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Abstract. The aim of the study was to substantiate the mechanisms underpinning the functioning of the global green
bond market and to identify the conditions for their effective utilisation in financing environmental projects in Ukraine.
The methodological foundation of the research comprised systemic, structural-functional, comparative, and institutional
approaches, alongside content analysis of scholarly sources, analytical reports, and regulatory documents. The study analysed
issuance volumes, documenting the global markets growth beyond USD 4 trillion and highlighting the energy sectors
dominance in fund allocation. The research findings established that the development of green bonds is determined by the
interplay of regulatory requirements, institutional infrastructure, and the level of market transparency, which collectively
shape the conditions for capital attraction and the degree of investor confidence. Based on the market dynamics analysis, it
was determined that the key parameters of the instrument’s effectiveness are the earmarked use of proceeds, the availability of
verification procedures, and the capacity to deliver a measurable environmental impact. It was estimated that implementing a
programme for developing Ukraine’s decentralised energy system based on renewable generation and energy storage systems
requires between USD 15.5 billion and USD 23 billion in initial investment, while simultaneously securing a 5.6% reduction
in the energy system’s annual operating costs. It was established that the adoption of international reporting and certification
standards contributes to reducing information asymmetry, whereas their incomplete implementation constrains the markets
development opportunities in Ukraine. The analytical synthesis facilitated the identification of the structural peculiarities
of the national segment, characterised by a limited number of issuances and dependence on external sources of financing, as
substantiated by the implementation of discrete instruments totalling EUR 325 million and EUR 50 million. The study formulated
a conceptual model linking regulatory conditions, issuance mechanisms, and fund utilisation efficiency through green bonds
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Green bonds as a financing instrument...

Introduction

The evolution of financial instruments oriented towards
environmental objectives reflects a transformation in cap-
ital mobilisation mechanisms amidst increasingly strin-
gent requirements for the environmental performance of
investments. Within this context, green bonds serve as an
instrument that combines financial parameters with the
targeted allocation of funds towards the implementation
of environmentally-focused projects. For Ukraine, this
issue acquires particular significance due to the necessity
of financing infrastructure restoration, enhancing ener-
gy efliciency, and ensuring energy security. Concurrently,
the development of the green bond market is accompa-
nied by constraints linked to institutional immaturity, the
insufficient level of financial market development, and
regulatory environment uncertainty, which necessitates
a comprehensive analysis of both the opportunities and
barriers associated with the utilisation of this instrument.
In the work of O. Cheberyako (2025), green financing is
examined as an instrument for ensuring sustainable devel-
opment and the post-war recovery of Ukraine’s economy.
The author demonstrated that environmentally-oriented
financial mechanisms are capable of mobilising resources
for infrastructure modernisation and improving the effi-
ciency of energy resource utilisation. The study analysed
the dynamics of green financing development globally and
established that over 50 countries actively employ green fi-
nancing instruments within their national economies. The
researcher substantiated the role of green instruments in
shaping long-term investment flows, which permits their
consideration as an element of restorative economic policy.
Within the context of forming the green bond market in
Ukraine, it is essential to characterise the barriers to its de-
velopment, among which key constraints are delineated in
the work of A. Dubko (2022). The author identified the in-
sufficient level of regulatory framework, limited awareness
among market participants, and the absence of developed
infrastructure as factors inhibiting the development of this
segment. Simultaneously, the potential of green bonds in fi-
nancing environmental projects was highlighted, allowing
them to be regarded as a promising instrument for capi-
tal mobilisation. The global dimension of the green bond
market’s development was revealed through the prism of
crisis phenomena in the work of N.V. Dunas (2021), which
demonstrated that even under conditions of economic
instability, the market maintains a growth trajectory. The
author emphasised that after 2020, the global green bond
market surpassed USD 1 trillion in cumulative issuance
volume. The author characterised the role of internation-
al initiatives in shaping national markets. In the study by
B. Lutsiv et al. (2023), the banking sector is identified as
a key element of green financing, manifested in the trans-
formation of lending and investment approaches by inte-
grating environmental criteria. The authors proved that
the integration of such approaches into the activities of
financial institutions facilitates the formation of new finan-
cial instruments and alters the structure of the financial
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market, creating preconditions for the development of
green bonds as a component of the sustainable finance
system. In particular, a rise in the share of ESG-oriented
financial products within the structure of banking services
and a strengthening of the role of environmental criteria
in risk assessment processes were established. At the level
of territorial communities, the utilisation of green bonds is
linked to the possibility of financing local environmental
projects, notably in the areas of energy efficiency and infra-
structure. According to I. Sokoliuk (2024), this instrument
can facilitate the mobilisation of resources for modernising
communal service facilities; however, its effectiveness de-
pends on access to financial resources and the development
of local financial institutions.

The issue of investor confidence in green financing
instruments is becoming of decisive importance for the
formation of a fully-fledged market, as it fundamentally
determines the potential for scaling up issuances and at-
tracting long-term capital. The research by R. Zvarych &
O. Masna (2025) demonstrated that the level of trust di-
rectly depends on the quality of information disclosure,
adherence to reporting standards, and the availability of
verified environmental impact evidence for the financed
projects. The authors underscore that the global green
bond market surpassed USD 4 trillion as of 2025, and that
further expansion of the segment directly depends on the
quality of verification mechanisms and the transparency
of fund utilisation. Such an approach allows transparency
and accountability to be regarded not as formal require-
ments, but as instruments for reducing information asym-
metry between issuers and investors. In this context, it is
precisely the reliability of data concerning fund utilisation
and project implementation outcomes that shapes the in-
vestment attractiveness of green bonds, as it enables the
assessment not only of financial parameters but also of the
environmental performance of investments. In the work of
Y. Petlenko (2024), it is substantiated that the development
of the energy sector requires the attraction of substan-
tial investment resources directed towards infrastructure
modernisation and reducing dependence on fossil energy
sources. Under these conditions, green bonds constitute an
alternative capital mobilisation mechanism that combines
financial viability with the achievement of environmental
objectives. The author emphasises that the implementa-
tion of energy transition programmes requires multi-bil-
lion-dollar investments in the modernisation of energy
infrastructure and the development of renewable energy
sources. Their utilisation ensures the targeted channelling
of resources towards projects related to the advancement
of renewable energy sources. The level of development of
sustainable finance instruments is determined by the insti-
tutional capacity of the financial system, which establishes
the conditions for the effective attraction and allocation of
investment resources. A study by A. Koldovskyi (2025) em-
phasises that the quality of financial infrastructure plays a
key role, particularly the ability to ensure transparency of
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operations, accessibility of financial instruments, and sta-
bility of capital flows. The author underscores that coun-
tries with developed financial infrastructure demonstrate
significantly higher volumes of capital attraction in the
sustainable finance segment compared to markets where
institutional mechanisms remain fragmented. At the same
time, institutional constraints associated with the insuffi-
cient development of market mechanisms and infrastruc-
ture restrain issuer activity and diminish the potential for
attracting investment into environmental projects.

