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Purpose. To substantiate the role of Green Finance and its separate segments for the greening of the national economy in the
context of global trends and world practices regarding the transformation of the capital market and compliance with the principles
of the European Green Deal; to determine the most effective mechanisms and tools for stimulating the launch and development
of the green bond market in Ukraine. To improve methodical approaches to assessing the economic efficiency of investment proj-
ects and optimizing the enterprise’s investment program, taking into account the environmental impact factor.

Methodology. The theoretical and methodological basis of the research is the theoretical position of scientists in the field of
financial support for the development of the green economy; a complex of general scientific and specific methods: system analysis
and mathematical statistics; economic and mathematical modeling and logical generalization.

Findings. The peculiarities of the transformation of global green bond financing are established. The growth of its role in the
diversification of existing sources of financing of the green economy and dominance in the world issue of debt obligations is
proven. A green bond model based on the Green Bonds Principles is proposed; a mechanism for stimulating the launch and devel-
opment of the green bond market in Ukraine, which will be an important step on the way to the implementation of European
standards for the development of green energy and environmental protection. It has been proven that the formation of an optimal
portfolio of green investment projects must be carried out taking into account environmental impact factors.

Originality. In the process of research, it was established that in the conditions of an unstable environment and military opera-
tions, the role of new financial instruments, primarily green bonds, in financing environmental projects, providing access to glob-
al capital markets and international financial aid programs, is increasing. A green bond model based on the Green Bonds Princi-
ples and a mechanism for stimulating the launch and development of the green bond market in Ukraine is proposed. Methodical
approaches to evaluating the efficiency of investment processes and optimizing the portfolio of green investment projects have been
improved, which, unlike the existing ones, take into account the project’s ecological impact on the environment.

Practical value. It consists in the development of proposals to stimulate the development of the green bond market in Ukraine;
determination of the optimal investment development program of the enterprise based on the economic-mathematical model of
optimization of the net profit of the enterprise, which takes into account the growing influence of environmental factors on invest-

ment efficiency indicators.

Keywords: green bond model, global bond financing; environmental impact factor

Introduction. Environmental threats associated with global
climate change and environmental degradation are one of the
most threatening risks to world development. The existence of
many communities and biological life support systems on
Earth is under threat. Therefore, the green economy on a glob-
al scale should become the basis for the implementation of the
concept of sustainable development of each country.

Ukraine faced all environmental problems as well, but they
escalated catastrophically on February 24, 2022, due to the
full-scale aggression of the Russian Federation. The war in
Ukraine is still ongoing, and the fighting is causing the worst
destruction in Europe since World War II. Therefore, the fu-
ture of the environment and the recovery of Ukraine’s econo-
my directly depend on how Ukrainians rebuild their country
after the war. Of decisive importance for the post-war recovery
of Ukraine is the preservation of the European Green Deal,
which should become a key reference point in the process of
rebuilding the country and a response to modern environmen-
tal and climate challenges. The EU’s new growth strategy for
the transition to a climate-neutral Europe by 2050 is based on
creating a resource-efficient and competitive economy, stimu-
lating the development of a circular economy, transforming
climate and environmental issues in all sectors, and EU policy
opportunities to ensure a fair and inclusive “green” transition.
Sharing the principles of the European Green Deal, Ukraine
was one of the first countries in Europe to ratify the Paris Cli-
mate Agreement (2016), according to which by 2030 it is to
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reduce greenhouse gas emissions by 65 %, and by 2060 it is
planned to achieve climate neutrality.

It is extremely important that Ukraine now perceives the
European Green Deal not as a threat, but as a set of opportu-
nities for the development of new industries, technologies,
and experience, finding new niches and forming business part-
nerships on the European market in the post-war recovery and
laying the foundations for future “green” growth. Therefore,
the vision of the post-war recovery of Ukraine is presented
only in the plane of the green economy.

Ukraine, together with its international partners, is actively
forming a strategy and medium- and short-term plans for post-
war recovery, considering the scale of the destruction of the na-
tional economy and the enormity of measures for its recovery in
accordance with the concept of sustainable development.

