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The article systematizes international approaches to the legal regulation of public—private partnerships
(PPPs) in the field of renewable energy, with a particular emphasis on off-grid solutions. The authors
conduct a comparative legal analysis of regulatory documents of UNECE, the European Commission
(CEAP, Buying Green), as well as analytical reports by IRENA, UNDP/ETH Zurich, ESMAP/World Bank,
and case studies from Africa, Asia, and Europe. Special attention is paid to PPP models (BOO/BOOM/
DBO/JV), the concepts of “Value for Money/People/Planet” and PIERS, as well as practices of scaling
mini-grids (India, Kenya), establishing community energy schemes in Germany, and institutional models
in Uganda and the Solomon Islands. The study highlights that the integration of UNECE standards with
European approaches to Green Public Procurement (GPP) and the Circular Economy Action Plan (CEAP)
contributes to greater transparency, investment attractiveness, and sustainability of energy projects,
especially for remote communities. Practical checklists are proposed to incorporate environmental criteria
at all stages of the PPP life cycle — from planning and technical specifications to bid evaluation and contract
implementation. The article also explores the Ukrainian context: current legislation in the field of PPPs and
energy, strategic documents, as well as existing challenges — fragmentation of the regulatory framework,
absence of sectoral by-laws, weak institutional support, and limited practice of PPP implementation
in renewable energy. The authors emphasize the necessity of digitalizing processes, expanding access
to international financing, and strengthening the role of local self-government. The practical value of
the research lies in creating a roadmap for integrating off-grid PPP projects into Ukraine’s post-war
reconstruction, with an emphasis on environmental sustainability, social justice, and economic efficiency.

Key words: public—private partnership; public interest; renewable energy; energy PPP; regulation;
state—private partnership; investments.

Hamuucekuii B.M., €pimenko K. Ily6aiuHo-mpuBaTHe NAPTHEPCTBO Yy BiIHOB.IIOBaHiii
eHepreTHIli: MiskKHAPOJHI MiIX0AH 10 MPABOBOI0 PEryJOBaHHI.

VY cTarrti CHCTEMAaTH30BaHO MIXKHAPOIHI MIAXOAH O IPABOBOTO PETYIIOBAHHS IyOIiYHO-IIPHBATHOTO
naptaepcTBa (I1III1) y cdepi BiTHOBIIOBAaHOI EHEPTETUKH 3 OCOOIMBHM AKIIEHTOM Ha IT03aMEpEeKEeBUX
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piIeHHSX. ABTOPY 3A1HCHUIN MOPIBHAIBHO-TIPABOBUN aHaIi3 peryisTopHux agokymeHTiB €EK OOH,
E€epormeiicekoi Kowmicii (CEAP, Buying Green), a takox anamituuHux 3BiTiB IRENA, UNDP/ETH
Zurich, ESMAP/World Bank i npaktuunux keiiciB kpain Adppuku, A3ii Ta €Bponu. OcobauBy yBary
npugizeso moxensm [T (BOO/BOOM/DBO/JV), konuenmisMm «Value for Money/People/Planety
ta PIERS, a takox mpakrtukam macintaOyBauHs MiHiMepex (IHmis, KeHis), CTBOpeHHS rpoMalChbKUX
E€HEepPreTHYHHX cXeM y HiMeuduHi Ta iIHCTUTYIHHUM MoJiensM B Yraui Ta Ha COJIOMOHOBHX OCTpPOBax.
JlocmikeHHs MIKPECIIOE, 10 THTErpaIlis €BPONEHChKHUX MiXOIB 10 3€JICHUX IMyOIIYHUX 3aKyITiBEIb 1
[Mnany i i3 TUPKYISAPHOT EKOHOMIKY CIIPHUSE TiIBUINCHHIO MPO30POCTi, IHBECTHIIIHHOT TPUBAOIUBOCTI
Ta CTAJOCTI EHEPTeTUYHHX MPOEKTIB, OCOOIMBO IS BiIJaJCHUX TpoMaja. 3apONOHOBAHO MPAaKTHYHI
YeK-JIUCTH IS BKJIFOUCHHSI SKOJIOTIYHUX KPHTEpiiB Ha BCiX eramax >xutteBoro mukiy IITIIT — Big
MJaHyBaHHS W TEXHIYHWUX 3aBllaHb JI0 OIIHIOBAHHS MPOIO3WINK 1 peanizamii KOHTpakTiB. OKpemMo
PO3MISHYTO YKpaiHCHKHI KOHTEKCT: YMHHE 3akoHOAaBcTBO y cdepi IIIIII i eHepreTnku, crpareriyi
JIOKYMEHTH, 1CHYIOUI TpoOieMu: ¢pparMeHTaIito HOpMaTHBHO-TIPABOBOI 0a3u, BiJICYTHICTh TaIy3eBUX
M I3aKOHHUX aKTiB, CJA0Ky IHCTUTYIIHHY MIATPUMKY Ta 0OMEXEHY PAKTHKY peai3aiii eHepreTHYHuX
[IIIT1. ABTOpW HaroJoIyIOTh Ha HeoOXimHOCTI IUdpoBi3amii MpoleciB, PO3MUPEHHS TOCTYMY [0
MIDKHAPOJHOTO (hiHAHCYBAaHHSI Ta MOCHJICHHS POJII MIiCIIEBOTO caMOBpsiayBaHHs. [IpakTHYHA IIHHICTH
JOCII/DKCHHS TIONIATae y CTBOPEHHI JOPOXKHBOI KapTH iHTerpaiii mozamepexeBux mpoektie ITITIT y
MiCJISIBOEHHY BiZ0OyI0BY YKpalHU 3 aKIEHTOM Ha €KOJIOT1YHY CTalICTh, COIialibHy CIPaBEUIUBICTh Ta
€KOHOMIYHY €(DEKTHBHICTb.