Scholarly research has elucidated specific aspects of
green finance development, notably the role of financial
instruments in ensuring sustainable development, the
functioning of the banking system, and the barriers to the
formation of the green bond market. However, the works
examined predominantly analyse individual elements of
this process, whereas the question of systemic interaction
between the regulatory environment, institutional infra-
structure, and the mechanisms governing the functioning
of green bonds remains insufficiently explored. Equally
under-researched is the potential for deploying this instru-
ment within the context of Ukraine’s economic transforma-
tion and the possibilities for its integration into the national
financial system based on a holistic model. The aim of the
study was to identify the specific features of the green bond
market’s functioning, to determine the factors driving its
development, and to substantiate the possibilities of utilis-
ing this instrument to finance environmental projects in
Ukraine. To achieve the stated aim, the following objectives
were defined: to analyse the emergence and dynamics of
the global green bond market; to investigate the specifici-
ties of market formation in Ukraine and the parameters of
the inaugural issuances, to assess the potential for green
bond utilisation; and to develop a model for attracting fi-
nancing through green bonds within the conditions of the
national economy.

Materials and Methods

The study was theoretical and analytical in nature. The
methodological foundation of the research was based on
the application of systemic, structural-functional, com-
parative, and institutional approaches, which enabled
a comprehensive investigation into the mechanisms of
the green bond market’s functioning and the interaction
among its key participants. During the study, scholarly
publications, international reports, and market data were
analysed to trace the instrument’s evolution, highlight key
trends, and summarise project reporting, verification, and
certification requirements, such as R. Rodrigues Loio-
la et al. (2025), Climate Bonds Initiative (2025) and Or-
ganisation for Economic Co-operation and Development
(OECD, 2025). The case study method was employed to in-
vestigate the Ukrainian market, including regulatory doc-
uments and examples of the initial issuances (IFC, 2025).
The temporal scope of the study encompassed the peri-
od from 2007 to 2025, from the emergence of the first
green bond issuances to the formation of a fully-fledged
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segment of the global sustainable finance market. The se-
lection of this period was dictated by the necessity to trace
the instrument’s evolution from the initial emissions by
international financial institutions to the current stage of
large-scale capital attraction and market institutionalisa-
tion. For analysing contemporary trends, market struc-
ture, and institutional investors, data from 2023-2025
were used to characterise the current green bond segment.
The global market was examined using a historical-eco-
nomic approach with time series analysis based on Cli-
mate Bonds Initiative (2025). Structural analysis was ap-
plied to determine the composition of market participants
and their functional roles (Moro & Zaghini, 2025; Kansoy
& Stasiulaitis, 2025; Giacometti et al., 2025).

The selection of sources was carried out according to
the criteria of scholarly relevance, timeliness, and availa-
bility of empirical data. The analysis incorporated scholar-
ly articles, analytical reports from international financial
organisations, and regulatory documents, predominantly
published between 2019 and 2025. The search was per-

» o«

formed using the keywords “green bonds”, “sustainable fi-
nance’, “ESG investing”, “green finance”, “climate finance”,
“Ukraine green bonds’, “energy transition financing” in
international scientometric and analytical databases, in-
cluding Scopus, Web of Science, OECD iLibrary, Climate
Bonds Initiative, International Energy Agency, and the In-
ternational Capital Market Association (ICMA). The anal-
ysis of the emergence of the green bond market in Ukraine
was carried out by applying institutional and content anal-
ysis through a combination of the normative and practical
dimensions of its formation. Analytical materials from the
National Bank of Ukraine (2025) and A.A. Olenyuk (2025)
were processed. A comparative analysis was used to iden-
tify market development specifics, comparing initial green
bond issuances with international sustainable finance prac-
tices by capital structure, instrument type, sector, financing
scale, market integration, and functional role. Based on a
comparative case analysis, which involved juxtaposing the
parameters of two green finance instruments according to
criteria such as instrument type, source of capital, financ-
ing sector, project scale, level of integration into the finan-
cial market, and functional role, Table 1 was formulated.
Investor requirements for green bonds were investigated
through the application of content analysis of internation-
al standards and a comparative analysis of approaches to
assessing instrument quality and conditions for capital ac-
cess. To this end, research and reports by the ICMA (2025)
and Climate Bonds Initiative (2025) were analysed, focus-
ing on instrument structure, use of proceeds, project se-
lection, financial management, and information disclosure.
In the process of analysis, these elements were correlated
with one another as interconnected components of a single
mechanism. A comparative analysis was used to contrast
international practice with Ukrainian conditions, assessing
the standardisation of green bond requirements, verifica-
tion and reporting procedures, institutional infrastructure,
investor participation, and transparency mechanisms.
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The potential for utilising green bonds in Ukraine was
assessed through the application of structural-functional
and comparative analysis. In the study, scholarly approach-
es to green financing, as presented by M. Babic (2024)
and A. Frolov (2024), were compared with the economy’s
environmental needs to identify key application areas,
including renewable energy, energy efficiency, infrastruc-
ture, transport, and waste management. In the process of
analysis, these areas were examined from the perspective
of their investment attractiveness, capital intensity, and the
potential for achieving a measurable environmental effect.
A structural-functional approach was employed to system-
atise these interconnections, within which the market was
regarded as a system with input parameters, a functioning
mechanism, and outcomes. The architecture of the concep-
tual model (Fig. 3) was formulated based on the structur-
al-functional approach and the operational logic of sustain-
able finance markets. The delineation of the model’s four
blocks (input parameters, functioning mechanism, impact
moderators, and outcomes) was necessitated by the need
to reflect the sequence of formation and implementation
of the capital attraction mechanism through green bonds.
The input parameters encompass the regulatory and insti-
tutional conditions that form the basis for market function-
ing. The functioning mechanism covered the processes of
issuance, verification, placement, and monitoring of the
instrument. The impact moderators included risks, the lev-
el of investor confidence, and macroeconomic conditions,
which determine the efficacy of market functioning. The
outcomes block reflected the volumes of attracted financing
and the environmental effect of the implemented projects.

