnected from the overall demographic
and humanitarian damage in Ukraine.
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According to the recent Rapid Damage and Needs Assessment report?3, from February 2022 un-
til the end of December 2024, almost 12,456 civilians in Ukraine lost their lives, and 28,000 were
injured. During this period, 13.5 million people—approximately one-third of Ukraine’s popula-
tion—were forcibly displaced, with 6.8 million being displaced outside Ukraine.

The overall poverty level during this time has increased, with likely very high rates in regions
currently occupied by Russia. With official data sources unavailable due to restrictions on sta-
tistics, other sources have been used to estimate poverty rates for 2023 and 2024; these sources
show that rates are now much higher than before February 2022.

13 percent of Ukraine’s housing stock has been damaged or destroyed. Overall, livelihoods and
living conditions continue to deteriorate in Ukraine; access to basic services is severely disrupted,
and different societal groups experience different adverse impacts.

In most regions, they were subject to just transition policies and activities related to coal
regions, specifically, any policy implementation action is impossible at the moment. In terms
of regional distribution, the most economically vulnerable regions, such as Donetsk and Luhansk
regions, in Ukraine would need to receive special support and attention in the context of green
transition and the associated need for extractive industries workers’ communities’ support and
re-skilling programmes are the same regions that have either been partially occupied by Russia,
were severely damaged by the war events, are located close to the frontline, or have the highest
numbers of IDPs among their population. Some cities and villages in Donetsk and Luhansk regions
have been completely erased and ceased to exist as a result of the Russian full-scale invasion. In
this regard, the Just Transition Target Programme for Coal Regions until 2030%** approved by the
Cabinet of Ministers of Ukraine in 2021, remains a relevant framework but need to be amended
considered a new reality in Ukraine.

For the regions in Ukraine where just-transition-related activities are feasible, one of the key
objectives is ensuring that workers have access to education, training, and lifelong learning
opportunities. With the structural economic changes, including the closure of coal mines or other
industrial enterprises representing heavy-polluting extractive sectors, new skills will be essential for
integrating workers into emerging industries, including those who have experienced previous or
ongoing displacement. Although Ukraine has initiated significant reforms in secondary, vocational,
and higher education, further transformation is needed to align workforce skills with the demands
of a sustainable economy. In addition, expanding access to digital skills and broadband connec-
tivity will be vital in facilitating this transition. It is crucial that the transformative changes are
addressed in a systems-thinking way and designed as an inclusive process where workers,
businesses, local authorities, and funders are actively involved.

Both in terms of the post-war recovery as well as the green transition for Ukraine, the energy
sector will play a critical role in shaping the nation’s economic stability, environmental sus-
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tainability, and long-term resilience. Ensuring energy independence, transitioning to renewable
sources, and securing stable, clean energy supplies are not just immediate priorities—they are
essential for rebuilding a stronger and more sustainable future.

While Ukraine has a strategic goal to ensure equal rights and opportunities for all, gender
equality is not explicitly prioritized in the National Economic Strategy>*. The country has tak-
en steps to narrow the wage gap and increase female employment, but without targeted policies,
the transition to a greener economy may reinforce existing inequalities. The need for better inclu-
sion of women is further amplified by men increasingly having to stop their civilian employment to
join the military and a tendency for considerable health implications among male war veterans. A
just transition must incorporate gender-sensitive policies to guarantee that both men and women
benefit equally from new job opportunities and economic restructuring.

One of the positive counter-intuitive effects of the ongoing war has been the abolition of
restrictions on women in certain professions, which represents a step forward for Ukraine
to combat labour market discrimination. At the same time, income inequality remains a chal-
lenge. The just transition requires a more comprehensive approach to equal opportunities, ensur-
ing that wages are fair and employment policies do not disproportionately disadvantage specific
social groups. The current NES does not contain strong new targets for tackling income disparity,
which could slow progress toward a fairer labour market. In the context of green transition, which
incorporates social justice principles, the gender factor is very important, considering that a lot of
skills development will be needed in STEM disciplines, which have a smaller share of female rep-
resentation.

A key component of just transition is ensuring strong employment support systems for those
affected by economic shifts. The Ukrainian government is actively increasing monitoring in this
area through the State Employment Service, aiming to provide better access to social services and
job opportunities. However, long-term unemployment and labour market participation still require
stronger policy alignment with European standards to enhance job security and adaptability in a
rapidly changing economy.

Promoting social entrepreneurship is seen as a viable strategy for addressing social problems
arising from economic transformation. The government has introduced policies®* to encourage
microfinance incentives and tax benefits for social enterprises, aiming to support vulnerable com-
munities and drive social change. However, broader adoption and institutional support for these
models are necessary to ensure long-term success.

Despite being crucial for a just transition, issues such as fair wages, employment conditions,
and protection in cases of dismissal are not currently prioritized in Ukraine’s NES. This gap
could leave workers vulnerable to economic instability, especially as industries transition away from
fossil fuels. Strengthening labour rights and wage policies will be essential to ensuring improved
economic security for all.
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A well-functioning just transition depends on a strong social dialogue between workers, em-
ployers, and policymakers. However, in Ukraine, trade unions play a relatively weak role in ne-
gotiations, and corporate social responsibility initiatives remain fragmented. Encouraging greater
worker involvement in decision-making will be critical for ensuring fair labour policies during the
transition process.

Protecting children from economic hardship is a vital aspect of Ukraine’s just transition. Pri-
or to the full-scale invasion, the government had made progress in monitoring child poverty and
ensuring access to social services, but further reforms are needed to meet the basic needs of
vulnerable children, including shelter, adequate nutrition and hygiene, access to healthcare and
education, safe physical environment, including minimising risk of explosive ordnance, etc. As part
of the broader social equity agenda, investments in education, healthcare, and child protection will
help safeguard future generations from the negative impacts of economic restructuring.

Ukraine’s ageing housing stock, as well as its outdated and inefficient district heating system,
presents a significant challenge in the transition to a sustainable economy. The government
estimates that $120 billion is needed by 2030 to renovate existing housing and improve energy
efficiency. While the NES emphasizes housing construction through deregulation and affordability
programs, there is limited direct tracking of homelessness, highlighting a gap in social protection
measures for the most vulnerable populations. Considering the additional massive damage to the
housing stock in Ukraine due to the war, addressing this problem through green rebuilding policies
and projects is very important.

Although Ukraine has made progress in social protection, key areas such as healthcare, disa-
bility inclusion, and long-term care remain underfunded and under-prioritized. The NES aligns
with European healthcare goals, but the sector continues to struggle with financial constraints.
Additionally, infrastructural accessibility improvements for people with both physical and mental
disability require stronger monitoring and policy enforcement to enable their participation and
inclusion in Ukraine's recovery and green transition.

While efforts are underway to support displaced workers, address income inequality, and
invest in social protections, many key areas lack direct policy prioritisation. Strengthening
labour rights, ensuring gender and income equity, and expanding social services will be essential
to making the transition fair and inclusive. By aligning these efforts with broader sustainable de-
velopment goals, Ukraine can build a resilient economy and reduce the risk of leaving the most
vulnerable persons behind.

The framing of Just Transition in Ukraine must expand beyond a narrow definition of the Just
Transition of Coal Regions. Ukraine’s overall just transition strategy remains too narrow from
the social justice agenda perspective. A broader approach is needed to incorporate other key ar-
eas such as sustainable mobility, energy efficiency, agriculture, and transition to clean industry and
modern economy. Additionally, the legislative transposition of EU policies is progressing too slowly,
which hampers Ukraine’s ability to align fully with the European Green Deal (EGD). To overcome
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these challenges, Ukraine must accelerate policy alignment and broaden its just transition strategy
to ensure a more holistic and inclusive transition

Regulatory and Policy Mechanisms Require Strengthening for Effective Implementation.
Ukraine's requlatory landscape currently lacks a unified framework for just transition implementa-
tion. While some initiatives have been launched—such as those by the State Employment Service
and the Ministry of Digital Transformation—the Ministry of Social Policy lacks a strategic vision for
necessary reforms. Furthermore, regulatory mechanisms are inadequate, and there is no clear
reporting structure or legislative transparency. To ensure success, Ukraine must re-establish and
improve a comprehensive data collection and monitoring system based on SDG criteria, introduce
mandatory environmental, social, and governance (ESG) reporting for companies, and provide tar-
geted subsidies to industries affected by the transition. Utilizing dormant assets and passive capi-
tal to fund social entrepreneurship will also be key in mitigating transition risks.

Financial Readiness Must Be Strengthened to Support Just Transition Goals. Ukraine’s current
financial mechanisms are insufficient to support a just transition, particularly in coal-dependent
regions. While the country aligns with EGD objectives, the absence of targeted policies and coor-
dinated funding weakens its ability to mitigate economic disruptions for vulnerable populations.
Competing national priorities, including war-related expenses, further constrain financial support.
To address this, Ukraine needs to develop stronger regulatory and economic mechanisms to en-
sure equitable and resilient recovery of war-affected regions. Establishing specialized funds and
state-targeted programs, alongside prioritizing blended finance strategies, will help secure sus-
tainable development funding.

Institutional Capacity Gaps Must Be Addressed Through Better Coordination. One of the ma-
jor barriers to effective just transition implementation is the absence of a central oversight body to
coordinate policies and ensure their enforcement. Government institutions operate within defined
roles, but there is no singular authority responsible for cross-sectoral coordination. Additionally,
human resource shortages exacerbated by war-related displacement hinder the ability to imple-
ment policies effectively. Inadequate data collection, weak monitoring frameworks, and limited
engagement between government and non-government stakeholders further complicate policy
execution. Ukraine must establish a central oversight body, invest in human resource develop-
ment, and improve data collection and stakeholder engagement to ensure a transparent and ac-
countable transition process.