Kirwu4osi ciioBa: nyOniuHO-NpUBaTHE NAPTHEPCTBO; [EPKABHO-IIPUBATHE MAPTHEPCTBO; MyOIiYHUN
IHTepec; BIHOBIIOBaHA eHepreTrka; eHepretuuHi [1I111; peryiroBaHHS; 1HBECTHIIIT.

Problem statement. Access to affordable, reliable, and clean energy in off-grid settings requires
delivery models that align public goals with private capabilities. Given wartime damage to Ukraine’s
energy sector, PPPs focused on renewable, resilient, and distributed solutions are particularly relevant.

The development of the energy sector is one of the key areas for economic growth, ensuring energy
security, and environmental sustainability of the state. In conditions of budgetary constraints and high
demand for investment, public-private partnerships are seen as a promising tool for implementing energy
projects. This mechanism allows the financial and managerial resources of the state and business to be
combined, while ensuring socially significant results. Access to affordable, reliable, and clean energy in
off-grid settings requires delivery models that align public goals with private capabilities.

Contemporary standards emphasize not only Value for Money (VfM) but also Value for People (V{P)
and Value for the Planet (VfPL) [1].

Inthe EU, Green Public Procurement and the Circular Economy Action Plan provide procurement-level
levers to operationalize climate and circularity objectives within PPP contracts [2]. Recent deployments
in India and Kenya indicate that standardized BOO/BOOM portfolios can scale mini-grids while
maintaining service quality [3].

Community-owned microgrids in Germany further illustrate how prosumers and virtual power plants
can improve resilience and equity [4]. Although many sustainable off-grid initiatives are launched
by citizens and private sector proponents, the government has a prominent role in launching off-grid
projects and regulating them through enabling environments.

There is a need to provide exact regulation to governments when using PPPs to deliver investment
in renewable, resilient and sustainable off-grid energy infrastructure as a way of meeting the United
Nations Sustainable Development Goals (SDGs).

Given the situation in Ukraine due to military actions, in particular, constant attacks by the Russian
Federation on the energy sector, the issue of implementing renewable energy projects with a focus on
off-grid solutions is quite relevant. It is also important to achieve sustainable development goals while
satisfying public interests in the process of implementing PPP projects in the energy sector, primarily
environmental criteria.