Results and Discussion

The emergence of the global green bond market occurred
as a response by the financial system to the need to mobilise
capital for financing projects aimed at mitigating negative
environmental impact. Conceptually, this instrument is
grounded in the principle of the earmarked use of proceeds,
which distinguishes it from conventional debt instruments
and shapes a new logic of interconnection between finan-
cial flows and environmental outcomes (Rodrigues Loiola et
al., 2025). M. Migliorelli (2021) emphasises that sustaina-
ble finance does not constitute a separate market segment
but rather represents a transformation of the operating log-
ic of the financial system. Within this logic, investment is
assessed not only against financial parameters but also by
its capacity to generate a measurable environmental effect.
This defines the place of green bonds within the sustaina-
ble finance system. Historically, the formation of the global
market is linked to the activities of international financial
institutions, which undertook the first attempts to integrate
environmental objectives into debt financing mechanisms.
The inaugural issuances were carried out in 2007-2008 by
the European Investment Bank and the World Bank, laying
the foundation for the application of the principle of tar-
geted allocation of funds and creating a model that subse-
quently became the benchmark for the entire market (On
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the origin of green bonds, 2023). This stage was character-
ised by a limited circle of participants and the absence of
standardised approaches to assessing environmental effect,
which constrained the scaling up of the instrument. The
subsequent development of the market in 2009-2015 was
accompanied by a sharp increase in issuance volumes and
a transition from isolated offerings to the formation of a
systemic segment of the financial market. Whereas in 2007
the market volume amounted to less than USD 1 billion, by
2014 it had reached USD 37 billion, and by 2016, USD 80 bil-
lion (Climate Bonds Initiative, 2019; Ballester et al., 2024).
Such dynamics were driven by the simultaneous growth in
demand from investors and the expansion of supply from
issuers, including financial institutions, corporations, and
government entities. Since 2015, market development has
been shaped by the strengthening of climate policy and in-
ternational agreements that stimulate the mobilisation of
private capital to finance environmental transformations.
The study by J. Demski et al. (2025) underscores that, fol-
lowing the adoption of the Paris Climate Agreement, the
market has exhibited exponential growth dynamics, man-
ifested both in increased issuance volumes and in the di-
versification of participants and financing sectors. The ge-
ographical expansion of the market has been accompanied
by the emergence of sovereign green bonds, notably the first
government issuance in Poland in 2016, signifying the in-
strument’s transition to the level of public financial policy.

Gradually, the market is moving from a phase of quan-
titative growth towards structural sophistication, manifested
in the formation of a system of standards, verification mech-
anisms, and reporting. In the initial stages, green bond issu-
ance was characterised by a low level of transparency regard-
ing environmental outcomes; however, with the expansion of
the market, the role of certification and verification of the use
of proceeds has grown, thereby enhancing market transpar-
ency, as noted by Z. Zhang (2024) and J. Demski et al. (2025).
This drives the market’s transformation from an instrument
based on declarative environmental goals to a mechanism
operating on the basis of formalised assessment criteria.
Starting from 2017, market development has been character-
ised by a high level of integration of green bonds into global
financial markets (Schoenmaker & Schramade, 2018). As of
2025, the volume of the global market has exceeded USD 4
trillion, reflecting a transition from a niche market instru-
ment to a fully-fledged segment of the global debt market
(The evolution of green bonds, 2025; LSEG, 2025; TechSci
Research, 2026). This transformation is accompanied by the
strengthening of regulation, the growing role of institution-
al investors, and heightened reporting requirements. Thus,
the evolution of the green bond market is determined by the
interplay of financial mechanisms, climate policy, and insti-
tutional changes, which ensure the systematic channelling
of capital towards the environmental transformation of the
economy. The initial stage of the global green bond mar-
ket’s development was accompanied by limited placement
volumes; however, over the last decade, a significant accel-
eration in the pace of development has occurred (Fig. 1).
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Figure 1. Dynamics of the global green bond market in 2007-2026
Source: compiled by the authors based on D. Schoenmaker & W. Schramade (2018), Climate Bonds Initiative (2025),

LSEG (2025), TechSci Research (2026)

The volume of green bond issuance in 2023 amounted
to USD 589.5 billion, while in 2024 it exceeded USD 670
billion, reflecting the growing demand for instruments fi-
nancing environmental projects. The cumulative market
volume surpassed USD 4 trillion in 2025, indicating its in-
tegration into global financial flows. The further expansion
of the market is accompanied by an increase in the share
of institutional investors and a strengthening of the role
of regulatory mechanisms. According to OECD (2025),
over 70% of global investments in the sustainable debt
instrument segment are formed with the participation of
institutional investors, including pension funds, insurance
companies, and investment funds, which attests to the
high level of integration of green bonds into the structure
of professional asset management. The growth in issuance
volumes is accompanied by an increase in market liquid-
ity and an expansion of the toolkit, enabling capital to be
raised for a broad spectrum of projects. At the same time,
growth rates demonstrate a dependence on macroeco-
nomic conditions and the regulatory environment, which
is manifested in fluctuations in annual issuance volumes.
Moreover, the regional structure of the market is character-
ised by the concentration of issuance in developed finan-
cial centres with a high level of institutional development.
Leading positions are held by the USA and China, which
account for more than half of the global placement volume,
a situation driven by the active implementation of climate
policy and the development of the regulatory framework
(Ibri¢ et al., 2024; Yue & Nedopil, 2025). This is support-
ed by Sustainable bond market reaches new highs (2025),