The agreement on the exemption from industrial visas
opens a window of opportunity for the integration of Ukrai-
nian industry into international industrial processes, in par-
ticular the development of organic production; cooperation in
hydrogen energy, considering the EU-recognized role of
Ukraine as the main partner in the European Hydrogen Strat-
egy. In the financial sphere, Ukraine joins the European mar-
ket of public procurement and EU investment, financial and
technical support instruments. It is extremely important to
include nature conservation areas of Ukraine in the NATU-
RA-2000 network with the involvement of financial support
from the EU and special financial instruments. Adhering to
the principles and norms of the European Green Agreement in
the field of green transformation of Ukrainian cities, impor-
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tant strategic areas of investments will be the restoration and
modernization of the housing stock and infrastructure, new
construction with zero energy consumption, ensuring energy
supply and heat supply in cities with low CO, emissions — up
to 10 % per year.

However, it should be noted that it is necessary to consider
not only the definitely positive aspects of cooperation with the
EU within the framework of the EC, but also to comprehen-
sively investigate the negative factors accompanying such inte-
gration processes. First of all, attention should be paid to the
key threat: non-tariff barriers to trade and restrictions on the
access of Ukrainian goods to EU markets, in particular due to
a significant share in the structure of Ukrainian exports of en-
ergy- and resource-intensive goods. There are also problems
with the export of Ukrainian agricultural products and food
products to the EU market due to non-compliance with envi-
ronmental standards during their production.

The successful implementation of strategic and current
programs of the post-war economic revival of Ukraine re-
quires the involvement of investments from the European
Bank for Reconstruction and Development, credit institutions
and, above all, the development of the domestic financial mar-
ket with the possibility of launching new modern financial in-
struments for the formation of sustainable financial flows.

Literature review. Numerous domestic and foreign scientists
and experts are investigating the financial determinants of green
(or sustainable) post-war recovery of Ukraine in the context of
generalizing the experience of ecological modernization of the
national economies of the European Union, global trends in
the transformation of the capital market and the use of green
bonds in financing ecological modernization: Rudenko V. [1],
Shuba O.A. [2]; modern trends in the functioning of the corpo-
rate bond market in Ukraine: Bilous 1. V. [3], Kuzhelev M. O.
[4]. Domestic scientists Voynarenko M.P., Yepifanov I.Yu.
made a significant scientific and theoretical contribution and
practical experience in the development of methods for assess-
ing the economic efficiency of investments [5], Savchuk L. M.,
Cherep A. V. [6], Yastremska O. M. [7], and others.

Unsolved aspects of the problem. Implementation of the
tasks defined by the European Green Agreement requires
large-scale investments and largely depends on the effective-
ness of green financing, that is, the process of attracting finan-
cial resources for the implementation of environmental invest-
ment programs. Deficits of state and local budgets, the lack of
opportunities for self-financing of domestic enterprises, the
presence of problematic bank loans for financing environmen-
tal projects, prompts both the state and individual economic
entities to look for opportunities to attract new sources of
green financing for the reconstruction of the national econo-
my based on the principles of environmental protection.

As a significant contribution to the creation of public and
private investment funds and in order to ensure adequate ac-
cess to financial resources, we consider it expedient to carry
out a systematic redistribution of investment flows with their
subsequent redirection from resource-intensive and polluting
production to environmentally friendly business models and
ecological technologies, in particular clean production energy
sources, energy saving measures, development of low-carbon
infrastructure.

Currently, the issue of modeling financial support for envi-
ronmental investment projects in Ukraine is quite relevant,
the mechanism for launching and functioning of green bonds
on the financial market, the selection of optimal options for
green financing and financial instruments in conditions of a
shortage of financial resources need to be improved. Consider-
ing the problems of investment support for the development of
the green economy, methodical approaches to assessing the
economic efficiency of investment projects, taking into ac-
count the environmental impact, need to be improved.

Theoretical basis. Green finance is used to finance activities
related to climate change mitigation, adaptation to climate

change and other environmental protection objectives such as
water management, biodiversity, landscape protection, etc.
Climate finance is an important component of green finance,
which is used to finance projects and actions aimed at mitigat-
ing the effects of climate change. The history of the concept of
green finance relates to program documents, strategies and di-
rectives of global organizations and the European Union [8, 9].