Green Innovation and Skills Development Need Stronger State Support. Despite having a
strong research and development (R&D) sector and a growing private cleantech industry, Ukraine
faces significant challenges in mobilizing state support for green innovation. War-related disrup-
tions have shifted public attention away from just transition priorities, and there is little state plan-
ning for the return of displaced specialists. Additionally, the country has a major deficit in green
skills programs, limiting the workforce’s ability to adapt to a low-carbon economy. To address these
gaps, Ukraine must increase funding for R&D and cleantech industries, integrate just transition
discussions into the national discourse, implement workforce training programs, and encourage
the return of skilled specialists. Strengthening cooperation among industries, particularly in coal
regions, and providing resources for key stakeholders will be essential in fostering an inclusive and
sustainable transition.
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Digital technologies play a crucial role in supporting the green transition by providing re-
al-time data, enhancing transparency, improving decision-making, and supporting sustaina-
ble practices. In Ukraine, digital tools are already being used to monitor and manage greenhouse
gas emissions, optimise energy use, and promote sustainable agricultural practices. This highlights
the potential of digital technologies in advancing the green transition. However, there are challeng-
es across the sectors as well; the main one is that data collection and exchange tend to be uneven
and limited, prohibiting the full potential of digitalisation for greening. Several initiatives are being
tested and piloted (e.g., smart cities, smart grids, e-waste systems, etc.). However, these types of in-
itiatives require further continuous effort in all sectors, including funding, expertise (IT savvy work-
force) and a supportive regulatory framework (often this means alignment with EU standards).

In the EU, the digital and green transition are viewed as combined or the ‘twin’ transition.
Digital technology is applicable to multiple aspects of green transitions, such as monitoring and
tracking, simulation and forecasting, virtualisation, systems management, and information and
communication technologies. This chapter will analyse digitalization from the perspective of a twin
transition in Ukraine.

Digital technologies enable precise, real-time monitoring of emissions, ecosystem status,
and material flows. Achieving sustainability can mean enabling reuse and recycling more easily
as sensors, data analytics, and real-time solutions are used to understand and direct decisions.?’
For example, a circular economy allows for the tracking and management of resources throughout
their lifecycle, which helps with resource efficiency and reuse goals. In Ukraine, such practices are
currently applied to a very limited extent, and there are no state incentives for recycling waste into
circular materials and selling those materials to other industries.

Digital platforms can facilitate the exchange of waste materials between industries reducing
waste. An e-waste solution for this purpose is being piloted in Ukraine together with the UNDP and
SIDA2%, It will provide an accessible, transparent system for tracking the waste cycle in Ukraine.
Some examples from the EU that can serve as best practices for applying digital solutions to ben-
efit Ukraine’s waste management sector are startups that provide a blockchain-based platform for
tracking materials and products throughout their lifecycle (e.g. Circularise), or digital platforms
that match waste or excess materials with companies that can repurpose them (e.g. Excess Mate-
rials Exchange).
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There are also automated systems for emission control of pollutants that are being implemented
to monitor and analyse emissions data as required by the government regarding industrial enter-
prises from energy, manufacturing and heavy industry?*> Yet, the lack of standardised proto-
cols for data description, storage, exchange, and analysis remains a barrier in this area that
impedes ensuring compliance with environmental regulations and improving air quality.
Though there are environment monitoring databases on the regional and national levels, some
parts of the country are insufficiently covered. Also, there are shortcomings in accuracy and relia-
bility (standards are not in place), highlighting gaps regarding environmental monitoring.

Moreover, Ukraine currently lacks comprehensive biodiversity monitoring. Parts of the coun-
try are insufficiently covered with monitoring networks, leading to the absence of data on the en-
vironmental condition in some regions.

Digital simulation and forecasting software tools can improve efficiency by providing insights
into the entire lifecycle of products and processes. This knowledge enables the identification of
options to improve the environmental footprint and ways to improve reparability and upgradea-
bility, leading to reduced waste, which means less environmental degradation. Digital Twins, for
instance, can simulate the lifecycle of a product and identify potential improvements in efficiency
and sustainability. Simulation and forecasting for monitoring and tracking rely on data. In all green
transformation sectors, the level of data availability is uneven or limited in Ukraine for accurate
simulation and forecasting. Data is often stored in fragmented databases or managed in silos
that are not interoperable which makes data analysis for forecasting difficult. Aligning data
sources for greening purposes and ensuring data interoperability remains a key challenge
for Ukraine.

Some positive developments exist in Ukraine. Digital twins are being used to optimise the man-
agement of energy systems, helping to balance demand and supply in energy grids and prevent
interruptions. While applications of Al and Machine Learning in climate action are currently limited,
ongoing research in Ukraine explores their potential in weather forecasting, energy demand pre-
diction, and optimising renewable energy production.

Virtualisation involves using digital alternatives to analogue solutions, such as videoconferences,
virtual reality experiences, e-books or digital prototypes. Virtualisation can reduce the envi-
ronmental impact by moving economic activities online. For example, the Research Institutes
of Sweden (RISE) uses digital prototyping to support sustainable innovation in recycling and con-
struction industries. Augmented and virtual reality platforms, digital instead of physical over-the-
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counter services lead to more online interaction that can mean more energy efficiency as more
activities happen virtually. In Ukraine, the virtualisation of public services through the Diia
platform has made government services more accessible and efficient, reducing the need
for physical infrastructure and travel, thus limiting emissions. However, the overarching digital
services framework is unevenly implemented resulting in fragmented delivery and management
of services by public agencies.

Digital technologies help manage complex systems and value chains more efficiently, reduc-
ing their resource loss and, therefore, causing less environmental strain. An integrated data
ecosystem is a precondition for smart city or smart grid initiatives. Overcoming data exchange
and siloed management challenges is key to supporting integrated solutions and data anal-
ysis. Integrating systems and data creates an ecosystem where data from different databases can
be used to create solutions geared at efficiency and precision. Another aspect of an integrated data
ecosystem is data visualisation, where dashboards help understand data and provide insights on
how to improve traffic or energy flows, reducing emissions and the environmental impacts as a
result. Smart cities use the Internet of Things (IoT) and Al to optimise resource management and
improve urban living conditions.?*

Smart city initiatives in Kyiv and other cities like Lviv?*' are using IoT and Al to manage traffic,
reduce energy consumption, and improve public services. Altogether, 12 Ukrainian cities joined
the SUN4Ukraine initiative of the EU Climate-Neutral and Smart Cities mission towards climate
neutrality in May 2024.%#? In the energy sector, smart grids can be used to optimise entire grid ca-
pacities. Pilot projects for smart metering are underway in both the electricity and gas sectors, by
companies like Siemens and DTEK. Data management platforms are being developed to optimise
grid monitoring and energy flows, with initiatives like YASNO energy company'’s project for electric-
ity distribution network. However, these developments are only in the early stages and need to be
accelerated and scaled to further locations and geographies.

Connectivity and ICT solutions offer opportunities for information collection and dissemination.
Connectivity is a precondition for digitalisation: digital services, monitoring, virtualisation,
and data analytics-driven solutions need good connectivity. 5G offers faster data speeds and
greater capacity, which means an increased ability to support more devices involved in gathering
and transmitting environmental data for decision-making that can increase sustainability through
transparent monitoring and tracking.
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5G is not yet in place in Ukraine while existing networks have been under attack. There are 29.64
million internet users in Ukraine, representing an internet penetration rate of 79.2%. Ukraine has
24.30 million social media users, which is 64.9% of the total population. There are 55.64 million
cellular mobile connections in Ukraine, equivalent to 148.7% of the population.?*® This shows that
there is potential for 5G uptake, and it can further increase internet coverage and use. Before
deployment of 5G, cyber security measures need to be defined and developed as (sensitive) data
needs to travel securely.

Blockchain technology represents another type of infrastructure, for instance, in agriculture. Co-
vantis is pursuing This for wheat and maize exports from Ukraine to increase transparency in the
grain supply chain?*. Blockchain can further enhance transparency and accountability when it
comes to fulfilling environmental and sustainability goals.

An important aspect of accessing virtual services and implementing ICT solutions for sustain-
ability goals is the digital skills of the population. In 2023, 53% of Ukraine’s population (18-70)
have a level of digital literacy below the basic level mark.?*> 7% have no digital skills.?*¢ There-
fore, it is important to provide citizens with digital competencies to make maximum use of services
and digital solutions. For this purpose, the Diia.Education platform and Mriia were launched, both
aimed at increasing digital literacy among Ukrainians. Overall, digital skill levels have improved
over the years as more than half of the population notes positive changes in their digital skills. The
share of internet users has increased from 2019 to 2023 by 8% and stands at 94%. The younger
groups are more active users (in the 18-29 group, 96% use the internet daily).

All regions have made progress in reducing the digital divide by increasing internet access, still the
progress is uneven across territories with Kyiv's 84% of internet access compared to Rivne where
only 49% have access to internet.?*” A solid provision of public e-services was in place before the
war which now poses challenges as Russian hackers aim to destroy administrative data and the
lack of employees at service providers. Though digital literacy has greatly improved in Ukraine in
the past years, there are still regional and age-related gaps.
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For the green transition, the full footprint of the ICT sector itself also needs to be examined
in more detail. While ICT solutions have a positive impact on greening the economy, the ICT equip-
ment and intangible assets, such as software and databases, have an environmental footprint of
their own. To balance the two, the impact of the ICT sector needs to be assessed.

The footprint of Ukraine’s ICT sector is currently unknown. Increased digitalisation brings
energy intensive IoT, big data and AI solutions that rely on powerful data centres that sig-
nificantly increase energy consumption. However, there are no exact calculations on the impact
of ICT sector complementing the green transition of different sectors in Ukraine. The calculation
of this impact should be undertaken. In the next paragraphs we list examples of existing methods
developed by various international organisations that can be used in Ukraine as well.