7%

5%

which highlights the USA as one of the largest market seg-
ments owing to a substantial volume of corporate issuanc-
es. Concurrently, the work of Y. Xia et al. (2024) charac-
terises the Chinese market, where a specific development
model exists, within which green bonds occupy a relatively
small share of the domestic debt market but play a role in
financing infrastructure projects. The share of green bonds
in the total issuance volume of debt instruments in EU
countries reaches 7%, while the aggregate volume of the
European green debt market segment has already exceed-
ed USD 1 trillion, reflecting the high level of integration of
this instrument into the financial system (Green bonds in
Europe, n.d.; LSEG, 2025).

The sectoral structure of the market is determined by
the direction of financing towards projects linked to the
environmental transformation of the economy. The largest
share falls on the energy sector, including the development
of renewable energy sources and the enhancement of energy
efficiency, which aligns with the strategic objectives of decar-
bonisation. Financing is also directed towards transport in-
frastructure, particularly the development of electric trans-
port and the modernisation of logistics systems. A distinct
segment is formed by financing the construction and reno-
vation of buildings with enhanced energy efficiency stand-
ards, reflecting a change in approaches to infrastructure
development (OECD, 2025). The formalisation of project
selection criteria is carried out in accordance with interna-
tional standards, ensuring the alignment of financial and en-
vironmental parameters. The sectoral structure of the use of
proceeds from green bonds is clearly presented in Figure 2.

® Energy (renewable energy, energy efficiency)

® Transport (electric transport, infrastructure)

m Construction (green buildings, modernisation)
Water resources (water supply, treatment)
Waste management
Other (agriculture, climate change adaptation, etc.)

Figure 2. Sectoral structure of green bond proceeds utilisation as of 2025
Source: compiled by the authors based on OECD (2025), Climate Bonds Initiative (2025)
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Analysis of the sectoral structure indicates the pre-
dominance of energy projects, which is attributable to their
high capital intensity and direct impact on emissions re-
duction. At the same time, the transport and construction
sectors account for a significant share, reflecting the ex-
panding scope of green bond application. The functioning
of the green bond market is determined by the interaction
of three groups of participants, each of which performs
a specific role in the process of mobilising and allocating
financial resources for environmentally oriented projects
(Moro & Zaghini, 2025; Rodrigues Loiola et al., 2025). The
category of issuers comprises sovereign states, corporate
structures, and development finance institutions, whose
activities ensure the formation of supply in this market seg-
ment. Sovereign issuers establish the normative foundation
and set the operational parameters of the market through
the issuance of sovereign bonds, thereby enabling the in-
tegration of environmental priorities into financial policy.
The corporate sector employs this instrument as a mech-
anism for attracting long-term capital to modernise pro-
duction and reduce environmental impact, which signals a
shift in companies’ strategic orientations.

The formation of demand in the market is primarily
linked to the activities of institutional investors, for whom
the integration of environmental, social, and governance
(ESG) criteria into the investment decision-making pro-
cess is becoming an integral component of portfolio policy.
This transformation alters traditional approaches to asset
valuation, as, alongside financial indicators, the quality of
non-financial characteristics reflecting the degree of issu-
ers alignment with sustainable development principles is
taken into account, according to F. Kansoy & D. Stasiulai-
tis (2025). As a result, capital is gradually being reallocat-
ed in favour of those instruments capable of delivering a
combination of financial returns and a verified environ-
mental impact. According to Climate bonds released provi-
sional... (2025), the volume of assets managed under ESG
criteria has exceeded USD 30 trillion globally, indicating
the strengthening role of institutional investors in the de-
velopment of the sustainable finance market. This drives
the growing role of specialised investment funds focused
on sustainable development and shapes a new demand
structure in which transparency and the reliability of in-
formation concerning the use of proceeds occupy a cen-
tral position (Giacometti et al., 2025). A distinct function
in ensuring market efficiency is performed by intermedi-
aries, notably rating agencies, independent verifiers, and
auditors, who assess the alignment of financed projects
with established environmental criteria. Their involvement
helps to reduce information asymmetry between issuers
and investors by verifying the reliability of reporting and
monitoring the earmarked use of funds. The presence of
external verification formalises the environmental pa-
rameters of investments and ensures their comparability,
which enhances confidence in the instrument and creates
preconditions for market expansion. At the same time,
S. Yiqun & Y. Hao (2025) are convinced that, within such
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a system, intermediaries perform not only a control func-
tion but also an institutional one, since it is through their
activities that a mechanism for reconciling the interests of
all market participants is formed. The development of the
green bond market is accompanied by the progressive in-
stitutionalisation of financing approaches grounded in the
consideration of environmental, social, and governance
criteria. The integration of such approaches into the finan-
cial system signifies a transition from the episodic use of
environmental instruments to their systematic application
in capital-raising processes (Rodrigues Loiola et al., 2025;
Walker & Gramlich, 2026).