Research objective. To systematize international regulatory approaches to energy PPPs and adapt
them for the Ukrainian context, emphasizing off-grid models and sustainability criteria.

State of research. In recent years, scholarly interest in public—private partnerships (PPPs) for
renewable energy has intensified, covering diverse legal, institutional, and practical perspectives.
Numerous studies have examined enabling legal frameworks, governance mechanisms, risk allocation,
and regulatory innovations in both developed and developing contexts. Othman and Khallaf provide a

183



Hayxosuii BicHuK Yxropoacekoro HanionansHoro Yuisepeurerty, 2025. Cepisi IIPABO. Bunyck 91: wacmuna 3

comprehensive review of success factors in renewable energy PPPs, pinpointing governance, bidding
efficiency, political stability, and supportive legal norms as critical enablers [5]. Meanwhile, Tabash et al.
(2025) explore the socioeconomic impacts of PPP investments in energy sectors across BRICS countries,
linking energy PPPs to labor market dynamics and poverty alleviation [6]. Other authors like Arimoro
(2025) [7] and Baziar & Parsa (2024)[8] investigate sustainable PPP models and legal challenges in
renewable energy projects, particularly focusing on regulatory coherence and jurisdictional complexity.

However, gaps remain in cross-jurisdictional comparative legal analysis specifically within
post-conflict or transitioning economies (such as Ukraine). Limited attention has been paid to how
international PPP regulatory models can be effectively adapted to specific national legal systems facing
unique governance and energy-security challenges. Therefore, this study seeks to systematize and
critically evaluate international regulatory approaches to renewable energy PPPs and to adapt them for
the Ukrainian context, emphasizing off-grid models.

Main material presentation. In Ukraine, the legal framework for PPPs is primarily established by
the Law of Ukraine “On Public-Private Partnership” [9], which defines the general principles of PPPs,
the typical forms of partnership, the procedure for evaluating efficiency, the process of competitive
selection of a private partner, the conditions for concluding agreements, mechanisms for risk allocation,
as well as guarantees for investors. The law is framework in nature; however, it does not take into
account the specific features of individual sectors of the economy, including energy, which necessitates
the development of sectoral regulation.

In the energy sector, the additional legal basis is provided by the Law of Ukraine “On the Electricity
Market” [10], which defines the legal, economic, and organizational foundations for the functioning of
a competitive electricity market, conditions of access to infrastructure, and mechanisms for regulating
relations among electricity producers, suppliers, and consumers. This law contains certain provisions
that directly or indirectly relate to public—private cooperation, particularly regarding infrastructure
investment, the development of new generating capacities, the connection of renewable energy facilities.

At the same time, the use of alternative energy sources is governed by the Law of Ukraine “On
Alternative Energy Sources” [11]. This law provides mechanisms to incentivize investors to develop
renewable energy, establishes the procedure for setting the “green” tariff, defines the scope of state
guarantees and benefits, and allows for the implementation of projects through PPPs. The law is
of significant importance in the context of Ukraine’s transition to a climate-neutral economy and
harmonisation with the European Green Deal.

At the strategic level, an important guideline is the National Economic Strategy until 2030, approved
by the Resolution of the Cabinet of Ministers of Ukraine of 03.03.2021 No. 179. The document provides
for increasing the share of renewable energy, the development of “smart” grids, the attraction of
international investment, reducing the carbon footprint, and integrating the national market with the EU.
Among the instruments for achieving the strategy’s objectives, priority is assigned to PPPs in energy,
particularly in projects for infrastructure modernisation and digitalisation [12].

The practical implementation of PPP projects in the energy sector requires compliance with a
formalised procedure stipulated by the Resolution of the Cabinet of Ministers of Ukraine of 11.04.2011
No. 384, which approves the Procedure for Conducting an Efficiency Analysis of Public-Private
Partnerships. This document outlines the stages of project preparation, methods for assessing socio-
economic feasibility, instruments for risk identification, and criteria for selecting the form of partnership,
etc [13].