Currently, Ukraine has already made a lot of achievements
regarding the implementation of EHC programs. This is espe-
cially noticeable in the field of renewable energy, which brings
additional investments to the Ukrainian economy and opens
new horizons of economic development. In the last 3 years
alone, about 700 million euros were involved in Ukrainian
green projects, more than 400 million euros was invested in the
introduction of 1,670 MW of new thermal capacities with al-
ternative energy sources, 300 million euros was directed by
businesses to the installation of numerous renewable energy
facilities power industry. Such powerful investment programs
were implemented thanks to the improvement of the regula-
tory and legislative framework in the field of renewable energy
and consistent systematic actions of the Government regard-
ing the global energy transition to clean energy sources. Con-
sidering the significant potential for the development of clean
energy in Ukraine, it is expected that the share of green energy
in the total primary supply will reach 25 % in 2035.

It is estimated that achieving the current climate and en-
ergy targets by 2030 will require €260 billion of additional an-
nual investment, which is approximately 1.5 % of Ukraine’s
GDP in 2018. Such a large-scale investment flow requires sys-
tematic support for a long time [10]. In total, within the frame-
work of the European Green Course, the EU plans to attract 1
trillion Euro investments for sustainable projects and political
activities. The scale of investment problems requires the mobi-
lization of both the public and private sectors. It is expected
that half of the investment resources (€503 billion) will be gen-
erated from the EU budget, within the framework of the Mul-
tiannual Financing Program for 2021—2027, €114 billion will
come from national governments through co-financing, the
rest will be generated through private capital from EU guaran-
tees within the framework of the InvestEU program [11].

One of the ways of financing Ukraine’s post-war transition
to a green course may be joining the EU investment program
InvestEU. As this program supports one of the four policy ar-
eas, namely Sustainable Infrastructure, at least 30 % of the In-
vestEU programme, in line with the objectives of the European
Green Deal, will support the financing of investments that
contribute to the achievement of climate goals. In addition,
60 % of the investments supported under the “Sustainable In-
frastructure Window” of the InvestEU Fund will contribute to
the achievement of climate and environmental goals [11].

At the “Ukraine — European Union” summit (2020), the
agreement on “Climate package for a stable economy in
Ukraine” was signed, which provides for the financing of nu-
merous investment programs in the field of green economy in
the amount of 10 million euros, the implementation of which
will bring Ukraine closer to a gradual transition to a clean and
climate-friendly neutral economy. The expected systemic fi-
nancial support from the EU countries will make it possible to
implement the climate goals of Ukraine, which will positively
affect not only the state of the environment but will also con-
tribute to the sustainable development of all sectors of the na-
tional economy based on the introduction of innovative green
technologies and means of production [8]. Important finan-
cial instruments for meeting the investment needs of EU
countries at the state level are: InvestEU, Just Transition
Mechanism, Horizon Europe, Next Generation EU, Mod-
ernization Fund, Cohesion Fund [10].

The main ways Ukraine receives financial support from
the EU are the allocation of limited financial resources direct-
ly from the EU budget and international aid programs. In-
volvement of the Ukrainian government in available direct fi-
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nancing takes place mainly within the framework of the “Ho-
rizon Europe” program with the use of international develop-
ment instruments: the European Neighborhood Instrument,
the instruments of partnership and cooperation in develop-
ment, the European Fund for Sustainable Development Plus.

The governments of the EU member states and its private
business in the field of B2B lending can become important fi-
nancial instruments of green financing for Ukrainian business,
which will receive support and financing from their govern-
ments under the ECK program. Currently, enough funds have
been created in the EU (European Fund for Regional Devel-
opment, Common Agricultural Policy — SAR, Innovation
Fund and others) for financial and technical support of invest-
ment programs in Ukraine in priority areas: clean energy, cir-
cular economy, technologies, biodiversity, etc. The “LIFE”
Program will be important for financing the processes of re-
storing nature in accordance with the circular economy with-
out emissions and the development of such areas as: “Clean,
affordable and safe energy supply”, “Energy-efficient and re-
source-saving buildings”, “Preservation and restoration of
ecosystems and biodiversity”.

Having joined the Horizon Europe Research and Innova-
tion Framework Program (2021—2027), the Research and
Training Program of the European Atomic Energy Commu-
nity (2021—-2025), Ukraine will receive from the EU part of
the project funding for scientific research in the field of nucle-
ar safety and protection, which will contribute to scientific de-
velopment and strengthening of scientific potential in the field
of atomic energy [12].

Financial flows from the EU are possible due to invest-
ments in Ukrainian enterprises and export of goods or services
to the EU by state and private institutions, since it is the
Ukrainian industry that will be able to help the EU in decar-
bonization and the fulfillment of climate goals.