Firstly, there is the Greenhouse Gas (GHG) Protocol by the World Resources Institute and
the World Business Council for Sustainable Development. It is a comprehensive framework to
measure GHG, including those associated with the ICT sector. This Protocol follows a life cycle ap-
proach considering emissions from all stages of a product’s life cycle from manufacturing to use
to disposal. It also addresses complex supply chains by providing methodologies for boundary
setting and data collection, and allocation of emissions across different stages and components. In
addition, the protocol considers the enablement effect which is the potential of ICT products to re-
duce emissions in other sectors. Finally, it emphasises the importance of data quality and provides
methods to assess uncertainty in emissions calculations.?#®

Secondly, there is the World Bank and the International Telecommunications Union (ITU) Pro-
tocol Emissions and the Energy Footprint of the ICT Sector that emphasises the need for pre-
cise data on energy usage and emissions?®. The recommendations include collecting data from
telecommunications, connectivity networks, data centres, and consumer devices. Comprehensive
tracking of subsectors like telecommunications and data centres is crucial. Collaboration between
the digital and energy sectors can significantly cut ICT emissions and encourage sustainable ener-
gy use. Examples include regulatory and financial incentives that promote the use of clean energy
in the digital sector. The report addresses the policy and regulatory implications of the data collect-
ed. It highlights the importance of creating policies that support the reduction of emissions and
energy consumption in the ICT sector. To align with global climate objectives, emissions from the
broader digital sector must be reduced significantly. It also confirms the need to address the rising
volume of e-waste and promoting circular economy models to lower environmental impact.?°
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In addition, the OECD and the EU outline in different documents how ICT technologies can be
used to assess and monitor climate and GHG. They propose a methodology that is being tested
regarding the assessment of emission reduction in different sectors via digital means: construc-
tion/ buildings, energy, transport, agriculture, smart cities and manufacturing. It was published
by The European Green Digital Coalition (EGDC). It is an initiative of “companies, supported by
the European Commission and the European Parliament, based on the request of the EU Council,
which aims to harness the enabling emission-reducing potential of digital solutions to all other
sectors”.?>' Secondly, there is a science-based methodology to assess the net carbon impact of ICT
solutions.?2 The latter quantifies both the positive contributions (handprint) and the direct environ-
mental footprint (footprint) of the ICT solutions in terms of CO2e (carbon dioxide equivalent) emis-
sions. The exact steps and considerations can be accessed here. To refine the Net Carbon Impact
Assessment Methodology, the EGDC has developed Case Study Calculators. These calculators were
used to conduct assessments of the net environmental impact of real-life ICT solutions.?3

Finally, the EGDC has also published Deployment Guidelines to provide recommendations for
green digital transformation in each of the six sectors. These guidelines offer practical advice
on how to deploy digital solutions to maximize their net positive impact (e.g., emission avoidance)
and minimize negative impacts (e.g., solution footprint, rebound effects). These guidelines and
methods can be used to calculate the ICT sector’s environmental handprint and footprint.

The Ukraine Facility is a financial assistance program established by the European Union to
support Ukraine’s recovery, reconstruction, and modernisation from 2024 to 2027. The pro-
gram allocates up to €50 billion in grants and loans to help Ukraine stabilise its economy, rebuild
infrastructure, and implement necessary reforms.?** Digital transformation is one of the cross-cut-
ting areas of the Ukraine Facility plan. By integrating digital transformation into its recovery and
development strategies, Ukraine can build a more resilient, innovative, and sustainable economy.

In the Ukraine Facility plan increased interaction with the EU members regarding transport, energy
and digital sectors (Connecting Europe Facility Fund) is foreseen. Largest potential is seen in the
sectors of energy, agriculture, transport, critical raw materials and IT. The digital transformation
agenda includes:

measures supporting the digitalisation of institutions;
regulatory convergence with the EU;

bolstering cybersecurity standards.

176


https://www.greendigitalcoalition.eu/assets/uploads/2024/04/EGDC-Net-Carbon-Impact-Assessment-Methodology-for-ICT-Solutions.pdf
https://www.greendigitalcoalition.eu/coalition/
https://www.greendigitalcoalition.eu/net-carbon-impact-assessment-methodology-for-ict-solutions/
https://www.greendigitalcoalition.eu/deployment-guidelines/
https://enlargement.ec.europa.eu/funding-and-technical-assistance/ukraine-facility_en

The digital sector is becoming an important economic driver and should be central in the
green transition, as it has the potential to accelerate sustainable development, promote cir-
cular economy practices, stimulate economic growth and promote inclusion by providing
equal access. Among other priority areas like defence tech, bio tech and agro-food tech are men-
tioned. #**> Ukraine is also a leading Al provider in Eastern Europe and can leverage this position in
employing Al solutions for different digitalisation functions in all sectors.

Create regulatory and policy frameworks that support the integration of digital technologies
for sustainability purposes while ensuring alignment with international and EU standards.
The Ukraine Facility foresees digitalisation as a cross-cutting measure to drive sustainability in dif-
ferent sectors. Each ministry responsible for sectors such as energy, circular economy, agricul-
ture, transport, buildings, and environment/climate should, in an inclusive manner (i.e., involving a
broad spectrum of stakeholders), identify and set up roadmaps for how digital technologies will be
deployed to support the green transition. The opportunities of digital technologies - through func-
tions illustrated in this chapter - need to be reflected and followed in requlations and policies. Policy
objectives should be SMART (Specific, Measurable, Achievable, Relevant and Time-bound). Critical
areas such as emerging technologies (e.g., AL, blockchain, cloud) and IT ecosystem thinking should
receive special attention in nationwide strategies and policies for their potential for sustainability.
Private companies in the respective sectors should also be encouraged and incentivised to assess
how digital technologies help to green their activities and take practical steps towards implement-
ing such solutions.

Data collection, storage and management is currently limited and uneven across sectors and re-
gions. When different sectors operate in silos, data cannot be easily exchanged and seamlessly
analysed to create comprehensive systems to track and reduce emissions, monitor environmental
degradation or increase efficiency. To improve data-based decision-making, there needs to be
an integrated data ecosystem where the exchange of data across sectors is seamless. The
first step would be to ascertain what data and in which format are needed to achieve sus-
tainability goals.

Comprehensive and interoperable data management and exchange systems for monitoring,
tracking, simulation and forecasting in all sectors are needed to make best use of digital
tools. Putting in place standards for data interoperability across public sector authorities and dif-
ferent private sector actors is the first step

Investments in digital infrastructure, particularly in rural areas, to further bridge the digital
divide are preconditions for sustainable digitalisation in Ukraine, so continued cooperation
with international organisations and the private sector is needed. This is an important enabler for
the twin transition.
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Cybersecurity enhancements are needed as data needs secure handling. Therefore, align-
ment with the NIS2 directive and other EU cyber security standards and protocols is needed.
Enhanced cyber security is also needed for the future deployment of 5G. A National Cybersecurity
Strategy needs to be implemented, and compliance with GDPR needs to be achieved to ensure the
protection of personal data.

Approach digitalisation as an integral part of greening different sectors, keeping in mind
the environmental impact of ICT and, therefore, setting up regular ICT footprint monitoring
frameworks, methods, and tools. One option is to use the GHG protocol to account for emissions
from ICT products. Additionally, public and private sector actors could require product providers to
follow the Ecovadis sustainability ratings in their tenders.

Improve digital services provision by creating an overarching digital services framework,
so the delivery and management of services can be improved across services. Additionally,
alignment with the Digital Services Act, the European Interoperability Framework (2017) and
the Interoperable Europe Act (2022) should be achieved.

Provide training and capacity-building programs to equip professionals with the skills need-
ed to use digital technologies effectively in their respective sectors.
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The uptake of green R&I**¢ in Ukraine is hindered by structural issues that the R&I sector
faces in Ukraine, including underfunding, gaps in human capital, obsolete infrastructure and
low innovativeness of the private sector. In fact, in 2023, the Gross Domestic Expenditure on
Research and Development (GERD) in Ukraine reached its historic low of 0.33% of GDP, six times
lower than the average in the EU%’. This decline was accompanied by a decrease in the number
of researchers (R&I representing 0,95% of total employment in 2010 and 0,5% in 2020), the deg-
radation of R&I infrastructures due to lack of funding, and the continued trend in R&I staff ageing
as science failed to attract youth (in 2022, only 40% of researchers and scientists were under 44
yr.)**8. The private sector investment in R&I stood as low as 0.17% of GDP in 2021, demonstrating
Ukraine’s low absorptive capacities for innovation, even if there are some positive examples in the
IT sector, defence tech and govtech exist and Ukraine demonstrated its high innovation capacities
as the full-scale invasion began in February 2022. Finally, the European Green Deal (EGD) related
areas are not emphasised in R&I policy and cross-sectoral integration of R&I is lacking to
make sure R&I becomes a real driver of Ukraine’s green transition.

Since 2015, Ukraine has been addressing the above-mentioned challenges through the re-
form of its R&I sector in the view of the EU integration. The reform includes improving regu-
latory and legislative frameworks (e.g., the adoption of the Law “On Scientific and Scientific and
Technical Activity” in 2015), introduction of new policy mechanisms to enhance the R&I system
performance (e.g., the establishment of the National Research Fund responsible for provision of
competitive R&I funding in 2018, fostering the network of business incubators and accelerators, as
well as industrial parks; the Science and Business platform to facilitate science-business linkages
for technology commercialisation), and implementation of measures to enhance Ukraine's readi-
ness to integrate the European Research Area (ERA) (e.g., adoption of the Roadmap on integration
in 2021). The latter emphasises improving research careers, consolidating research institutions,
streamlining R&I governance structures, and introducing performance-based funding for its R&I
institutions.

The ongoing Russian aggression since February 2022 has had a significant negative impact
on the R&I sector in Ukraine, which hinders the sector’s capabilities to support the green
transition. The data as of March 2023 shows that 35% of research infrastructure was damaged
or destroyed in Ukraine due to the war, and a quarter of researchers and scientists left abroad®>®.