Despite the formation of a basic regulatory framework, the practice of implementing PPP projects in
the energy sector in Ukraine remains limited. The main challenges are associated with the fragmentation
of legislation, the absence of sector-specific by-laws, regulatory instability, imperfect tender procedures,
and risks for private investors. To date, only a few successful renewable energy PPP projects (RES) have
been implemented in Ukraine — in particular, wind and solar power plants with the participation of
foreign companies such as EuroCape New Energy and Scatec Solar. However, most of these have been
carried out under standard investment agreements, without the application of a full PPP model.

Othman and Khallaf (2024) argue that the success of public—private partnerships (PPPs) in renewable
energy projects across developing countries depends on a combination of institutional, political, and
economic enablers. The authors identify several key determinants, including strong governmental
support, which encourages private investors to participate in renewable energy initiatives, and the
existence of a comprehensive strategic plan and policy framework that creates a stable environment
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for long-term private sector engagement. They also stress the importance of efficient and transparent
bidding procedures, which help to reduce implementation and operating costs while fostering investor
trust. Furthermore, political stability is viewed as a major factor that influences market risks and
investment confidence; instability generates uncertainty, discouraging participation, whereas a stable
political context facilitates sustained cooperation. Finally, Othman and Khallaf highlight that robust
legal and regulatory frameworks play a decisive role in shaping effective PPP models for renewable
energy, ensuring accountability and alignment between public and private interests [5].

Owojori et al. (2025) assert that good governance and anti-corruption measures are fundamental
prerequisites for the success of green public—private partnerships, because they foster transparency,
accountability, and trust between public and private stakeholders [14].

At the international level, the practice of PPPs in the energy sector has a long history and considerable
success. In the European Union, an example of effective implementation is the TAP (Trans-Adriatic Pipeline),
built in partnership with private energy companies and several governments. In the United States, concession
models are widely applied in constructing infrastructure for transmitting energy from RES.

In Germany, the concept of “energy villages” is developing, where residents become not only
consumers but also producers (“prosumers”). For example, in projects in Schonau, communities invest
in solar panels, wind turbines, and bioenergy. A virtual power plant is created, where each participant
supplies surplus energy, and the system accumulates and distributes it. The distinctive features of these
initiatives are: citizen participation in decision-making; economic independence from the electricity
market; scalability of the model — over 200 communities in Germany have adopted this approach.

For Ukraine, the experience of renewable energy for refugees in Ethiopia, Rwanda, and Iraq can
also be valuable. The Renewable Energy for Refugees (RE4R) project, implemented through a PPP
mechanism and funded by international organisations together with private companies, aims to replace
diesel generators in refugee camps with solar and hybrid mini-grids. The project outcomes include:
stable access to electricity for tens of thousands of displaced persons; the possibility of connecting
educational and medical institutions; reduction of fuel costs and CO: emissions [15].

The experience of Africa and Oceania is also noteworthy (institutional PPP models, e.g., Uganda
(WENRECO)). In West Nile, since 2003, a PPP (concession) for the construction and operation of
the Nyagak I hydropower plant (3.5 MW) has been in force. The project was supported by the World
Bank within the Energy for Rural Transformation programme. Its implementation resulted in electricity
supply to remote areas not connected to the national grid [15].

On the Solomon Islands, the National Electrification Program provided for the use of decentralised
off-grid systems. A key element was the active participation of local communities in planning and
operation. Thus, the combination of public financing and private investment made it possible to address
the social and environmental challenges of island territories [15]. Such experience could also be applied
in certain regions of Ukraine.

Asian scaling practices, exemplified in India (Uttar Pradesh), demonstrate that the programme for the
installation of 25,000 solar mini-grids attracted more than USD 1.2 billion in private investment. The
use of LED lamps and the possibility of mobile phone charging enabled households to reduce expenses
and created new jobs [15].

In Kenya, 8,000 mini-grids have been implemented for 3.5 million residents. The key mechanism is
the Build-Own-Operate (BOO) model, where the private sector finances, constructs, and operates the
system, while the state provides an enabling environment (permits, subsidies, guarantees) [15].