It should be noted that green finance, as a significant
source of funding for green economy projects, covers many
different financial instruments, such as: green bonds, shares,
green loans, mortgages, derivative financial instruments; green
venture capital, government subsidies such as grants, loans,
compensation, guarantees, feed-in tariffs, taxes, pollution per-
mits, tax credits, green public procurement, etc. Therefore, it
is not surprising that researchers focus on one or several finan-
cial instruments, focusing on specific issues related to their
introduction and functioning on domestic and global financial
markets. An encouraging characteristic of the green financing
market was the significant growth of green debt instruments,
primarily green bonds. The global energy crisis has stimulated
clean energy policies in the world’s largest economies. As gov-
ernments around the world continue to expand their climate
ambitions, more and more capital is being allocated to in-
creasing renewable energy capacity and new technologies such
as green hydrogen.

According to the Climate Bonds Green Bonds database,
the market for green finance has reached its most significant
milestone: since its inception in 2007, the total issuance of
bonds amounted to $1.002 trillion. USA. This milestone was
passed at the beginning of December 2022. In recent years, the

demand for green bonds has significantly exceeded the supply.
This trend continues to this day. Many countries have allo-
cated a significant part of their budget expenditures to acceler-
ate the transition to a low-carbon economy. Green bonds con-
tinue to dominate global debt issuance, accounting for 56 % of
GSSS issuance at the end of 2022, increasing the combined
cumulative total of this market segment to USD 2.2 trillion at
the end of 2022 (Table 1). In June 2023, the global cumulative
issuance of GSSS bonds (green, social bonds, sustainable de-
velopment bonds and bonds related to sustainable develop-
ment) reached USD $§ 4.4 trillion. Green bonds accounted for
64 % of the total, while emerging market issues accounted for
16 % of the total.

The public sector, including sovereign states, government
agencies, public development banks, regional authorities, mu-
nicipalities, and local governments, accounted for 31 % ($1.37
trillion) of total bonds issued to date. Green Bonds, which ac-
count for 60 % of the amount issued, are still the most popular
instrument for public sector issuers.

Sovereign issuers remain the largest segment (31 %)
among public sector issuers, followed by state institutions
(25 %) and state development banks (19 %). In the second
quarter of 2023, the public sector issued USD 116 billion of
T-bills, up to 11 % from the first quarter of 2023 and up to
38.3 % from the first quarter of 2022, mainly driven by sover-
eign and regional authorities. 48 sovereign states entered the
OVDP bond market by June 2023. In the 2nd quarter of 2023,
Turkey and Cyprus debuted on the market. The cumulative
volume of issuance by sovereign issuers reached USD 429 bil-
lion (10 % of the total volume of GSSS bonds ever issued).
Green bonds remain the most popular instrument for sover-
eign issuers, with USD 345 million in bonds issued through
this instrument [14]. Unlike developed market sovereigns,
which still show a significant preference for green bonds (97 %
of total bond issuance), emerging market sovereigns are issu-
ing more bonds that finance a mix of green and social projects,
i.e. sustainable bonds development (46 % of the total volume
of issued bonds), and not only green projects.

In the last ten years, the issue of green bonds has gained
considerable popularity in many countries of the world, grow-
ing exponentially in the global financial market, even though
green bonds are a relatively new financial instrument (Fig. 1).
The priority of the world in green financing is revealed in the
fact that today, according to the data of the Climate Bonds
Initiative, the market of green bonds is more than USD $2 tril-
lion [13].

Consequently, green bonds are becoming a core product
and a vital contribution to climate finance and achieving the
goals of the Paris Agreement. Adhering to the principles of
sustainable development, a community of socially responsible
investors is actively forming in economically developed coun-
tries, which redirect their investment flows into green projects
to solve national and global challenges.