256 The Research, development, and innovation cross-cutting thematic area is referred to as research and innovation (R&I) in the GUMA
project, as this is the current form used on the EU level in the context of the Green Deal. The key terms of R&I used in this report are
aligned with those used in the OECD Frascati Manual and Eurostat-OECD Oslo Manual of “R&D"” and “Innovation”.
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The recent estimates of the total cost of restoring public research infrastructure stand at USD 1.3
billion?°. Furthermore, the mobilisation of state resources to sustain the war shock led to seques-
tration of the funding for R&I projects under the National Research Fund in 2022, contracting the
already limited R&I budget. For instance, the budget allocated to the National Academy of Sciences
has dropped by 48% since 2021 with scientists receiving 39% less in salaries®'. At the same time,
the war catalysed innovation across several sectors of the economy, including IT, military technol-
ogies, and government technologies, as the state had to respond to the increasingly urgent needs
of its population and economy. International partner support in the R&I sector, particularly that of
the EU, was crucial to sustain the sector and reform efforts. In fact, the EU offered major support
to Ukraine’s researchers under Marie Sktodowska-Curie Actions and European Research Council
Actions for Ukraine, as well as other programs, but also by opening a New Horizon Europe Office
in Kyiv in Dec 2023 to facilitate Ukraine’s participation in “Horizon Europe” projects?%2. The Office
could play an important role in supporting Ukraine’s participation in EGD-related Horizon Europe
projects, amongst other things. This support was complemented by initiatives to support local
tech start-ups, e.g., through EUR 20 million under European Innovation Council Action to support
Ukraine, and the launch of the European Institute of Innovation and Technology (EIT) Community
Hub in Kyiv?® to provide the Ukrainian innovators remaining in Ukraine with access to partners,
markets, testbeds, training and investment.

In addition, Ukraine’s R&I sector is struggling with the availability and development of nec-
essary green skills**, as the curricula and training programmes are yet to integrate EGD-relevant
focus. Finally, the R&I policy framework suffers from policy fragmentation, weak policy coordina-
tion and insufficient monitoring and evaluation complemented by weak public sector capabilities
to implement an effective R&I policy. This impedes the development of a strong R&I system able to
effectively accompany green transition. The R&I sector is not mentioned among the priorities
under the Ukraine Facility Plan?> - a key document guiding Ukraine's recovery and reconstruc-
tion with the financial support of the EU, which reflects the overall lack of strategic long-term
vision for the R&I as a driver of Ukraine's recovery and EU integration, including on green
transition and climate goals.

264 As defined by the European Classification of Occupations, Skills and Competences, green skills are skills needed across all sectors
and levels to adapt to climate change and comply with environmental regulations (or skills needed for the green transition). These
include skills for the green jobs and transversal thinking (critical thinking, systems thinking, problem solving and innovation, but also
communication, collaboration, adaptability, and digital literacy).
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The R&I sector has seen significant improvements to its legislative framework since 2015, including
the introduction of the Law “On Scientific and Scientific and Technical Activity” (2015), the estab-
lishment of the National Research Fund (2018)%¢ and the introduction of support mechanisms for
innovative enterprises (e.g., the establishment of the Ukrainian Start-Up Fund?®” in 2018 and intro-
duction of innovation vouchers in 2016). Furthermore, recent amendments to the legislation on the
priority areas in R&D and in innovation activity (introduced in January 2024)?¢8 reflect the national
security and defence priorities adding to the list of R&I areas defence technologies. However, R&I
legislation and regulatory framework currently lacks coherence (i.e., over 200 different acts
and regulations) and requires better alignment with national strategic priorities (e.g., the
National Economic Strategy 2030) and the EGD-related priorities (as reflected under relevant
legislation).

When it comes to policy framework, the State Strategy for Development of Innovative Activities in
Ukraine until 2030%° has been the main strategic document guiding R&I policy development and
implementation up until January 2025. The efforts on R&I sector reform were complemented by the
Strategic Plan of Activities until 2027 of the Ministry of Education and Science (MoES)?”°, as well as
the Roadmap on ERA integration and Roadmap on the use of R&I for achieving the Sustainable De-
velopment Goals (SDGs)?”". Despite the war, the MoES managed to advance on Strategy implemen-
tation, including through continued assessment of R&I and higher educational (HEI) institutions
based on the new unified methodology, the launch of the Science & Business platform connecting
businesses and research organisations for R&l commercialisation, finalisation and approval of the
“Roadmap for the use of science, technology, and innovation to achieve the Sustainable Develop-
ment Goals (SDGs)”, etc.

On 14 January 2025, the new Digital Innovations Development Strategy of Ukraine until 2030
was adopted by the Government of Ukraine?’2. The Strategy?’® aims to support innovative activity
across all sectors of the economy and strengthen Ukraine’s innovation ecosystem with the ambi-
tious goal of making Ukraine the most comfortable digital and innovative country in the world. The
Action Plan for 2025-2027 for the implementation of the Strategy outlines 79 measures across 18
strategic objectives with specific integration of 14 priority areas for innovation and technology de-
velopment. Among the priority sectors, the EGD-related areas feature prominently including med-
tech, biotech (incl. tech for sustainable agriculture and for quality of life), govtech, agrotech (incl.
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addressing the degradation of soils, phytoremediation), edtech, greentech (incl. decarbonisation
of energy sector, energy saving and energy efficiency, green energy transition, biomethane pro-
duction, green metallurgy), and fluid economy (incl. fostering digital infrastructure and seamless
connectivity, Al-ready education). The effective implementation of the newly adopted Strategy
has strong transformative potential for the Ukrainian economy placing innovation in the
centre and facilitating Ukraine’s green transition.

However, as the Strategy for Development of Innovative Activities in Ukraine until 2030 and
other policy documents on R&I lack effective implementation mechanisms, robust KPIs and
sufficient funding, these documents have not been able to generate expected R&I policy out-
comes with the effect of slowing down Ukraine’s ERA integration. If the outlined weaknesses are
not addressed when implementing the new Digital Innovation Development Strategy of Ukraine
2030, there is a high chance the Strategy will not deliver on its ambitious objectives. The overall
slow progress on R&I reform also has negative consequences for the R&l sector’s capacity to ac-
company the green transition.

In addition, the R&I sector faces challenges in the implementation and lacks specific policy
mechanisms to catalyse innovative activity in Ukraine and make innovation a true driver of
economic transformation, including green transition. For instance, the MoES plans to increase
the financial and administrative autonomy of universities and state R&D organizations in Ukraine
(e.g., regulations enhancing cooperation with and attraction of funding from private sector and
non-state actors) and to catalyse science-industry collaboration for competitive high-quality inno-
vations (e.g., incentivising private sector co-financing of R&I). In addition, a change in the remu-
neration system of R&I workers, the introduction of a fully-fledged performance-based research
funding system, and the establishment of additional financial incentives for young and prospective
scientists and researchers are envisaged for implementation until 2027. However, these measures
fall short of adequate funding in the context of the ongoing war and related fiscal constraints and,
therefore, may not bring expected benefits for Ukraine’s R&I system if the funding and adequate
capacities are not allocated for their implementation.

Furthermore, existing tools to support R&I lack sufficient funding and do not contain focus
or dedicated incentives to foster green R&I. For example, the National Research Fund (NRF), the
only state institution providing grants to innovative R&D projects, saw its funding sequestrated in
2022 due to the outbreak of the war with donor funds playing a crucial role in supporting R&I pro-
jects in the aftermath of 2022. In addition, while some programmes funded by NRF are relevant for
green transition, e.g., “Science for security and sustainable development of Ukraine”, which focuses
on sustainable use of nature, energy efficiency, new substances and materials, there is significant
room for better integration of green transition into the calls it launches.

Finally, existing instruments for R&I support, such as industrial, technological, and science
parks, lack effectiveness in supporting green R&I. Many of these support infrastructures are not
operational in practice due to a lack of funding and human capacities. Improving fiscal incentives
and addressing the related capacity constraints could help support the uptake of R&I tackling the
EGD challenges.
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The current policy instruments for R&I implementation are not well-adapted to assist the
transformation in EGD areas, lack effective implementation and adequate funding, and are
quite limited in scope. The funding for R&I has been on a declining trend since the 1990s and
exacerbated by the invasion, with the Government aiming to address this gap through measures
to increase R&I investment from the private sector and tools to enhance the quality of R&I system,
including the transition to performance-based funding of public R&D organisations, revising the
remuneration to attract talent and internationalisation of Ukrainian science. However, additional
measures are needed to support green R&I as the focus on EGD areas is now largely missing.

Over the last couple of years, the Government introduced economic and regulatory instru-
ments to support R&I in Ukraine, but they remain rather limited in their scope and marked
by several implementation challenges. In terms of regulatory tools, the main achievements are
legislation setting the priority areas for R&I activities, enabling R&I funding through the NRF, the
Ukrainian Start-Up Fund (USF), and access to Horizon Europe.

The economic instruments to promote R&I include:

allocations of state budget for Ukraine’s participation in the “Horizon Europe” projects

grants for technology and innovative start-ups available through the USF, supported by EU and
international donors

incentives for innovative start-ups and R&I organisations to conduct their activities in science,
technology and industrial parks, including import tax exemption on R&I equipment, full or par-
tial interest payment compensation, profit tax and property tax exemptions

loans, guarantees, credits and co-financing mechanisms provided through the State Innovative
Financial and Credit Institution

grants for innovative ideas provided under the Presidential Fund for Support to Education, Sci-
ence and Sport.

However, these economic instruments have struggled to produce expected results. For in-
stance, many of the science and technology parks are not operational in practice due to issues with
funding and lack of skilled personnel - out of 16 officially registered technoparks, only three are
operational, while the results of the activity of the 26 science parks are unknown?’4. In addition, the
State Innovative Financial and Credit Institution’s activity has been limited and encountered some
operational challenges?’. It is, however, worth noting that private initiatives in the field of support
to R&I (e.g. UNIT.City, UNIT.Kharkiv, Promprylad. Renovation, Lviv.Tech.City, etc.) showed good re-
sults in terms of residents, raised finance for innovative R&I, international cooperations, etc., cov-
ering the gap left by the state initiatives in the field.
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Generally, the available R&I regulatory and economic instruments do not fully address the
EGD areas, do not contain focus on green R&I and lack effective incentives for business sector
investments in R&I and green R&I in particular. An increase in state investments in R&I togeth-
er with deployment of incentives and instruments to enhance R&I quality could send a powerful
signal to the private sector to increase their investments in R&I and will help catalyse green R&l.