Further transformation of the market is associated with
the strengthening role of the regulatory environment, which
defines the rules for classifying environmentally oriented
activities and establishes the criteria for their compliance.
In this context, the European Union Taxonomy occupies a
prominent position, representing a unified system for iden-
tifying economic activities that align with environmental
objectives (Chalavon et al., 2025; Treglia, 2026). Its imple-
mentation ensures consistency in approaches to project as-
sessment and reduces the risk of ambiguous interpretation
of their environmental orientation, thereby influencing the
conditions of market functioning and the level of trust in
it. In parallel, the standardisation of issuance procedures
and reporting is underway, envisaging the establishment of
uniform requirements for the use of proceeds, their moni-
toring, and information disclosure. The introduction of the
European Green Bond Standard (n.d.) is aimed at unify-
ing the rules governing market operation and enhancing
the transparency of investment processes, which ensures
the comparability of financial instruments and reduces
the costs associated with assessing their quality. Simulta-
neously, the problem persists of a discrepancy between the
declared environmental characteristics of projects and the
actual outcomes of their implementation, which manifests
in practices of so-called “greenwashing”. The use of envi-
ronmental rhetoric without adequate substantiation of real
impact creates risks of information distortion and reduces
market confidence. The findings obtained regarding the
risks of non-compliance and greenwashing practices align
with the critical approaches to assessing the green bond
market presented in the research of S. Bracking (2024).
Within this approach, the existence of a contradiction be-
tween the financial returns and the environmental value
of the instruments is emphasised, which creates precon-
ditions for formal compliance with standards without en-
suring a genuine environmental effect. In this regard, the
significance of verification, control, and information dis-
closure procedures is amplified, as they allow for ensuring
that financing corresponds to the declared environmental
objectives and for increasing the reliability of information
on the market (Yiqun & Hao, 2025; Treglia, 2026).

When examining the problem of green bond market
formation in the context of Ukraine, it is expedient to pro-
ceed from the combination of normative consolidation
of the instrument and limited practice of its use, which
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determines the specific features of this financial market seg-
ments emergence. The introduction of a legislative defini-
tion of green bonds in 2021 established the basic conditions
for their use as an instrument for financing environmental
projects, setting out the requirement for the earmarked di-
rection of proceeds and the necessity of disclosing infor-
mation on the results of their utilisation (National Bank of
Ukraine, 2025). This regulatory model is oriented towards
ensuring the transparency of financial flows and creates
preconditions for aligning the national approach with in-
ternational practice, which gradually influences the mar-
ket structure (Olenyuk, 2025). The practice of using green
bonds in Ukraine is characterised by a limited number of
issuances and concentration within the corporate sector,
reflecting the early stage of market development (National
Bank of Ukraine, 2025). The placement parameters, nota-
bly the currency denomination and orientation towards
international investors, indicate the limited capacity of the
domestic capital market to provide the necessary volumes
of financing and constrain the participation of local finan-
cial institutions in the development of this segment. At the
same time, the normative environment is being shaped

under the influence of harmonisation processes with Eu-
ropean approaches to regulating sustainable finance, which
is manifested in the consideration of the provisions of the
Taxonomy for Sustainable Activities, the International
ICMA (2025) recommendations regarding the Green Bond
Principles, and the European Green Bond Standard (n.d.),
aimed at unifying approaches to structuring issuances,
project selection, and information disclosure. The develop-
ment of financing practices for Ukrainian environmental
projects is also taking place through the use of adjacent
instruments, which form the institutional foundation for
the expansion of the green bond market. The attraction of
financing in the amount of EUR 50 million in 2025 within
the framework of sustainable development support pro-
grammes aimed at implementing projects in the sphere of
energy efficiency and renewable energy demonstrates the
gradual formation of demand for green finance instru-
ments and creates preconditions for their further dissem-
ination (IFC, 2025). Given the limited number of practical
cases, it is appropriate to systematise the parameters of the
first green finance instruments in Ukraine and their func-
tional characteristics (Table 1).

Table 1. Comparative characteristics of the parameters of the first green financing instruments in Ukraine

Parameter

DTEK renewables green Eurobonds

Sustainable financing programmes

Year of launch 2019

(IFC and partners)
2025

Financing volume EUR 325 million

EUR 50 million

Type of instrument

Debt instrument (Eurobonds)

Credit and investment mechanism

Source of capital

International investors

International financial institutions

Currency EUR

EUR

Financing sector Renewable energy

Energy efficiency, sustainable energy

Scale of projects

Large infrastructure facilities

Small and medium-sized enterprises

Level of market integration Full integration

into the international capital market

Indirect integration
through financial intermediaries

Functional role

Formation of the green bond market segment

Formation of demand for green financing

Limitations

Dependence on external investors

Absence of a direct debt instrument

Source: compiled by the authors based on IFC (2025), National Bank of Ukraine (2025)

The generalisation has enabled the delineation of the
structural configuration of market formation, within which
isolated corporate issues and mechanisms of internation-
al financial support are combined. The existence of a sin-
gle, fully-fledged debt instrument with a volume of EUR
325 million indicates a high level of market concentration
and its dependence on individual issuers. Concurrently, fi-
nancing within the framework of programmes amounting
to EUR 50 million generates demand for environmental
projects, yet it does not translate into the development of a
domestic debt instrument market. Such a structure reflects
an asymmetry between institutional support and issuance
practice, which constrains market depth and determines
its reliance on external sources of capital. Expanding the
spectrum of financial instruments in the field of sustain-
able finance establishes the preconditions for a gradual
transition from isolated issuances to a more systematic
use of green bonds (Kidwell et al., 2025). The combination
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of international financial resources with national support
mechanisms produces an institutional multiplier effect,
within which the development of adjacent instruments
stimulates the formation of a market for environmental-
ly-oriented debt instruments. This makes it possible to
compensate for limitations associated with the insufficient
level of development of the domestic capital market and
ensures a gradual expansion of financing opportunities for
environmental projects. The emergence of the green bond
market in Ukraine is characterised by a gap between the
regulatory formalisation of the instrument and the limited
practice of its use. The selection of projects for financing
through green bonds involves the application of special-
ised assessment procedures that ensure coherence between
environmental objectives and the financial parameters of
investments. Such procedures are oriented towards de-
termining the environmental impact of projects, the effi-
ciency of resource use, and compliance with established
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sustainable development criteria, forming the basis for
investment decision-making (Frolov, 2024). At the same
time, the absence of established assessment methodologies
and the limited experience of their application restrain the
activity of issuers and reduce the instrument’s attractive-
ness for investors. The shaping of investor requirements for
green bonds occurs within a gradual shift from evaluating
exclusively financial parameters towards a comprehensive
consideration of transparency, accountability, and environ-
mental performance characteristics.

