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Abstract

This paper presents an overview of the rapid development of Life Cycle Assessment (LCA) in
Ukraine as of 2025. It outlines how regulatory reforms, EU integration, post-war reconstruction, and
academic efforts have accelerated the adoption of LCA in national policy, technology, and practice.
Key milestones include the adoption of ISO standards, integration of LCA in public procurement and
building codes, and creation of data infrastructure and expert capacity. Ukraine’s journey toward
sustainability is supported by LCA as a guiding methodology for green growth, emissions reduction,
and circular economy development.
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Introduction

Life cycle assessment (LCA) has become a central tool for assessing the environmental impacts
of products and processes, quantifying inputs, outputs and emissions at all life cycle stages to support
sustainable development decision-making. Ukraine’s post-war reconstruction following the
unprovoked Russian invasion in 2022 highlights the importance of rebuilding infrastructure and the
economy with sustainability in mind. This situation provides a strong impetus for introducing life
cycle thinking into national planning. This article reviews the development of LCA in Ukraine as of
spring 2025, focusing on the evolution of regulatory and policy frameworks, technological and
practical innovations, academic contributions and capacity building. Particular attention is paid to
convergence with European Union (EU) environmental standards and how LCA supports Ukraine’s
EU alignment and sustainable development goals. Key milestones are highlighted, such as new
legislation on green public procurement and waste management, integrating LCA into construction
and production standards, and creating LCA infrastructure. The context of Ukraine’s post-war
reconstruction is intertwined throughout, where the principle of “rebuild better” drives reconstruction
projects to improve environmental performance and sustainability. LCA is presented as a framework
that ensures long-term sustainability in the choice of reconstruction, aligning it with Ukraine’s climate
commitments and the EU Green Deal. Ukraine’s status shapes the current development trajectory as
an EU candidate country, which is driving reforms and the integration of LCA and life cycle into
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policy, industry, and academia. The following sections review the political context, technological
implementation, academic potential, and future challenges and prospects.

Regulatory and Policy Frameworks for LCA in Ukraine

Since the mid-2010s, Ukraine’s environmental governance has undergone rapid modernization,
reflecting both internal policy reforms and external alignment with the EU. A turning point occurred
in 2014 with the EU-Ukraine Association Agreement, which committed Ukraine to harmonize
environmental standards with EU directives [1]. This commitment initiated a sequence of reforms
providing the foundation for LCA uptake.

Green Public Procurement (GPP)

Public procurement served as an early vector for life-cycle criteria. The Law of Ukraine “On
Public Procurement,” last updated in 2019, introduced provisions for incorporating environmental
criteria into technical specifications [2]. Article 22 mandates the inclusion of energy efficiency, waste
reduction, and lower greenhouse gas (GHG) emissions. This reform, in line with the EU Association
Agreement, introduced life-cycle cost assessment into tenders, indirectly promoting LCA by
evaluating not only upfront price but also environmental impacts. As a result, government
procurement can favour products with eco-labels or superior environmental performance,
encouraging suppliers to conduct LCAs to compete. Early examples include requirements for Type |
eco-label certification for computers, which led to procurement of energy-efficient, low-toxicity
products at no additional cost [3].

National Environmental Strategies and EU Alignment

The “Basic Principles of State Environmental Policy of Ukraine until 2030,” adopted in 2019, and
the National Action Plan for Environmental Protection 2021-2025, explicitly prioritize resource
efficiency, recycling, and the use of lifecycle-based indicators [4]. These strategies lay the
groundwork for broader LCA adoption and reinforce convergence with the EU Green Deal, which
uses LCA as a foundation for product and climate policy. Ukraine’s observer status in the European
Green Deal, and participation in related platforms, signal intent to adopt LCA-based approaches.

Waste Management and Circular Economy Legislation

The Law “On Waste Management” (No. 2320-1X, June 2022) [5] represents a major advance,
aligning Ukraine with EU Directive 2008/98/EC [6]. The law introduces the EU waste hierarchy and
Extended Producer Responsibility (EPR), obliging producers to address the full life cycle of products
and packaging. This shift effectively mandates lifecycle considerations, requiring companies to
design for recyclability and recovery. Technical regulations on waste sorting and packaging have
been updated accordingly. These reforms drive LCA use for identifying optimal waste management
options and developing eco-design strategies, supporting significant increases in recycling rates and
reductions in landfilling.