When it comes to R&I funding, the R&I sector in Ukraine has been suffering from declining
investment over several decades, with GERD in 2023 reaching 0.33% of GDP, leaving science
to perform only a socio-cultural function?’®. The state funding is the main source for the R&I
activity funding in Ukraine (almost 65% in 2023) with most of the resources directed towards fun-
damental research performed at the National Academies of Sciences of Ukraine (i.e., the National
Academy and the five Sectoral Academies). After a significant decline in 2022, the share of the R&I
projects funded from foreign sources increased nearly to 2021 levels to stand at 16,4% of all R&I
expenditures in 2023 due to an increase of international support to Ukrainian science and inno-
vative activities. However, state support to international cooperation on R&I remains very limited,
even if it saw an increase compared to 2022, reaching 1,3% of all state R&I expenditures in 2023
(for comparison, it was at 0,5% in 2022)*”’. The engineering and technology field has a strong
track record in receiving the highest shares of state funding (51% in 2023) and boasts of the
highest share of experimental R&D?’8. In addition, enterprise sector organizations represented
11.5% of total R&I expenditures in 2023 with a recorded increase in expenditures on engineering
and technologies development in the context of the increased demand in technologies and inno-
vations from the Armed Forces of Ukraine. Competitive grant funding represents only 8% of the
total R&I state funding in 2023 - an increase, compared to the 5% in 2022, the NRF responsible for
almost all of the resources allocated in this category.

The available data does not allow to provide a comprehensive view on funding of the EGD-related
areas. However, there are several projects financed by the NRF (e.g., “Science for security and sus-
tainable development of Ukraine” through its focus on sustainable use of nature, energy-efficiency,
new substances and materials) and also specific calls launched by the Academies of Sciences, Min-
istry of Health, Ministry of Environment, Ministry of Education and several other ministries.

Donor funding has been the main source of green R&I funding in Ukraine. Noteworthy pro-
jects include UNIDO's project “Low-carbon economy of Ukraine for climate change prevention”?”,
the Global Green Chemistry Initiative (GreenChem) financed by Global Environment Facility under
UNIDO, the UpSHift Ukraine?°, a UNICEF programme for youth with focus on eco-innovation pro-
jects, and Climate Innovation Vouchers funded by EBRD and the EU%'.

278 Refers to R&D produced through practical testing, trials, and experiments.
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Overall, insufficient funding of R&I and the lack of dedicated funding for EGD-related areas is
a major obstacle to ensuring that the R&I sector in Ukraine can be effective in accompanying
the green transition. In this regard, several challenges need to be addressed:

Increasing funding for priority R&I projects that are in line with EGD, such as energy, sustainable
use of resources, agritech, medtech and greentech (e.g, in the framework of projects financed
through NRF, leveraging the opportunities provided by international cooperation projects in this
regard);

Introducing dedicated instruments to support EGD-specific R&I projects through additional
funding or co-funding mechanisms (donor/ business sector);

Facilitating access of Ukrainian researchers to funding opportunities in the framework of Ho-
rizon Europe that specifically address EGD areas by providing tailored support to applicants
and related awareness-raising activities through the Office of Horizon Europe Ukraine and its
National Focal Points network;

Introducing fiscal incentives for businesses to engage in green R&I (e.g. tax exemptions for
investment in R&I in EGD areas) and supporting participation of innovative firms from Ukraine
(e.g. covering consultancy/advisory fees) in various European projects such as EGD Data Space
programme under the Digital Europe, grants for R&D in agrifood technology by Impact Fund-
ing Framework by EIT Food, the GRAINS project (European Cluster Collaboration Network) and
STAGE Grant Programme for Sustainable Development.

Finally, in the context of the ongoing war and security challenges, the defence sector has
attracted significant investments, both from the state and private companies, which allows
the development of military technologies for Ukraine’s enhanced defence capabilities. For
instance, the Ministry of Defence launched its own accelerator programme for innovative military
technologies, and drone technology and production have grown significantly (e.g., from around
10 companies in 2021 to more than 200 companies in 2024 with more than 60 certified types of
drones; Drone Hackathon conducted in 2022 by MinDigital®?). As defence-tech and related fields
are attracting and absorbing state and non-state funding, capitalising on developments in this sec-
tor to enhance technology transfer for dual-use technologies, R&I in dual-use, replicating success-
ful industry-science cooperation frameworks in non-military R&I fields could substantially boost
the capabilities of Ukraine’s R&I system. Moreover, incentivising, to the extent possible, the military
tech to propose green solutions (e.g. tax reductions/exemptions, matching funding mechanisms,
provision of loans and guarantees, etc.) would make a solid contribution to R&I system’s capacities
in EGD implementation.
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The existing institutional set-up in R&I policy in Ukraine, or innovation policy governance, is marked
by a high level of fragmentation in policy formulation and implementation, weak coordination
mechanisms, and gaps in policy monitoring and evaluation. Together, these characteristics weak-
en the effectiveness of the R&I policy initiatives, leading to weak implementation, duplication of
efforts, and lack of tailored approaches to specific challenges facing R&I sector?®. Inefficiencies
in R&I policy governance complicate the integration of EGD areas into the R&I as green R&I
measures would face high risks of not getting the expected results, i.e., supporting Ukraine’s
climate and green transition goals.

In Ukraine, there is no single central executive body responsible for innovation policy with
responsibilities distributed across several major ministries including the Ministry of Edu-
cation and Science (MoES), the Ministry of Economy (MinEconomy), the Ministry of Digital
Transformation (MinDigital), the Ministry of Strategic Industries, and several others (Ministry
of Health and Ministry of Environments overseeing the R&I aspects in their policy areas). Each min-
istry formulates and implements the goals related to the R&I in their respective field which results
in significant policy fragmentation.

The Government’s efforts to harmonise policy implementation resulted in the establishment
in 2017 of the National Council on Science and Technology Development under the Cabinet of
Ministers as an advisory body. However, the effectiveness of the Council's operation leaves much
room for improvement as the meetings are rare and not systematic. The reporting and monitoring
of R&I policy implementation is fragmented as it is carried out by responsible ministries based on
their strategic plans®®. In addition, effective monitoring mechanisms of R&I policy implementation
are missing, e.g., a comprehensive and systematic monitoring system based on robust KPIs was
not developed for the Innovation Development Strategy until 2030 and timely data availability for
monitoring indicators is an issue?>.

Furthermore, in the absence of effective R&I policy coordination body, the implementation
of R&I policy measures by different ministries and the development of new strategic docu-
ments does not benefit from strategic steering and robust monitoring, misses out on regular
contributions from business sector, academia and civil society representatives, and faces risks of
duplication of efforts thus leading to R&lI policy failures.

To address several of the outlined innovation governance challenges, the new Digital Inno-
vation Development Strategy of Ukraine until 2030’ was prepared by the MoES and MinDigital
and adopted by the Government on 14" January 2025. Among other things, the strategy sets out
the creation of the State Innovation Agency to optimise and enhance innovation policy implemen-

B3 Forinstance, incentives for private sector investments in R&D as outlined by the respective legislation in the framework of technoparks,
industrial parks and science parks have not been consistently implemented, hence, these support infrastructures have so far failed to
deliver on expected effects on the economy.

284 For instance, the MoES gathering reports from and monitoring the activities carried out by subordinated implementing bodies such
as National Academies of Sciences, HEIs, public R&D organisations, IP Office, etc.
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tation, re-invigorating the work of the Innovation Development Council for effective and inclusive
innovation policy development, and ensuring that Chief Digital Transformation Officers (i.e., re-
sponsible for digital development, transformation, and digitization) within ministries and central
executive bodies oversee innovation in their portfolio to enhance R&I policy implementation and
monitoring. The Strategy also puts the Vice-Minister for Innovation, education, science and tech-
nology development as responsible for cross-sectoral coordination on innovation and places the
formulation of innovation policy onto the MinDigital. The implementation of the Strategy has the
potential to significantly boost R&I activity in Ukraine and make a strong contribution to Ukraine’s
green transition.

However, for this to be realised and to increase R&I sector readiness to support green tran-
sition, several challenges with regards to institutional capabilities should be addressed, in-
cluding:

Missing anchoring of R&I policy in Ukraine's economic development and recovery policies with
focus on green transition aspects;

The overlaps in mandates between ministries responsible for R&I policy, i.e. MoES, MinDigital,
MinEconomy and Ministry of Strategic Industries, with negative impact on R&I policy effective-
ness;

Insufficient financial resources allocation for R&I policy implementation (e.g., the National In-
novation Strategy 2030 and its Action Plan were heavily underfunded, with some measures not
having any funds attributed for their implementation);

Lack of qualified human resource for the R&I policy in the context of population outflow due to
the war?®, and the ongoing public administration reform (e.g., downsizing of the state adminis-
tration apparatus);

Lack of systematic use of evidence derived from thorough studies and analysis to inform policy-
making together with gaps in monitoring of R&I policy implementation;

Insufficient capacity-building of public servants in R&I and in the area of green transition, with
ad hoc projects in place (e.g., the IMF's Ukraine Capacity Development Fund (UCDF)) but more
comprehensive mechanisms missing;

Expanding on the progress achieved through the digitalisation reform for increased transpar-
ency and accountability of the R&I policymaking and promotion of Open Science principles for
enhanced research quality and integrity.

286 According to the National Agency on Civil Service, in 2022, more than 4000 civil servants moved abroad, around 3,500 were drafted
into the army and another 4000 remained in the occupied territories.
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While Ukraine’s R&I support infrastructure is quite diverse, comprising such elements as sci-
ence parks, technoparks, industrial parks, Industry 4.0 Centres, innovation hubs, and region-
al technology transfer centres, it currently falls short of meeting the demands of the green
transition. In fact, only a small share of registered infrastructures is operational and R&I infra-
structure is often not easily accessible to non-state actors. Out of 16 techno parks only three are
operational, around 10 industrial parks out of 75 are demonstrating results, and the activity of the
26 science parks is unclear due to the lack of data. There are two Industry 4.0 Centres functioning
on the basis of the National Polytechnical University in Kyiv and the Kharkiv Aviation University,
while the ambition has been to have such centres in all regions of Ukraine to support the cluster
development (as of 2023, 25 clusters in operation). The effect of the ongoing war should not be
underestimated when assessing the performance of this infrastructure as at least a third has been
damaged or destroyed since 2022.