International regulatory approaches to PPPs in the energy sector demonstrate that UNECE, in its
draft standard, recommends for energy PPPs: a focus not only on value for money, but also on value
for people and value for planet; ensuring accessibility and fairness (energy equity); the introduction of
flexible contractual models: BOO, BOOM, DBOM, JV; mandatory assessment of environmental and
social sustainability [15].

Comparative analysis shows that countries with advanced PPP practice provide not only transparent
partner selection procedures but also state guarantees for investment return, political risk insurance,
and access to arbitration. Specialised institutions (such as the UK Infrastructure Bank or Canada’s PPP
Canada), as well as the support of the International Finance Corporation (IFC) and the World Bank, play
an important role in this process.

At the same time, international experience shows that significant savings of time and resources can
be achieved if key governmental and non-governmental actors (local authorities, NGOs, communities)
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are clearly identified, with due consideration of knowledge needs and responsibilities. Stakeholder
mapping should determine coordination mechanisms and strategies for addressing any identified gaps in
accountability, duplication of responsibilities, or conflicts of interest.

For Ukraine, it is important to codify in a separate legal act the specificities of PPPs in the energy
sector. It would be advisable to establish a State Agency for the Development of Energy Partnerships,
which would coordinate the preparation of feasibility studies, provide legal support for projects,
and interact with international donors — or to ensure that these functions are fully performed by the
existing State Organisation “Agency for Support of Public-Private Partnerships.” It is also necessary to
introduce digital project registries, update Procedure No. 384 [13] with due regard to the specifics of
the energy sector, and introduce electronic procedures for partner selection. Furthermore, cooperation
with international agencies such as USAID, GIZ, and EIB should be intensified to ensure financial and
technical support.

In the context of post-war recovery, PPP mechanisms may become a catalyst for the restoration of
damaged generation and network facilities, particularly in the eastern and southern regions of Ukraine.
PPPs can serve as an instrument for the rapid launch of new capacities, reducing dependence on imports,
and fostering energy localism (local energy production). This would also allow the adoption of new
technologies, reduce budgetary expenditures, and increase investor confidence.

One of the problems hindering the development of PPPs in Ukraine’s energy sector is the absence of
judicial practice that would consolidate consistent approaches to the interpretation and implementation
of partnership agreements. Private investors are often wary of potential risks associated with permit
cancellations, delays in approvals, and regulatory changes, as evidenced by a number of cases in
commercial courts. For example, in several instances, decisions of local authorities on the allocation of
land plots for the construction of energy facilities under concession agreements were challenged, which
resulted in project suspension for years. This highlights the need to improve coordination between local
self-government bodies and central authorities in the context of PPPs, and to ensure the prioritisation of
PPP agreements as those serving a socially important function.

Another pressing issue is the fragmentation of regulatory frameworks. Although the Law of Ukraine
“On Public-Private Partnership” defines general principles, in many cases there is no specific subordinate
legislation regulating the particularities of PPPs in the energy sector: technical requirements, tariffs,
procedures for interaction with the TSO (transmission system operator), PSO (public service obligations),
etc. It is also essential to ensure compatibility of PPP agreements with current legislation on public
procurement, antitrust restrictions, and environmental protection. This requires harmonisation of the
provisions governing energy PPPs with the Laws of Ukraine “On Regulation of Urban Development,”
“On Strategic Environmental Assessment,” and “On State Aid to Business Entities.”

To reduce barriers to market entry, the state should consider introducing institutional support
for PPP projects. For example, a special agency established under the Ministry of Economy or the
Ministry of Energy should oversee all stages of implementation — from the preparation of feasibility
studies to the auditing of energy PPP projects. In other countries, such institutions already exist: in
the United Kingdom, the Infrastructure and Projects Authority (IPA); in France, the Mission d’Appui
aux Partenariats Public-Privé (MAPPP); in Poland, the PPP Platform under the Ministry of Funds and
Regional Policy. A similar structure in Ukraine could consolidate best practices, conduct training for
public authorities, and develop standard contracts.