All green bond deals have been vetted for their green cre-
dentials in accordance with the GBDB Climate Bonds Meth-
odology. The largest share of the global green bond market
belongs to the European Union with a total volume of 6.5 bil-

Table 1

System of indicators of the global debt market at the end of 2022 (compound by data [13])

Debt obligations by types of instruments

Green bonds Social bonds

Bonds related to sustainable
development

Bonds of sustainable development
(sustainable technologies)

Total market size (cumulative) USD 2.2 trillion | USD 653.6 billion USD 682.0 billion USD 204.2 billion
Number of issuers 2,457 772 507 336
Number of countries 85 49 57 50
Number of currencies 49 42 41 21
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Fig. 1. Global annual volume of green bond issuance for the pe-
riod 2007—2022, billion USD (compound by data |13, 14])

lion USD, the proceeds from the issue of which were directed
to the implementation of relevant target programs: research
and innovation activities to support the transition to a green
economy; digital technologies to support the green transition,
energy efficiency; clean energy and networks; adaptation to
climate change; water resources and waste management; clean
transport and infrastructure; nature conservation, restoration
and biodiversity.

The member countries of the European Union continue to
increase the issuance of green bonds, and the most consistent
country in this matter is France, which has successfully in-
creased the issuance of “green” bonds for the sixth year in a
row. Austria, Canada, Denmark, New Zealand, Singapore
and Switzerland have become newcomers to the Club of Sov-
ereign Green Bonds.

Two thirds (67 %) of the volume of green bonds in 2022
come from developed markets, 23 % from emerging markets
and 9 % from supranational issuers. The volume of green bond
issuance in 2022 decreased in all regions of the world com-
pared to last year, except for the supranational sector, which
amounted to $45.1 billion, which is 43 % more compared to
the previous year. The main part of its growth was due to the
large-scale EU Green Bond Program, under which since its
debut in October 2021, bonds for a total amount of 39.9 billion
dollars have been issued. USA within the framework of four
agreements. It is part of the European Commission’s efforts to
finance up to 30 % of its NextGenerationEU recovery plan
through the issuance of special green bonds, aimed at deliver-
ing multiple benefits for the EU, capital markets and sustain-
able finance. The growth in Asia Pacific, the second largest
region, can be explained by the increase in the market weight
of financial corporate issuers, which accounted for 51.8 billion
USD, or 39 % of the total volume of issuance in 2022 (2021:
39.7 billion US dollars). The three most prolific countries in
the Asia-Pacific region are China ($85.4 billion and 332 deals),
Japan ($12.6 billion and 69 deals) and South Korea ($7.9 bil-
lion and 30 deals).

In 2022, hard currencies were the source of 79 % of green
bond issuance. For the fifth year in a row, preference is given to
the euro. In 2022, 357 agreements denominated in euros were
concluded from 170 issuers, increasing the cumulative volume
of this currency to 922.1 billion dollars USA. Europe is the
source of the most advanced policy measures and the largest
number of targeted investment mandates in the field of invest-
ment, which is why the region dominates the issuance of green
bonds. Issuers raising euro-denominated debt can minimize
risks and maximize investor diversification. The market share
of the Asia-Pacific region grew at the expense of Chinese issu-
ers, which was reflected in a 21 % increase in the volume of is-
suance denominated in Chinese yuan to $73.3 billion in 2022.

Therefore, global world trends, international practice and
green economy financing trends in Ukraine indicate radical
changes in the structure of the capital market and diversifica-
tion of existing sources of green economy financing, increasing

the role of new financial instruments, primarily green bonds,
in financing environmental projects thanks to access to global
capital markets and the reduction of the cost of financial re-
sources, particularly the cost of debt obligations. The emer-
gence of a new debt financial instrument, which meets the
principles and requirements of the global capital market, will
allow the financial sector to be mobilized to achieve the goals
of EZ and sustainable development, directing domestic and
international capital flows to environmental projects for the
development of a green economy. This will contribute to the
fulfillment of national strategic goals and international obliga-
tions within the framework of the European Green Deal. Giv-
en that this type of investment attraction is new for Ukraine, it
is necessary to research and generalize, transforming to Ukrai-
nian realities, the specifics of the launch of the green bond
market in countries that are currently leaders in the transition
to a green economy.

As can be seen from Table 2, in most of the countries of the
world, especially in the EU countries, relevant legal acts have
been developed, new international investment standards have
been established, effective mechanisms for the introduction
and development of the green bond market are involved, the
instruments of influence of which cover numerous sectors of
the national economy: the financial market , industry, energy,
agro-industrial complex and land use, transport, water and
housing and communal management, preservation and repro-
duction of ecosystems, etc.

Currently, Ukraine is actively developing and developing a
regulatory framework for the green bond market, based on
which a well-founded national policy and sustainable green
bond market is being formed, considering the recommenda-
tions of the EU and global market leaders (ICMA, World
Bank Group, etc.) (Table 3).