The MoES is working to enhance collaboration with the business enterprise sector on R&I and
make available some of the infrastructures of the HEI, public R&D organisations to the private sec-
tor and other stakeholders for R&I activity (e.g., through centres of shared equipment use that can
be established), for example through Science. City initiative?®” and the Open Science?? implemen-
tation. However, limited access to quality research infrastructure for knowledge-intensive start-up,
scientists and inventors remains a challenge. The newly adopted Digital Innovations Development
Strategy of Ukraine until 2030 foresees a set of measures to address the outlined bottlenecks.

Private sector support infrastructure for the R&I activity saw an important boost due to the
burgeoning Ukrainian IT sector and its start-up ecosystem over the last couple of years. For
instance, Ukraine has a set of successful private innovation parks such as UNIT.City, UNIT.Kharkiv,
Promprylad.Renovation and Lviv.Tech.City, which provide infrastructure and funding for innovative
enterprises and R&I projects. Venture capital initiatives, such as Angel One Fund and Flyer One Ven-
tures, invest in Ukrainian innovative start-ups at early stages of their development, and the fund-
ing under USF and WES NIS, Creative Europe, Horizon Europe, Visa, and Good programmes offer
financing for innovative projects. In addition, support services for private sector “greening”, i.e.,
resource efficiency and cleaner production (RESP) services, are provided by the Resource Effi-
cient and Cleaner Production Centre?° (funded by the EU), with 170 companies benefitting from
the Centre's services. The UN Global Compact initiative also contributed to enhancing companies’
environmental, societal and governance (ESG) compliance with 149 Ukrainian companies, mostly
multinationals or large business having joined so far and thus contributing to building foundation
for the green transition of Ukraine.

%7 Science.City is an online platform with information and services for all R&I actors and is currently under development.

288 Open Science is an approach to research based on open cooperative work that emphasizes the sharing of knowledge, results and
tools as early and widely as possible. It follows FAIR principles for data sharing and storage (Findable, Accessible, Interoperable, Reusable
data), is mandatory under Horizon Europe, and operates on the principle of being ‘as open as possible, as closed as necessary’.
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The overall awareness of the green transition, its components, rationale and implications
across sectors is relatively weak, except for a few businesses and CSOs that attach great
attention to green transition and realise its importance for competitiveness of Ukrainian
economy and its EU integration.

Awareness raising activities are funded by the EU, for instance, under the project on “Integration
of sustainable development in Ukraine in line with the European Green Deal”, which allowed to de-
velop and run an online platform on EDG “greentransform.org.ua” in Ukrainian. Other EU-funded
projects, such as the Interreg Danube Region projects on energy-efficiency and greening of the
Danube region and broader projects of EU4Energy and EU4Climate, disseminate information on
the green transition, contributing to the overall awareness of the public and stakeholder groups of
the EGD. Several NGOs described below are undertaking awareness-raising campaigns, workshops
and seminars on topics related to environmental protection, energy efficiency, and decarbonisa-
tion. The media communications and capacity-building activities conducted by industrial associa-
tions (e.g., Chamber of Commerce and Industry, Association of Industrial Automation of Ukraine
and Ukrainian Cluster Alliance, Association of Manufacturers of Ukraine, Association of Start-ups,
etc.) do not seem to prioritise green transition which is limited to ad hoc events on Industry 4.0,
circular economy principles and energy efficiency®®. This mirrors the lack of prioritisation of green
transition in sectoral policies and the insufficient understanding of green transition and its role in
the competitiveness and growth of the Ukrainian economy.

When it comes to green skills, the 2024 report by Resource Centre “Society and Environment”
estimates that Ukraine’s green post-war reconstruction can create 4.2 million green jobs
across transport, education, healthcare, energy, water supply, and irrigation sectors®'. This
shows not only the huge potential of a green transition for the Ukrainian economy but also the
future demand for green skills.

Currently, the Ukrainian education system cannot provide the required number of green
skills for the future. The higher education institutions count approximately 636 courses in EGD-re-
lated areas, with a total of 110,734 students out of one million students?®2. Furthermore, STEM
education at the university level would be crucial for green transition and, in the case of Ukraine,
with its strong record in STEM graduates, could make an important contribution to higher-skilled
green employment?. However, this potential is hampered due to the emigration of students and
prospective students following the war and the ongoing destruction of the educational and R&I
institutions and infrastructures.

Reskilling programmes and on-the-job training for green jobs are not on the government’s
policy agenda for now and have not yet been integrated at scale by the business sector

290 Based on the study of the webpages of these organisations, incl. events and key communication materials over 2022-2024.

2%3 Based on the World Bank Education Statistics, in 2019, a quarter of graduates in Ukraine's tertiary education were in STEM.
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despite some businesses providing such training to their employees and taking steps towards ESG
compliance.

The green transition agenda in Ukraine is supported by several sectoral NGOs, including
CSOs and analytical centres, most of them fully donor-funded. DixiGroup, EcoAction and the
Resource Centre Society and Environment are major actors in this respect with the necessary
weight to influence policy decisions and contribute to effective implementation of the donor pro-
jects on green transition in Ukraine. The work of the abovementioned organisations is amplified
through their membership in international CSOs, such, as for example, the well-established envi-
ronment-focused NGO CEE Bankwatch Network where EcoAction is a member. Integration into
European networks of NGOs that comes with the international donor funding these organi-
sations benefit from allows for the exchange of knowledge, expertise, and better collabora-
tion on EGD-related topics between Ukrainian organisations and international organisations
while increasing the capacities of Ukrainian NGOs to advance and support the green transi-
tion agenda in Ukraine. For instance, DixiGroup and Resource Centre Society and Environment,
together with a few other NGOs, produce the annual “Ukraine and European Green Deal Monitor-
ing Report,” which is invaluable in the context of lacking systematisation and cross-sectoral ap-
proach to EGD in Ukraine®“. Such reliance on donor funding is a strength but also a weakness
for these organisations, as their activities are contingent on the availability of sustainable
donor funding.

When it comes to the private sector, large businesses, such as DTEK, a major energy compa-
ny, and Neo-Eco Ukraine, a waste management company, implement initiatives to support
the greening of their relevant sectors of operation through investments into innovation, re-
newable energy projects, and development of waste management solutions. In addition, sev-
eral prominent business associations in Ukraine, such as the Association of Industrial Automation
of Ukraine and Ukrainian Cluster Alliance, the Association of Manufacturers of Ukraine, and the As-
sociation of Start-ups, conducted ad hoc discussions at national and international levels on EGD-re-
lated topics, e.g., decarbonisation, energy efficiency, circular economy principles, etc. However,
since the invasion and its significant negative effect on the economy, the main topics of discussions
and capacity-building relate to building resilience in wartime, exporting under transport, tariff bar-
riers and other constraints, putting the EGD-related issues down in the list of priorities. At the
same time, as Ukraine advances in its EU integration, particularly Single Market requirements, EGD
will become more pressing for understanding and operationalising on the side of the Ukrainian
business. Engaging with the EU professional networks, such as the European Enterprise Network
where Ukraine is a member, on issues such as EGD compliance could help better prepare Ukrainian
businesses for EU integration and foster the green transition in Ukraine.
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While there is generally a growing understanding in the Government of the importance of inno-
vation for resilience and economic recovery and development of Ukraine, the R&I is not system-
atically reflected and consistently integrated into other sectoral strategies. When reflected
in the sectoral policy documentation, the focus is often on the adoption of readily available
technologies and technology upgrading with no mention of R&I, reflecting the systemic under-
funding and overall low innovativeness of the Ukrainian private sector.

In addition, the seven priority areas for R&I outlined in the legislation are overall aligned with EGD
areas but the focus on green R&I across sectoral policies is currently lacking. While the role of R&l
in achieving EGD is reflected in the recently adopted National Energy and Climate Plan, the R&I is
largely missing from the Ukraine Facility Plan®*> - a key document outlining priority government ac-
tions until 2027 to be supported by the EU funds. There is a pressing need to streamline and prior-
itise R&I across the sectors of the economy to ensure the transition to a more “demand-driven” in-
novation system in Ukraine and to integrate more EDG focus to facilitate Ukraine's green transition.

A focus on EGD-related areas such as energy, industry and circularity, building and renovation,
and zero pollution, in particular waste management, would help to accelerate Ukraine’s green
transition while simultaneously responding to the country’s most pressing challenges in the con-
text of war and reconstruction.

First, the energy sector has been the most associated with the “green transition” in Ukraine, and
important progress was achieved in enhancing energy efficiency and fostering renewable energy
sources over the last decade®®. The R&I in the energy sector contributes to meeting the objec-
tives in several EGD areas, including climate, building and renovation, industry and circularity, and
smart mobility, while also helping to achieve objectives set out in relevant national sectoral strat-
egies, national development goals and hence could accelerate Ukraine's progress across at least
five sectors. Furthermore, the sector’s strong capabilities and revealed interest in investments in
new technologies, such as hydrogen, biofuels, and RES, create a demand for R&I in energy with
favourable conditions for fostering local R&I and strong potential contribution to energy sector
transformation in line with EGD. The need for R&I in the energy sector that would advance reliance
on renewable energy sources and de-centralised energy generation is further amplified by ongo-
ing targeted military attacks on Ukraine’s energy infrastructure.

Second, the R&I could support the greening of industry and promotion of circular economy to
facilitate EU integration, in particular when it comes to compliance with EU’s carbon border adjust-
ment mechanism (CBAM). Furthermore, green technologies and circular economy principles can
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help to decarbonize Ukrainian steel and cement industries, enhance industrial waste recycling and
reduce waste generation. The pressing need to ensure the transformation of Ukrainian industry for
it to remain competitive in the view of EU Single market integration and the availability of financing
from local private sector and donors can facilitate the uptake of the R&I in the sector.