Integration of LCA in Construction Standards

The State Standard DSTU 9171:2021 “Guidelines for ensuring the balanced use of natural
resources in the design of structures” (effective 2022) aligns with EU sustainable construction
principles and requires at least 70% of materials in a building project to be recyclable or reusable.
The standard introduces methods of economic and environmental LCA for buildings, requiring
simplified LCA at the preliminary design stage and full LCA at detailed design. These requirements
have been integrated into the building code, obliging architects and engineers to consider lifecycle
carbon and energy footprints during design. This approach brings Ukraine in line with EU practices
and ensures that post-war reconstruction incorporates sustainability from the outset.
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Product Environmental Footprint (PEF) and Eco-Labelling

Steps have been taken to adopt the EU’s Product Environmental Footprint methodology, an LCA-
based approach for product environmental performance across 16 impact categories. Supported by
the EU4Environment program, a PEF pilot initiative has prepared Ukrainian industries for the Single
Market for Green Products [7]. A legal framework regulates environmental claims, prohibiting
misuse of “eco,” “bio,” and “organic” labels without certification, and has harmonized many ISO
14020-series standards. While PEF is not yet mandatory, Ukrainian exporters face requirements to
report product carbon footprints under measures such as the EU Carbon Border Adjustment
Mechanism (CBAM), driving the adoption of LCA methodologies in industry [8].

Integration of 1SO Life Cycle Assessment Standards

Since 2014, Ukraine’s national standards body has systematically adopted 1SO LCA standards,
including ISO 14040:2006 (Principles and Framework) and I1ISO 14044:2006 (Requirements and
Guidelines) as national DSTU ISO standards. Supplementary guidelines such as DSTU ISO/TR
14047:2016 and DSTU ISO/TR 14049:2016 support practical implementation, while DSTU ISO/TS
14071:2018 clarifies critical review processes. Standards for EPDs (DSTU EN 1SO 14025:2022),
water footprint (DSTU ISO 14046:2018), and organizational carbon accounting (DSTU ISO 14064
series) have also been adopted. The adoption of these standards supports compliance with EU Green
Deal requirements and enhances the credibility of environmental claims, underpinning Ukraine’s
sustainability strategy.

Technological Innovations and Implementation

Robust LCA practice depends on the availability of data and analytical tools. In Ukraine, recent
technological advances and support mechanisms are making LCA more accessible.

Software and Data Infrastructure

Following the war, a support program by One Click LCA in 2024 made advanced building LCA
software freely available for reconstruction projects, removing financial barriers to LCA tool access
[9]. This enables project teams to assess the life-cycle impacts of materials and designs for schools,
hospitals, housing, and infrastructure. Material-specific environmental profiles allow comparison of
design alternatives, supporting implementation of new standards such as DSTU 9171. Broader use of
these tools is expected to seed longer-term adoption of LCA software in Ukraine’s construction sector
and beyond.

Innovative Analytical Approaches

Ukrainian researchers are adopting advanced methods such as hybrid LCA (combining process
and input-output data) and applying artificial intelligence (Al) for scenario modelling. For example,
hybrid LCA applied to the water sector identified major contributors to environmental impacts,
providing actionable insights for policy and infrastructure upgrades [10].

Training and Knowledge Transfer

Training workshops under EU4Environment and UNIDO have equipped Ukrainian specialists
with skills in LCA and PEF, using both international and Ukrainian-language materials [11][12].
Academic centres, such as the LCA Hub at Sumy State University, develop and disseminate
algorithms, models, and training materials, ensuring technological advances are effectively adopted
[13]. Ukraine is rapidly acquiring the technological means, software, databases, analytical techniques
to support mainstream LCA practice.
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Academic Contributions and Capacity Building

The development of LCA in Ukraine is underpinned by a growing academic and research base.

Centres of Excellence

The establishment of specialized research centres, notably the LCA Hub at Sumy State University,
has provided a focal point for LCA problem-solving, research, and capacity building. The Hub’s
interdisciplinary team addresses practical issues in LCA, supports businesses and government with
sustainability analysis, and promotes life-cycle thinking in education and policy. Fundamental
research includes bibliometric studies, sectoral LCA applications, and analyses of carbon
management and circular economy policy [14].

Research and Knowledge Dissemination

Academic studies in Ukraine have analysed the evolution and current state of LCA, with
conclusions that the field remains in an “awareness-raising” phase but is advancing through increased
recognition, standardization, and dissemination. Academic recommendations include strengthening
knowledge exchange, creating specialized platforms, and integrating LCA into business and
government decision-making.

International Collaboration

Ukrainian universities and experts participate in EU-funded projects (Horizon Europe, Erasmus+)
focusing on sustainability and circular economy, often including LCA components. Joint research
with European partners addresses barriers to the circular economy and links LCA findings to policy
recommendations [15]. International collaborations integrate Ukraine’s academic community with
the global LCA network.

Education and Training

LCA has been incorporated into environmental science and engineering curricula at Ukrainian
universities, and short courses and workshops, often supported by international organizations,
broaden practical knowledge. The publication of Ukrainian-language LCA textbooks and courses has
lowered language barriers and improved training for students and professionals.

NGOs and Professional Communities

NGOs such as “Living Planet” [16] and the Resource Efficient and Cleaner Production Centre
(RECP Centre) [10] have played roles in certification, awareness-raising, and introduction of life-
cycle thinking in industry. Partnerships between academia and these groups reinforce the practical
application of LCA concepts.