To effectively use green bonds on the domestic and global
capital markets, to create an effective green bond market, a
model of green bonds has been proposed in accordance with
the Green Bonds Principles, which contains key provisions re-
garding the content, features, and principles of their applica-
tion on the financial market of Ukraine in accordance with
international standards (Fig. 2). An important component of
the model is the development of a system of financial, socio-
economic, and environmental indicators, which will allow sys-
tematic monitoring of the current state and development
trends of the GB market, timely neutralization of the impact
of negative factors on the volume of issuance, the number of
issuers, liquidity, and profitability of green bonds.

Table 2

Features of the launch of the green bond market in different
countries of the world

Country Features of the launch of the green bond market

France Financing of government targeted green projects of
national importance through the issuance of sovereign
green bonds

Poland Provision of cheap loans by the country’s banking
system for the issuance of sovereign green bonds

Great Stimulation of GB market development by a special

Britain state investment bank — issuer (GIB). It engages a

reputable independent party (Center for International
Climate Research, CICERO) to evaluate projects
selected for green bonds

Germany | Stimulating investors to finance green projects through
the provision of cheap green loans by banks — issuers
with state capital

China Comparative analysis of green projects that are
implemented in a certain territory in the absence of an
assessment of their compliance with uniform selection

standards
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Table 3

Development of the regulatory framework for the green bond market

International practice

Ukraine

2007—2008 | The first issues of European Green Bonds were carried
out.

Investment Bank (EIB) and the World Bank

2020 Law of Ukraine of June 19, 2020, No. 738-1X “On
Amendments to Certain Legislative Acts of Ukraine on
Simplifying Investment Attraction and Introducing New
Financial Instruments” [18]

2014 The first edition of the Green Bond

Principles (GPB) with the support of the International
Capital Market Association (ICMA) and the
Consortium of Banks

2021 Law of Ukraine “On Capital Markets and Organized
Commodity Markets” [19]

2019 Approved and published Green Bond Principles.
Attention is focused on directing financial capital to
green investments (ICMA)

2022 Law of Ukraine “On the ratification of the Agreement
between Ukraine, on the one hand, and the European
Union and the European Atomic Energy Community,
on the other hand, on the participation of Ukraine in the
Framework Program for research and innovation
“Horizon Europe” [12]

2020 The Green Bond Standard (EU Green Bond
Standard — GBS) the European Green Deal
Investment Plan was introduced

2021 Updated and supplemented the edition of GPB with
recommendations on mandatory external control
(verification); reporting on the distribution of emission
funds, on the impact on the environment [15]

2022 Communiqué COM 233 “Ukraine Relief and
Reconstruction” dated May 18, 2022 [16].

Analytical note “Relief, Recovery and Resilient
Reconstruction: Supporting Ukraine’s Immediate and
Medium-Term Economic Needs” [17]

2022 The concept of the introduction and development of the
green bond market in Ukraine. APPROVED by the order
of the Cabinet of Ministers of Ukraine dated February
23,2022, No. 175-p [20].

Recovery Plan of Ukraine, National Recovery Council,
July 2022 [21]

It should be noted that even a substantial legal framework
is not a guarantee of effective use by all categories of issuers of
such a modern financial instrument as green bonds. In accor-
dance with the accepted model of green bonds, an effective
mechanism for the effective functioning of the green bond
market in Ukraine is proposed, which provides for the accu-
mulation of influence tools and a system of measures in two
directions:

1. Creation of legislative and technical prerequisites for the
Jformation of the green bond market:

- improvement of the regulatory and legislative frame-
work, in particular budget legislation, regarding the creation of
opportunities for the growth of green bond issuance based on
their diversification (issuance of various types: income, proj-
ect, securitized, the issuance of which is currently blocked due
to the imperfection of domestic legislation);

- formation and development of the institutional infra-
structure of the GB market with the involvement of state insti-
tutions (the National Bank, the Antimonopoly Committee,
the National Committee for Securities and the Stock Market,
the ministries of finance, energy, infrastructure, environmen-
tal protection and natural resources, economic development,
trade and agriculture); municipalities; non-governmental or-
ganizations and private stakeholders;

- the active involvement of international organizations,
primarily financial, in helping for the launch of the green bond
market, particularly the Green Climate Fund for financing the
issue, the World Bank — technical assistance in issuing sover-
eign GBs, the International Capital Market Association —
ICMA and the International Finance Corporation (IFC) —
development of methodological recommendations on market
procedures;

- carrying out information and advertising campaigns re-
garding the target purpose, the role of green bonds in the financ-
ing of environmental projects and procedures of the GB market.