Access to capital is determined not only by the issuer’s
creditworthiness but also by the ability to ensure project
compliance with established sustainable finance standards,
which alters the structure of the investment process and
elevates the role of non-financial information (Rodrigues
Loiola et al., 2025; OECD, 2025). The institutional basis
for shaping such requirements is provided by internation-
al standards, which ensure the unification of approaches
to green bond issuance and define the criteria for project
assessment. The Green Bond Principles, developed by the
ICMA (2025), establish general requirements for the use of
proceeds, project selection procedures, resource manage-
ment, and disclosure, shaping the fundamental architecture
of market functioning. In parallel, a system of sector-spe-
cific criteria is emerging, developed within the framework
of the Climate Bonds Initiative (2025), which specifies the
requirements for the environmental orientation of projects
and ensures their comparability across different sectors of
the economy. The evolution of the European Green Bond
Standard is aimed at further detailing these requirements
and integrating them into the regulatory environment,
thereby increasing the level of market formalisation and
creating conditions for reducing information uncertain-
ty (Treglia, 2026; European Green Bond Standard, n.d.).
Investor requirements are structured around four inter-
connected components that determine the quality of the
instrument and the level of trust in it (Frolov, 2024). The
first component relates to the targeted use of proceeds, en-
visaging their allocation exclusively to financing projects
with a clearly defined environmental effect. The second
component encompasses project selection procedures,
which ensure investment compliance with established cri-
teria and involve the assessment of their environmental
impact. The third component includes mechanisms for the
management of proceeds, which guarantee their targeted
use and control over the flow of financial resources. The
fourth component pertains to reporting, which ensures
the disclosure of information on project implementation
results and enables investors to assess the efficiency of the
capital raised (ICMA, 2025; OECD, 2025). The aggregate of
these elements forms a systemic model for evaluating green
bonds, within which financial and environmental parame-
ters are integrated into a single investment decision-mak-
ing process. Ensuring the instrument’s compliance with es-
tablished requirements presupposes the use of verification
and certification mechanisms, which allow for the confir-
mation of the credibility of declared characteristics (Yiqun
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& Hao, 2025; Demski et al., 2025). A prominent place is
occupied by external audit, which ensures the verification
of information regarding the use of proceeds and the com-
pliance of projects with established criteria. It is also com-
mon practice to engage independent expert assessments,
which form an additional layer of quality confirmation for
the instrument and reduce the risks of information uncer-
tainty. Within this cycle, trust is built through a sequence
of stages that include defining the targeted use of proceeds,
selecting projects, ensuring control over their implementa-
tion, and disclosing results. Each of these stages is linked to
corresponding verification mechanisms, which allows for
the minimisation of information asymmetry and ensures
that financing corresponds to the stated environmental ob-
jectives. The presence of information asymmetry between
issuers and investors complicates the project assessment
process and increases uncertainty regarding their envi-
ronmental effectiveness, which may lead to a decrease in
the investment attractiveness of green bonds (Ballester et
al., 2024; Zhang, 2024).

A comparison of international practice with the
Ukrainian market demonstrates the existence of gaps in the
level of compliance with established requirements. In the
global context, the functioning of the market is based on a
developed system of standards, verification, and reporting,
which ensures a high level of transparency and investor con-
fidence. In Ukraine, these mechanisms are at the formative
stage, which is manifested in the limited experience of ap-
plying standards and the insufficient development of insti-
tutional infrastructure (Cheng, 2022; Piskunov et al., 2025).
This situation necessitates the further improvement of the
regulatory environment and the adaptation of international
practices to national conditions. Investor requirements for
green bonds form a comprehensive system of criteria that
covers all stages of the instrument’s life cycle - from pro-
ject selection to the assessment of their results. The level of
compliance with these requirements determines the degree
of trust in the market and directly influences the possibil-
ities for attracting financial resources, which confirms the
dependence of access to capital on the level of transparen-
cy and the effectiveness of control mechanisms. The areas
of application of green bonds in Ukraine are shaped with
consideration for the structure of environmental challeng-
es and the specificities of the economy. The most influential
area remains renewable energy, which requires significant
investment in the modernisation of energy infrastructure
and allows for the direct reduction of emissions. According
to estimates by the International Energy Agency, imple-
menting a scenario for the development of Ukraine’s de-
centralised energy system based on renewable generation
and energy storage systems requires between USD 15.5 and
23 billion in initial investment, depending on the structure
of the energy balance (IEA, 2024). At the same time, such
a scenario is viewed as more economically efficient in the
long term, as it allows for a reduction in the annual costs
of the energy system by approximately 5.6% owing to de-
creased fuel costs and electricity imports. Alongside this,
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significant potential is concentrated in the sphere of ener-
gy efficiency, where financing is directed towards the mod-
ernisation of the housing stock, industrial enterprises, and
communal infrastructure. The transport sector constitutes
a separate segment for the instrument’s application, linked

to the development of electric transport and the renewal of
logistics systems, while waste management opens opportu-
nities for financing recycling and resource recovery projects.
Potential directions for financing environmental projects
through green bonds in Ukraine are presented in Table 2.