LCA, EU Integration, and Sustainable Reconstruction

Ukraine’s path toward EU integration and post-war recovery provides both a challenge and an
opportunity for mainstreaming LCA. EU candidate status accelerates the adoption of environmental
acquis, making life-cycle perspectives central to product, construction, and industrial policy.
Implementation of an Emissions Trading System (ETS), convergence with EU regulations on product
footprinting, and participation in initiatives such as PEF pilots and EPDs are moving Ukraine toward
EU standards. These changes require robust LCA capacity, standardized methodologies, and the
establishment of verification bodies for LCA-based declarations.

Reconstruction efforts are guided by the principle of “green recovery,” emphasizing modern,
efficient, and low-carbon solutions. LCA serves as the analytical tool for optimizing design choices—
comparing materials, energy options, and waste strategies to avoid locking in unsustainable practices.
Reconstruction funding by international partners increasingly requires demonstration of
sustainability, including LCA-based criteria for infrastructure and building projects.

Life-cycle thinking supports Ukraine’s commitments under the Paris Agreement and the UN
Sustainable Development Goals, ensuring that progress on reconstruction and EU integration delivers

Proceedings of the XXV International Science Conference
«Ecology. Human. Society» dedicated to the memory of Dr. Dmytro STEFANYSHYN
(June 12 2025, Kyiv, Ukraine) 385



Martepiaan XXV MixkHapoaHoi HayKOBO-NIPaKTHYHOI KOH(epeHuil
«ExoJoris. Jlroguna. CycnisibectBo» nam’ati a-pa Imurpa CTE@AHUILLINHA
(12 gyepBHs 2025 p., m. KuiB, Ykpaina)

measurable environmental benefits. LCA guides circular economy strategies and identifies priority
investments in cleaner technologies and materials.

Challenges and Future Directions

Despite rapid progress, challenges remain. Data quality and availability continue to limit
comprehensive LCA, especially in sectors without prior experience. Capacity is concentrated among
a small group of experts. The following steps are proposed:

e Enhancing knowledge exchange through networks and annual conferences for LCA practi-
tioners.

e Developing specialized platforms and guidance for businesses and policymakers, including
repositories of emission factors and case studies.

¢ Integrating LCA into business and government decision-making via pilot projects and out-
reach.

e Strengthening the academic-policy interface by involving researchers in drafting sectoral
methodologies and standards.

e Securing funding and international support for LCA capacity building in reconstruction and
EU alignment programs.

The continuation and expansion of these efforts will determine the pace at which LCA becomes
a standard component of policy and industry in Ukraine.

Conclusion

The development of LCA in Ukraine has reached a critical juncture, catalysed by the combined
needs of post-war reconstruction and EU integration. Policy frameworks, technological capacity, and
academic expertise have advanced rapidly, compressing a developmental trajectory that elsewhere
unfolded over decades. LCA now supports procurement, construction, waste management, and export
policy, and is being integrated into educational and research programs. The coming years will require
continued capacity building, collaboration, and political support to fully institutionalize LCA in
decision-making. With sustained effort, Ukraine is poised to become a regional leader in life-cycle
thinking and a model for sustainable reconstruction and green growth.
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AHoTanisa

VY crarTi mogaHo OIS AMHAMIYHOTO PO3BUTKY OliHIOBaHHS )HUTTEBOro nukity (OXI, LCA) B
VYkpaini cranom Ha 2025 pik. [Tokaszano, sik perynsaropHi pedopmu, iHTerpamis 3 €C, miciasiBoOeHHa
Bi10y/10Ba Ta 3yCHJUIA aKaJIeMIYHOI CHIBHOTH NpucKopmin 3anpoBamkeHHs OXL] y HamionansHy
HOJITUKY, TEXHOJIOTIi Ta MpakTuKy. Jlo KIIIOYOBMX BiX BiJHECEHO NPHUHATTS craHmapris ISO,
iaTerpamito OXI y cucreMy myOmiuHMX 3aKymmiBenb 1 OyiBEIbHI HOPMH, a TaKOX (PopMyBaHHS
1HQPACTPYKTYpH JaHUX 1 EKCIEePTHOro moTeHuiaxy. Pyx VYkpaiHM 10 CTaqoro po3BHTKY
niarpumyetbest OXKI K mMpoOBiIHOIO METOMOJIOTIEI0 TSl 3a0€3MeUYeHHsST «3EJICHOT0» 3POCTaHHS,
CKOPOYECHHSI BUKH/IIB 1 PO3BUTKY HUPKYJISIPHOI EKOHOMIKH.

KmouoBi ciaoBa: ominka xutteBoro mukiay (LCA), momiThka CTaqoro po3BUTKY, MOBOEHHE
BIJIHOBJICHHS, YKpaiHa, €KOJIOTIYHE PETYIIOBaHHS.
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