1. Formation of instruments of in fluence on the development
of the GB market and their involvement in green financing on the
investment market:

- for the successful practical implementation of all proce-
dures of the GB market in accordance with the current regula-
tory framework, to develop structural and logical schemes for
the issuance of green bonds by various categories of issuers
(the state in the domestic and foreign markets, municipalities,
enterprises, banking and international financial institutions),
taking into account the peculiarities of the implementation of
these procedures by each category;

- to create an association of independent local and external
verifiers on a permanent basis;

- to form and constantly update a portfolio of nationally
significant and pilot “green” investment projects for the issu-
ance of sovereign and standard green bonds;

- to develop the GB stock market segment and define the
green bond stock market index;

- in order to ensure and maintain high liquidity of green bonds
on the stock markets, taking into account the fact that one of the
key criteria for the attractiveness of financial debt instruments is
liquidity, it is proposed to restructure the stock market by issuing
bonds of a new type, which are planned to be divided into two
components: an ordinary bond and a green component in the
form of a green certificate, which precisely provides for the alloca-
tion of income from an ordinary bond to finance green projects.
This will facilitate the procedure for attracting green investments,
stimulate growth in the volume of bond issuance, reduce transac-
tion costs and the cost of debt, provide investors with better trans-
parency in the use of funds and investment decisions;

- to stimulate the involvement of domestic and interna-
tional institutional investors in the financing of green projects
through the GB market using financial and economic incen-
tives (high liquidity of sovereign GBs, a reasonable level of in-
terest rates and risk premiums) and socio-political levers of
influence on socially responsible investors.

Currently, the situation regarding the martial law on the ter-
ritory of Ukraine, starting from 2022, does not contribute to the
improvement of green investment financing. There is a clear
trend towards a further decrease in the investment resources of
enterprises and the state as a result of the destruction of assets,
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-REGULATORY - LEGISLATIVE FRAMEWORK FOR THE GREEN BONDS MARKET IN UKRAINE
GLOBAL LEVEL (SDG) = EUROPE (GREEN DEAL) = UKRAINE = SECTORS OF THE ECONOMY

4 L

GREEN BONDS (GB) AS A TOOL FOR ATTRACTING GREEN FINANCE IN THE WORLD
a separate subtype of securities
a financial debt instrument issued by business entities to finance environmentally friendly projects

TYPES OF GREEN BONDS

GREEN USE OF PROCEEDS BOND

standard debt obligation with a clear purpose — financing of
green projects with full right of claim against the issuer

GREEN SECURITIZED BOND

a debt obligation secured by one or more specific projects. The source of
payments for bonds of this type is the cash flow generated by the assets
underlying the issue

GREEN PROJECT BOND

a debt obligation with or without recourse to the issuer. The
investor bears direct credit risks associated with financing the
project

GREEN USE OF PROCEEDS REVENUE BOND

debt obligations without recourse to the issuer;
the investor’s credit position is secured by the cash flow from the
financed project

1. TARGETED USE OF ISSUED FUNDS

should be aimed at achieving positive environmental results
for a green investment project

2. EVALUATION AND SELECTION OF PROJECTS

purpose: financing of urgent environmental transformations,
features: compliance with the six environmental goals set for
Ukraine’s transition to a climate-neutral and circular economy;
providing investors with information on the goal of  achieving the
sustainability of green projects and the procedure for determining

SPECIAL FEATURES: compliance with GREEN BONDS PRINCIPLES (GBP) or principles of . inable devel
(INTERNATIONAL CAPITAL MARKETS ASSOCIATION — ICMA)

their compliance with the green project category;
assessment of economic efficiency of projects taking into account
environmental factors

tional standards

t 11t
, inter

3. REVENUE MANAGEMENT

The management of proceeds from green bond issuance can be done
on a bond-by-bond basis (bond-by-bond approach) or on an
aggregated basis for several green bonds (portfolio approach). To
ensure transparency in the use of proceeds from the placement of GB,
the involvement of an independent appraiser (verifier) to control and
verify the use of funds from the issuance of green bonds
Creation of a separate account or financial portfolio for accounting of
emission funds