Table 2. Potential directions for financing environmental projects through green bonds in Ukraine

Doy Content of financing

of financing

Environmental effect

Implementation specifics

Financing the construction

Ensures a direct reduction

Requires significant capital

Renewable S ) in greenhouse gas emissions  expenditure and long-term investment,
energy and rgr?g%rig'esr?:?n ?;;ﬁ![?er,swmd, and decreased dependence which stipulates dependence
9y on fossil fuels on international financing
Ener Modernisation of the housing Contributes to reduced energy Implemented through a combination
efﬁcie%)é stock, industrial enterprises, consumption and enhanced of state support programmes
y and communal infrastructure resource use efficiency and private investment
Transport Development of electric transport, Reduces air pollution levels Requires a comprehensive approach
infrastrt?cture modernisation of logistics systems, and emissions within the to infrastructure renewal and

and urban mobility

transport sector

substantial investment in technologies

Financing the construction

Construction and reconstruction of buildings

Reduces energy consumption

Necessitates compliance with
international certification standards

agsq[:sl with enhanced energy efficiency andcﬁgnsltsriggcjﬁvséitlgrthe and heightened requirements
standards for design quality
Creation and modernisation Characterised by an insufficient level
m ar\]/\;aset; ent of systems for recycling, utilisation, nzegﬁsgsexvﬁf;ﬁn:%'#t?ﬁfnag%t of infrastructure development
9 and reuse of resources 9 P and requires institutional support
Water Financing water purlﬂpatlpn Ensures the conservation Requires significant investment
resources projects and the modernisation of of water resources and and a lenathy implementation period
water supply and drainage systems  improvement of water quality gthy imp P
Climate Implementation of projects Reduces the economy’s Demands the integration of state
change aimed at increasing infrastructure vulnerability to the adverse policy and long-term strategic
adaptation resilience to climate risks consequences of climate change planning

Source: compiled by the authors

The generalisation made it possible to identify that the
potential for using green bonds is concentrated in sectors
with high capital intensity and a clearly measurable envi-
ronmental effect, which ensures their attractiveness to in-
vestors. At the same time, the implementation of such pro-
jects is associated with the necessity of combining private
and public financing, which determines the complexity of
their scaling. The results related to determining the poten-
tial of green bonds for financing environmental projects
correlate with the conclusions of M. Babic (2024), in which
the green finance market is regarded as a key instrument
for transforming the energy sector and infrastructure. The
development of the green bond market in Ukraine is de-
termined by a set of factors that shape the conditions for
its functioning and influence its ability to attract financial
resources. Institutional factors are linked to the level of de-
velopment of the financial infrastructure and the capacity
to ensure the transparency and accountability of financing
processes. Financial factors reflect the availability of capital
and the cost of resources, which characterises the instru-
ment’s attractiveness for issuers. Regulatory factors shape
the rules of market functioning and influence the level of
investor confidence, while investment factors are associat-
ed with investors’ willingness to incorporate environmen-
tal criteria into their decision-making process. Alongside
the development factors, there exists a set of barriers that
limit the use of green bonds as a financing instrument.
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Macroeconomic instability reduces the predictability of fi-
nancial flows and complicates long-term investment plan-
ning. War-related risks heighten the level of uncertainty
and deter investor participation, while the weakness of the
environmental infrastructure and the limited development
of the environmental effect assessment system reduce the
potential for project implementation. The restricted partic-
ipation of institutional investors and the insufficient devel-
opment of the domestic financial market further constrain
the scaling of the instrument, which creates structural lim-
itations for its use. The formation of a model for attracting
financing through green bonds involves a generalisation of
the interconnections between the key elements of market
functioning. Within the framework of the structural-func-
tional approach, the market is viewed as a system encom-
passing input parameters, a functioning mechanism, mod-
erators of influence, and outcomes. The input parameters
are determined by the quality of the regulatory environ-
ment, the level of development of environmental standards,
and the institutional capacity of market participants. The
functioning mechanism includes a sequence of stages of
issuance, verification, placement, and monitoring that en-
sure the implementation of the financial instrument. Mod-
erators reflect the influence of risks, investor confidence,
and macroeconomic conditions, which can either amplify
or attenuate the mechanism’s effectiveness. The outcome of
the model’s functioning is the volume of attracted financing
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and the achieved environmental effect, which influences
the efficiency of the instrument’s use (Fig. 3).

Input parameters:
1) regulatory environment;
2) environmental standards;
3) institutional capacity;
4) level of financial market development.

Functioning mechanism:
1) issuance of green bonds;
2) selection of environmental projects;
3) verification and certification;
4) bond placement;
5) monitoring and reporting.

Moderators of impact:
1) macroeconomic risks;
2) political risks;
3) level of investor confidence;
4) information transparency.

Result:
1) volume of raised financing;
2) environmental effect (emissions
reduction, energy efficiency);
3) effectiveness of the financial
instrument utilisation.

Figure 3. Conceptual model for attracting financing
through green bonds
Source: developed by the authors

The interpretation of the model indicates that the ef-
ficiency of market functioning depends on the coherence
among its components. Improving the quality of the reg-
ulatory environment and developing institutional infra-
structure contribute to increased investor confidence and
larger volumes of financing. At the same time, the negative
influence of risk factors can neutralise positive effects, which
necessitates a comprehensive approach to market develop-
ment. Thus, the potential of green bonds as an instrument
for financing environmental projects in Ukraine is deter-
mined not only by the availability of relevant areas of appli-
cation but also by the capacity to ensure coherence among

financial and environmental parameters of investment are
combined. Its economic essence lies in the targeted attraction
of capital for the implementation of projects with a measur-
able environmental effect, which alters the traditional logic
of debt instrument functioning. The total market volume ex-
ceeded USD 4 trillion as of 2025. This indicates the transition
of green bonds from a niche instrument to a fully developed
segment of the global debt market. The dominance of the
energy sector is driven by its capital intensity and direct ef-
fect on emission reductions, while the increasing role of the
transport and construction sectors reflects the broader appli-
cation of the instrument. The study found that the develop-
ment of this financial market segment in Ukraine is marked
by a gap between regulatory consolidation of the instrument
and its limited practical use. The existence of DTEK renew-
ables’ green Eurobonds in the amount of EUR 325 million
and sustainable financing programmes worth EUR 50 mil-
lion attests to the market’s dependence on external sources
of capital and the insufficient level of development of the do-
mestic debt instrument market. It has been established that
the potential for using green bonds in Ukraine is most sig-
nificant in the sectors of renewable energy, energy efficiency,
transport, construction, and waste management. It has been
revealed that market functioning is based on the interaction
of issuers, investors, and intermediaries, who ensure the for-
mation of supply, demand, and quality control of financing.
It has been substantiated that the key factor in attracting in-
vestment is the level of transparency and reliability of infor-
mation. The significance of this factor is reinforced by the
fact that over 70% of global investments in the sustainable
debt instrument segment are formed with the participation
of institutional investors, and the volume of assets managed
under ESG criteria exceeds USD 30 trillion. A cause-and-ef-
fect relationship has been identified: compliance with report-
ing standards, the presence of verification procedures, and
confirmation of environmental impact directly influence the
investment attractiveness of green bonds. A structural-func-
tional model for financing has been proposed, reflecting the
interconnection between input parameters, the implemen-
tation mechanism, and the outcomes of the instrument’s
use. The models efficiency depends on regulatory coher-
ence, investor confidence, institutional quality, and macro-
economic factors, enabling systematisation of capital attrac-
tion and optimisation of environmental project financing.