Next, reducing pollution through waste management is one of the major challenges for Ukraine,
given the country’s long-standing track record in landfilling (over 90% of household waste is land-
filled, and industrial waste recycling was 3% in 2020)?*” and a significant amount of demolition
waste due to war-related destructions and the scale of reconstruction ahead. R&I in waste recy-
cling technologies should be accompanied by robust waste management policy implementation
and can have a significant positive impact on Ukraine's GHG emissions reduction contributing to
progress on Ukraine's commitment under the Paris Agreement.

Finally, given the level of destruction caused by the war and infrastructure reconstruction plans
and outdated housing stock, innovation in the building and renovation sector is crucial to set
Ukraine's reconstruction process and construction industry on a more sustainable path and con-
tribute to achieving climate neutrality objectives?®®. The R&I in this sector could also help contribute
to the social sustainability of infrastructure and just transition as housing and social infrastructure
construction and renovation are in the focus of the Ukrainian government and donors’ efforts in
the context of the ongoing war. In addition, green infrastructure reconstruction has positive spillo-
vers for preserving the ecosystem and reducing pollution - one of the areas of EGD of high impor-
tance for Ukraine.

297 SEI GUMA, 2023. Thematic report on Industry and circularity in Ukraine
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ANNEX I.

Overview of current sources of revenue and direction of
investments related to Green Transition in Ukraine

Sector/theme

Public/private

Revenue/funding source

Expenditure/investment

Climate change

Public sector

PPP

Private sector

* General taxes, fees and fines
(state / local budgets)
* Specific taxes (environmental tax)

+ ODA (bilateral, multilateral) pro-
vided to government and SOEs
(IBRD, EBRD, EIB, NEFCO, US, EU,
KfW, GIZ, SIDA etc)

+ ITMO trade (Switzerland, Japan)

+ Sovereign and municipal green
bonds (possible but not in use)

* State & local budget programmes
* Energy Efficiency Fund of Ukraine
* Decarbonisation Fund of Ukraine

* Fiscal incentives (lower or zero rates

for customs, VAT and other taxes
and duties) directed at RES, energy
efficiency and biofuels

* Investments by SOEs

e.g., low carbon cement and green concrete production demonstration
plant (Neo-Eco, Mission East with support from the Danida Green Business

Partnerships) 2°

* Private profits and earnings

* Borrowings (intra-corporate, from
domestic banks, from multilateral
banks and other financial institu-
tions such as EBRD, NEFCO, IFC)

« Equity (sale of shares)

« Capital markets (issuing of the-
matic bonds, esp. green bonds)

* Payments of general and specific
taxes, fees and fines

* Investments into new production
technologies, renewable energy,
energy efficiency improvements

Circular
economy

/ waste
management

Public sector

PPP

Private sector

* General taxes, fees and fines
(state / local budgets)

* ODA (bilateral, multilateral) pro-
vided to government and SOEs
(GEF, UNIDO, UNECE, EU etc)

* Waste management service fees

* Sovereign and municipal green
bonds (possible but not in use)

* Private profits and earnings
 Borrowings (intra-corporate, from
domestic and multilateral banks,

other financial institutions)

+ Equity (sale of shares)

« Capital markets (issuing of the-
matic bonds, esp. green bonds)

* State & local budget programmes
* Investments by SOEs

* Payments of general and specific
taxes, fees and fines

« Investments into circular economy /
waste management

2% Danida Green Business Partnership, 2023. Circular Economy Demonstration of Low Carbon Cement and Green Concrete Production
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https://danida-business-partnerships.dk/projects/circular-economy-demonstration-of-low-carbon-cement-and-green-concrete-production/

Sector/theme

Environment
protection,
including
chemicals
management

Public/private

Public sector

PPP

Private sector

Revenue/funding source

* General taxes, fees and fines
(state / local budgets)

* Specific taxes (environmental tax)

+ ODA (bilateral, multilateral) pro-
vided to government and SOEs
(GEF etc)

+ Sovereign and municipal green
bonds (possible but not in use)

* Private profits and earnings

* Borrowings (intra-corporate, from
domestic and multilateral banks,
other financial institutions)

+ Equity (sale of shares)

+ Capital markets (issuing of the-
matic bonds, esp. green bonds)

Expenditure/investment

+ State & local budget programmes
* Investments by SOEs

« Payments of general and specific
taxes, fees and fines

* Investments into environmental
protection

Nature and
biodiversity

Public sector

PPP

Private sector

* General taxes, fees and fines
(state / local budgets)

+ ODA (bilateral, multilateral) pro-
vided to government (GEF, UNEP,
UNDP, EBRD, EU, Germany, US,
France, Sweden etc)

* Tourism income (negligeable)

* Funds from international chari-
ties (WWF, Frankfurt Zoological
Society etc)

* Sovereign and municipal green
bonds (possible but not in use)

+ State & local budget programmes

e.g., WWF Digital Platform for Ukrainian Forest Restoration (collaboration
between WWF, private and public partners)3®

* Private profits and earnings

* Borrowings (intra-corporate, from
domestic and multilateral banks,
other financial institutions)

+ Equity (sale of shares)

+ Capital markets (issue of bonds,
esp. green bonds)

* Payments of general taxes, fees and
fines

+ Investments into biodiversity

300 WWE CCE, 2024. Forests for the Future: WWF-Ukraine and SoftServe restore a hectare of forest in Lviv region in Ukraine
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https://wwfcee.org/news/forests-for-the-future-wwf-ukraine-and-softserve-restore-a-hectare-of-forest-in-lviv-region-in-ukraine

Sector/theme | Public/private Revenue/funding source Expenditure/investment

* [see Climate change section
above]

* Funds from international chari-

ties (Greenpeace etc)

Public sector * [see Climate change section above]

« State-owned electricity TSO's
income (transmission tariff and
income from congestion man-
agement at electricity intercon-
nectors)®

* Feed-in tariff scheme
* RES support (feed-in premia/contracts for difference) through tenders

Energy and : ;
buildings PPP New generation capacity support through tenders
+ Long-term contracts for energy storage capacity through tenders with
Ukrenergo
* Energy performance contracts for public buildings
* [see Climate change section above]
+ [see Climate change section * Investment into RES, energy
above] efficiency improvements and energy
; storage
Private sector + Income from the sale of guar- g . o
antees of origin of renewable * Investment into distributed
energy energy generation (including fast-
dispatchable gas-fuelled generation
units)
+ General taxes, fees and fines
(state / local budgets) * State & local budget programmes
« ODA (bilateral, multilateral) pro- * Ukrainian State Fund for Support to
Public sector vided to government and SOEs Farmers®?
(IBRD, EBRD, GEF, FAQ, EU, US, + Fund for Partial Guarantees in the
UK, Switzerland etc) Agricultural Sector
* Sovereign and municipal green « Investments by SOEs
bonds (possible but not in use)
Sustainable PPP _

food systems
* Private profits and earnings

* Borrowings (intra-corporate, from
domestic and multilateral banks,

other financial institutions) * Payments of general taxes, fees and

« Equity (sale of shares) fines
Private sector . -
* Public subsidies + Investments into sustainable food
* MIGA-backed insurance3%* systems
+ International charities (Mercy
Corps etc.)

+ Capital markets (issuing of the-
matic bonds, esp. green bonds)

301 Currently, the electricity TSO of Ukraine (Ukrenergo) is required to procure services related to the increase of electricity from RES. The payment
for these services is included into its transmission tariff. However, the accumulating debts of Ukrenergo to such service providers signifies the
insufficient level of tariff for these purposes. Provisionally, Ukrenergo can use proceeds from congestion management at interconnection points
with other systems to repay such debts.

302 Ukrainian State Fund for Supporting Farmers

303 Ukrainian Fund for the Agriculture Credit Guarantees

304 World Bank Group, 2024. MIGA's Ukraine Response
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https://udf.gov.ua/
https://pcgf.com.ua/
https://www.miga.org/migas-ukraine-response

Sector/theme | Public/private

Revenue/funding source

Expenditure/investment

Public sector

Urban planning

* General taxes, fees and fines
(state / local budgets)
* Fuel excise duty

» ODA (bilateral, multilateral) pro-
vided to government and SOEs
(IBRD, EBRD, EIB, EU, UK etc)

* Sovereign and municipal green
bonds (possible but not in use)

* State and local budget programmes

* Fiscal incentives (zero or lower rates
for customs, VAT and excise duties)
directed at low-carbon transport
fuels, vehicles and infrastructure

* Investments by SOEs

Private sector

* Private profits and earnings

* Borrowings (intra-corporate, from
domestic and multilateral banks,
other financial institutions)

* Equity (sale of shares, esp. ven-
ture capital)

+ Capital markets (issuing of the-
matic bonds, esp. green bonds
if related to projects of environ-
mental direction)

and smart PPP e.g., concessions for the Kherson and Olvia ports (granted before 2022)
mobility
* Private profits and earnings
* Borrowings (intra-corporate, from .
: gs ( P ; * Payments of general and specific
domestic banks, from multilateral taxes. fees and fines
banks and other financial institu- !
Private sector tions such as EBRD, IFC) * Investments into transport and
+ Equity (sale of shares) mfragtructure repairs and upgr'ade,
sustainable vehicles and charging
* MIGA-backed insurance infrastructure
+ Capital markets (issuing of the-
matic bonds, esp. green bonds)
* General taxes, fees and fines « State and local budget programmes
(state / local budgets) » Ukrainian Startup Fund®s
Public sector * ODA (bilateral, multilateral) pro- . Fiscal incentives (special regulatory
vided to government and SOEs and tax regime of Diia.City, tax
* Sovereign and municipal green subsidies for industrial parks)
bonds (possible but not in use) « Investments by SOEs
Digitalization PPP -

* Payments of general taxes, fees and
fines

+ Investments into digitalisation

305 Ukrainian Startup Fund
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https://usf.com.ua/

Sector/theme

Public/private

Revenue/funding source

Expenditure/investment

Research and
Innovation

Public sector

* General taxes, fees and fines
(state / local budgets)
+ ODA (bilateral, multilateral) pro-

vided to government and SOEs
(e.qg., Horizon Europe)

+ Sovereign and municipal green
bonds (possible but not in use)

« State and local budget programmes
* National Research Fund
* Ukrainian Startup Fund

« State Innovation Financial and Credit
Institution3°®

* Fiscal incentives (special regulatory
and tax regime of Diia.City, tax
subsidies for industrial parks)

* Investments by SOEs

PPP

Private sector
and civil society

* Private profits and earnings

* Grants (e.g., EBRD, USAID, Euro-
pean Innovation Council, Horizon
Europe)

* Borrowings (intra-corporate, from
domestic and multilateral banks,
other financial institutions)

« Equity (sale of shares, esp. ven-
ture capital)

+ Capital markets (issuing of the-
matic bonds, esp. green bonds
if related to projects of environ-
mental direction)

« Payments of general taxes, fees and
fines

* Investments into R&D

306 State Innovation Financial Credit Institution

197



https://sfii.gov.ua/

ANNEX II.