The implementation of energy projects through PPPs also requires financial support mechanisms: partial
risk guarantees, preferential taxation, and access to credit resources from international financial organisations.
For instance, involving Ukrgasbank, Eximbank of Ukraine, or establishing a PPP Support Fund to cover
initial feasibility study costs would increase project attractiveness for small and medium-sized enterprises.

Particular attention should be given to digitalisation of processes. Publishing an up-to-date list of
PPP projects, their implementation stages, and financial parameters on a unified state platform would
increase transparency, facilitate investor access to information, and reduce corruption risks. Examples
include the Polish platform ppp.gov.pl or the European Investment Bank’s portal.

An essential component of developing PPPs in Ukraine’s energy sector is strengthening the role
of local self-government authorities. It is at the community level that demand for energy-efficient
solutions is generated — the modernisation of street lighting systems, heating of schools and hospitals,
installation of solar panels on municipal buildings, etc. Such projects require support from both the
state and international partners. An illustrative example is the “U-LEAD with Europe” initiative, under
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which communities receive advisory support for preparing feasibility studies and tender documentation
to attract private capital.

Successful cases of local PPP implementation in energy efficiency demonstrate that municipalities
can become key drivers of change. For instance, in the city of Slavutych, with the support of NEFCO
(Nordic Environment Finance Corporation), a project for the modernisation of the heating system was
implemented, replacing natural gas with alternative sources. Such cases prove that, given institutional
support and legal safeguards, even small communities are capable of effectively implementing complex
technical solutions.

The role of international financial institutions in advancing partnership initiatives is equally
important. The European Bank for Reconstruction and Development, the European Investment Bank,
and the International Finance Corporation provide not only loans, but also technical assistance, project
preparation grants, and international oversight of transparency. While most of these institutions already
cooperate with Ukraine, more active engagement requires the establishment of an appropriate legal
environment — ratification of international agreements on investment protection, integration of dispute
resolution mechanisms, and harmonisation of procurement standards.

In this context, the idea of creating a Regional Hub for Energy PPPs, based in one of Ukraine’s regions
with concentrated critical infrastructure, available human resources, and facilities for reconstruction,
appears promising. Such a hub could bring together communities, businesses, and international partners
around specific projects, enabling the piloting of new legal models (e.g., energy service contracts with
PPP elements, local concessions, pay-as-you-save mechanisms).

To ensure a systematic approach to the development of PPPs in the energy sector, it is also necessary
to introduce performance evaluation indicators for implemented projects. It is important not only to
assess the technical outcomes (amount of saved kWh or reduced CO: emissions), but also the impact
on employment, the development of the local economy, and the financial stability of communities. The
presence of such indicators would allow more informed decisions on scaling up initiatives.

Conclusions. PPPs in renewable energy are instrumental for mobilizing investment, modernizing
infrastructure, and achieving SDGs. For Ukraine’s post-war recovery, establishing a specialized
energy-PPP agency, digitalizing procedures, and aligning procurement with GPP/CEAP will accelerate
implementation.

The presence of a developed legal system, a coherent institutional architecture, and transparent procedures
forms the foundation for the effective functioning of PPP mechanisms in strategic sectors, particularly energy.

PPP projects in Ukraine’s energy sector are implemented in a fragmented manner. The absence of
specialized subordinate legislation, the instability of regulatory policy, and the complexity of interaction
among different levels of government create substantial obstacles to the wide-scale introduction of PPPs.

A particularly acute issue is the insufficient preparedness of local self-government bodies, which lack
the resources or expertise to fully launch projects. This constrains the potential of communities in the fields
of energy efficiency and renewable energy, and also complicates Ukraine’s participation in international
sustainable-development support programs. Ukrainian PPP law is framework in nature and lacks sector-specific
by-laws for energy. Comparative analysis shows that advanced PPP jurisdictions ensure transparent partner
selection, guarantees for investment return, political risk insurance, and specialized institutions. UNECE
draft standards recommend flexible PPP models (BOO/BOOM/DBOM/JV), VIM/V{P/VPL metrics, and
mandatory environmental and social sustainability assessment. Case studies from India, Kenya, Germany,
Uganda, and the Solomon Islands demonstrate pathways to scaling off-grid and community energy.
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