the institutional, financial, and regulatory conditions of their Acknowledgements
use. The developed model allows for the systematisation of ~ None.
these interconnections and the identification of key direc- .
tions for enhancing the efliciency of market functioning. Funding
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Conclusions
The study has substantiated that the use of green bonds forms Conflict of Interest
a distinct segment of the financial market, within which the ~ None.
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AHoTauia. MeTra [ocmimKeHHsA IIOnsraja B o6rpyHTyBaHHi MeXaHi3MiB (prHKuiOHyBaHH;I 17106a/IbHOTO PUHKY
«3eIeHMX» O0JIiraliif Ta BU3HaYeHH] YMOB IX e(heKTVBHOIO BUKOPUCTAHHA I (piHAHCYBaHHA €KOIOIiYHMX IIPOEKTiB
B Ykpaini. MeTOof0/I0riYHOI0 OCHOBOIO JOCII/KEHHS CTaIM CUCTEMHIIL, CTPYKTYPHO-(PYHKLIOHA/IbHWI, TOPIBHANIBHUI
Ta IHCTUTYLIHMI IIiJXOAM, a TAKOXX KOHTEHT-aHa/i3 HAayKOBUX [DKEpes, aHaJiTUYHUX 3BiTiB i HOPMAaTMBHMX
HOKYMeHTIB. Y po6oTi nmpoaHanisoBaHo 06cAry emicii, 3adikcoBaHO 3pOCTaHHSA CBiTOBOrO PUHKY IIOHAJ 4 TP/IH IO
Ta MiJKpeCc/lIeHO IOMiHYyBaHHA €HEePreTUYHOIO CEKTOPY Y PO3IOfiNi KOIITiB. Pe3ynbTaty fOCTi>)KeHHA MOKa3au, 0
PO3BUTOK «3e/IeHUX» OO0JIiraliil BUSHAYAETbCSA B3aEMOJIi€I0 HOPMATUBHUX BUMOTL, iIHCTUTYLiTHOI iHpacTpyKTypn Ta
PiBHA IPO30POCTi PUHKY, IO B CYKYIHOCTi pOpMye YMOBU /IS 3aIy4eHHA KalliTa/lly Ta CTYIIHb JOBipM iHBecTOpiB.
Ha ocHoBi aHai3y guHaMiky pMHKY BCTaHOBJICHO, IO K/IIOYOBMUMY ITapaMeTpaMu edeKTUBHOCTI IIboro (piHaHCOBOro
iHCTpPyMeHTY € 11i/IbOBe BUKOPUCTAHHA 3a/Ty4eHUX KOIITiB, HAsABHICTD IpoLenyp Bepudikaii ta 3gaTHicTh 3abesneuntn
BMUMipIOBaHUII eKoyoriunmit edekt. OLiHeHo, WO peasisanisa mporpaMu po3BUTKY JeLeHTPaIi30BaHOI eHepreTUYHOl
crucTeMy Ykpainy Ha 6asi BifHOBIIIOBaHUX JpKepell i cucTeM HaKONVYeHHA eHeprii norpebye Bix 15,5 10 23 MIpH RO
IIOYAaTKOBUX IHBeCTMIiI Ta BOJHOYAC 3a0e3leyye 3HIVDKEHHS PiUYHNX eKCIUIyaTal[iiHMX BUTPAT €HeprocucTeMy Ha
5,6 %. BcTaHOB/IEHO, 1[0 3aIpOBa/PKeHHA MDKHApOIHMX CTAaHAApTiB 3BiTHOCTI Ta ceprudikanii cnpusae 3sMeHIIEHHIO
inpopmaniHol acuMeTpii, To#i fAK iX HelOBHe BIPOBADKEHHA OOMEXYE MOXJIMBOCTI PO3BUTKY PUHKY B YKpaiHi.
AHaJliTUYHUI CMHTE3 JO3BOIMB BYUABUTH CTPYKTYPHI OCOONIMBOCTI HAIliOHAIBHOTO CErMEHTA, 1[0 XapaKTepU3yeThCA
00ME>XeHOI0 KiIbKIiCTIO eMicCiil Ta 3a/IeXKHICTIO Bifi 30BHINIHIX IKeper piHaHCYBaHHS, IO MATBEPAXKYETbCS peaizalliero
OKpeMUX iIHCTPYMeHTiB Ha cymy 325 MJIH €Bpo Ta 50 MiIH €Bpo. [Joc/mimKeHHA c(hOpMY/IIOBATIO KOHIENTya/IbHY MOJIe/Ib,
AKa II0B’A3y€ HOPMAaTMUBHI yMOBM, MeXaHi3MM eMicii Ta eeKTUBHICTb BUKOPUCTAHHA KOIITIB Yepe3 «3ejleHi» o6miranii

KntoyoBi cnoBa: cTamiit po3BUTOK; eHeproedeKTMBHICTD; iHpopMaliiiiHa IPO30picTh; IHCTUTYLHI yMOBY; eHepreTUYHa
Gesrexa
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