Qualitative impact assessment of omitted
polices on green transition finance

The assessment in the previous section has revealed several policies that are essential to facilitate
Green Transition finance. This section briefly describes in a qualitative way the expected impacts
of certain policy omission (not introducing selected policies) in the short-term and medium-term
perspective. It provides a rational for the relevance of institutional development in Ukraine and in-
forms the formation of recommendations to be integrated into a green transition roadmap (GUMA
work package 2).

Affected
sectors / Qualitative impact assessment of policy gaps
themes

Policy

measure

The taxonomy of sustainable activities is the alphabet of Sustainable Finance.
Without its mandatory application, financial flows are deprived of a clear direction,
green-washing risks augment and there could be limited expectations of the posi-
tive impact of such financial flows onto actual ESG factors. This, in turn, can circum-
vent the international commitments of Ukraine under international environmental
agreements as well as in relations with the EU. The absence of a sustainable tax-
onomy in Ukraine which is, per the EU model, based on technical criteria creates
the need to link evolving Sustainable Finance instruments (such as green bonds) to
other, voluntary standards (e.g., ICMA or CBI). This creates a missed opportunity for

Adoption of the market to practice the application of EU rules, develop necessary supporting
the Ukrainian infrastructures within the country and create a genuine link between finance and
taxonomy of actual improvements on ESG factors.
sustainable (1-(9) ) ) s -
activities in line The EU Taxonomy contains several important aspects: quantifiable criteria for en-
with the EU vironmental sustainability, the DNSH principle as well as social safeguards. Before
Taxonomy acceding to the EU, Ukraine can avail itself of the possibility to expand these with
wider social and governance factors to better match the needs of its society. In any
event, the EU Taxonomy provides a practical starting point for non-EU countries.
For practical reasons, the Climate and the Environmental Delegated Acts can and
should be transposed alongside the EU Taxonomy. At the same time, the Disclo-
sures Delegated Act relies on the scope of non-financial information disclosure /
sustainable reporting obligations as applied to financial and non-financial under-
takings; thus, for practical reasons it should be transposed in consonance with the
establishment of clear corporate sustainability reporting obligations.
Sustainability reporting by companies feeds information into the rest of the finan-
Implementation cial services sector and thus allows to implement other elements of the Sustainable
of key elements Finance Governance Framework. In Ukraine, several requirements are already in
of the EU place which reflect the EU sustainability reporting. What is needed is the standardi-
Sustainable sation of such reporting which can be achieved in a relatively cost-effective manner
Finance (1)-(9) (i.e. to avoid excessive burden on companies). If the coverage or the standards for
Governance such reporting diverge significantly from the EU rules, this will create a missed
Framework opportunity to test the rules as well as to develop local supporting infrastructure
(other than the which can in the future compete on the EU market.
EU Taxonomy)

Domestic institutions most active in terms of ESG (such as NBU) currently tend to
concentrate on integrating ESG risks into the risk management of financial institu-
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tions. This is an important step; however, its impact is commensurate with the level
of risks characteristic to Ukraine (especially climate risks). At the same time, much
could be lost if regulation is foregone which streams more finance into trusted sus-
tainable activities. Due to current stringent currency control rules in Ukraine, there
are financial resources inside the country which can be mobilised and at least par-
tially directed towards sustainable activities. The reputation of green (e.g., renew-
able energy, energy efficiency, energy storage) investing is on the rise (as proven
by a recent case of Inzhur Energy3”’). Sustainable product governance may be one
example of such regulation as it could serve to build trust and prevent fraud and
greenwashing among investors.

Development of the local bonds market outside of the EU Green Bond standards
risks creating regulatory fragmentation and missing opportunities as Ukrainian
companies wishing to place their bonds on EU trading venues will still be required
to apply the EU Green Bond rules (rather than ICMA or CBI standards).

Affected
sectors / Qualitative impact assessment of policy gaps
themes

Policy

measure

The cap-and-trade system represented by an EU-model ETS is an instrument to en-
sure compliance of Ukraine with its international commitments and to achieve that
in a cost-efficient manner. The current environmental tax does not effectively curb
emissions but rather provides unlimited emission allowance. In addition, the tax
rate itself and the associated rate revenues are low. This means that while Ukraine
undertakes strenuous commitments related to climate change abatement, the
government has limited tools to meet them from a regulatory perspective. Curbing
these emissions becomes particularly topical considering that as part of the recon-
struction and recovery GHG emissions are expected to rise. In the absence of an

Establishment ETS with a sufficiently comprehensive coverage, the government may be inclined

of atrr]w EIT;Jbased (M-3), to use corporate control over SOEs to achieve emission reductions. This practice
?nnodeel (5)-(7) would distort the level-playing field between private and public companies. In-

creasing the environmental tax and then reallocating the collected revenues to de-
carbonisation activities could have at least two negative consequences: first, given
the ongoing war and a complex geopolitical environment, tax revenues would be
diverted to other needs; second, even where not diverted, the disbursement of sig-
nificant funds could surpass the operational capacity of existing public institutions
(e.g., Energy Efficiency Fund, Decarbonisation Fund) to disburse finance. In addi-
tion, the establishment of an ETS is part of the available alternatives for Ukraine
not to be subject to EU's CBAM. According to available estimates, CBAM-covered
exports from Ukraine to the EU will amount to 2.4% of the Ukrainian GDP. 3%

307 Inzhur Energy Fund

308 Geoffrey Keim and Mariia Sydorovych, Policies to Address Climate Change, Ukraine, (2024). IMF Selected Issues Paper (SIP/2024/001).
Washington, DC: International Monetary Fund, p.8
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https://www.inzhur.reit/funds/Energy
https://www.elibrary.imf.org/downloadpdf/view/journals/018/2024/001/article-A000-en.pdf
https://www.elibrary.imf.org/downloadpdf/view/journals/018/2024/001/article-A000-en.pdf

Affected
sectors / Qualitative impact assessment of policy gaps
themes

Policy

measure

The Public Investment Management Diagnostic Assessment finalised by the World
Bank in 2023 concluded that in Ukraine “clear roles and responsibilities exist in PIM,
but institutional arrangements open up a “bypass” route that allows state budget
funded investments to legitimately circumvent the PIM procedures”; this “allows
for established procedures to be circumvented in many investment projects”; “no
organization is performing the “gatekeeper” role to prevent projects that have not
been positively appraised from getting funding” and, on top of that, “[d]ifferent PIM
streams exist with their own specific procedures: (1) direct budget financing (state
capital investments); (2) state budget support (state guarantees, budget lending);

Establishing (3) PPPs; and (4) corporate sector investments (SOEs’ investments of own funds)”.3%
a robust and To address these shortcomings and as part of cooperation with the IMF, CMU ad-
comprehensive opted a Roadmap in 2023 and an Action Plan in mid-2024. These are being imple-
PIM system (1-(9) mented as part of IMF structural benchmarks,3'® which means that the reversal
with ESG of the reform would cause issues in IMF cooperation. In addition, the PIM reform
factors properly is engrained in the Ukraine Plan which seeks to make sure that no project would
integrated receive budget funding without previously being assessed and selected according

to the established PIM procedures. According to the European Commission, “plan-
ning capacity [should be improved] to ensure the development of a strategic vision
for Ukraine’s economic recovery and reconstruction” which “will help to inform the
development of strategic plans and documents defined in the PIM action plan and
guide the prioritisation of projects in sectoral pipelines and the Single Project Pipe-
line”. Apart from improved strategic planning, the new PIM system would allow for
the proper monitoring and audit of public spending, including from the EU side.
Overall, the PIM system is key to the delivery of funds from the Ukraine Facility.

The connection with the Ukraine Facility provides a good opportunity to integrate
ESG factors and the DNSH principle in the new PIM system’s architecture. The latter
principle is explicitly promoted by the Ukraine Facility Regulation.3'" At the same
time, while the Ukraine Plan contains numerous references to this principle, it often
takes its application for granted (e.g., due to the nature of certain economic activi-
ties such as renewable energy or energy efficiency) whereas in reality its implemen-
tation critically depends on how it is operationalised in the policy design, project se-
lection, monitoring and control procedures. Without such an integration, the new
PIM system will miss out on an important dimension of the European Green Deal.

(1) climate change, (2) circular economy and waste management, (3) environment protection, (4) nature and
biodiversity, (5) energy and buildings, (6) sustainable food systems, (7) urban planning and smart mobility, (8)
digitalization, (9) research and innovation, (10) disaster risk management

309 World Bank Group, 2022. Ukraine: Public Investment Management Diagnostic Assessment Report

319IMF, 2024. Sixth Review Under the Extended Arrangement Under the Extended Fund Facility, Requests for Modification of a Performance
Criterion, and Financing Assurances Review—Press Release; Staff Report; and Statement by the Alternate executive Director for Ukraine
31"_Reqgulation (EU) 2024/792 of the European Parliament and of the Council of 29 February 2024 establishing the Ukraine Facility,
preamble para (30)

200
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https://mof.gov.ua/storage/files/1ukrea2024004-print-pdf.pdf
https://mof.gov.ua/storage/files/1ukrea2024004-print-pdf.pdf
https://eur-lex.europa.eu/eli/reg/2024/792/oj/eng
https://eur-lex.europa.eu/eli/reg/2024/792/oj/eng
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