4. REPORTING OF ISSUERS

preparation of an annual report by the issuer (list, characteristics, cost
and projected performance of green projects); a report on the
distribution of emission funds, a report on the impact on the
environment

ASSESSMENT OF THE EFFICIENCY OF THE FUNCTIONING OF THE GREEN BONDS MARKET

Market indicators: growth rates of GB issue volume, number of issuers, number of financed “reen projects, GB liquidity parameters
(trading turnover, number of daily transactions, credit quality of bonds, etc.), yield level

Parameters of ecological transformations depending on the target purpose of the green project: reduction of emissions of greenhouse gases,
pollutants and ozone-depleting substances, level of radiation substances, etc.

Socio-economic indicators: the share of green innovative technologies and products, rates of reduction in the resource intensity of
products and services by economic sector, investment attractiveness of enterprises, employment of the population

Fig. 2. The model of green bonds on the financial market of Ukraine (developed by the authors based on [15, 18])

stoppage or deterioration of the financial results of a significant
number of enterprises. Negative trends in investment financing
also occur in the banking sector due to the high cost of credit
investments. Thus, during the heyday of pre-war green energy,
banks actively provided loans for the development of this indus-
try. In the gross loan portfolio of banks, according to the NBU,
the share of green energy loans was approximately 4 %. How-
ever, green energy constantly has to solve problems that have
existed for many years and deepened during the war.

As of the beginning of May 2023, the accumulated debt for
purchased green electricity amounted to UAH 18.6 billion.
During the conflict, some renewable energy producers were
only able to pay interest on the green tariff due to limited fi-
nancial receipts. Therefore, only the diversification of existing
sources of funding for the green economy with the involve-
ment of new financial instruments, first of all green bonds, will
allow the financing of environmental projects and Ukraine’s

186

fulfillment of international obligations within the framework
of the European Green Agreement, taking into account the
transformation of global capital markets and the reorientation
of international capital flows in sustainable development proj-
ects, in particular green investment projects.

According to the Recovery Plan of Ukraine, aimed at ac-
celerating sustainable economic growth, the total need for fi-
nancing all sectors of the economy is 750 billion dollars. USA,
including priority financing in the amount of more than 500
billion dollars. The USA needs projects aimed at eliminating
the consequences of military actions: the restoration of dam-
aged assets, a clean and safe environment, the restoration and
modernization of housing and regional infrastructure, energy
independence and the Green Deal [20].

The implementation of green investment programs for the
post-war reconstruction of Ukraine is impossible without the
help of Partners: support on the way to EU integration and
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opening access to global financial markets, financial support,
in particular, promotion of private investments through the
green bond market.

Currently, the development of the system of measures pre-
sented in the Concept of the development of the green bond
market in Ukraine ensures the creation of an institutional basis
for the launch of an effective mechanism for its functioning on
the financial market. According to the International Finance
Corporation (IFC), the potential of the Ukrainian services mar-
ket from the development of clean energy alone by 2030 is 73 bil-
lion dollars USA. By mobilizing the financial sector to invest in
green business, it is forecasted to attract more than $36 billion to
Ukraine through the issuance of green bonds by 2030 [21].

As noted in the diagram (Fig. 2), an important component
of the presented model of green bonds and the process of
launching the “green” bond market according to Green Bonds
Principles is the assessment and selection of effective invest-
ment projects, the procedure for which needs to be improved
in terms of assessing the degree of environmental impact of
implemented projects on the environment.

In our opinion, the structural and logical presentation of
the optimization process of the enterprise’s investment pro-
gram, considering environmental factors, should include the
following stages:

- financial diagnostics of the effectiveness of the use of pro-
duction and financial resources of the enterprise and urgent
environmental problems of the enterprise, industry, country;

- determination of strategic goals and long-term prospects
for the investment development of the enterprise and its finan-
cial support in compliance with the principles of EEC;

- development of a mechanism for the formation and im-
plementation of the enterprise’s investment program with op-
timal parameters: tools for interaction with the state on the
policy regarding EZC and green bonds, development of green
financing; a pool of tools for interaction with the financial
market and the market environment regarding the implemen-
tation of green business models; tools for internal regulation of
the processes of optimization of investment development di-
rections of the enterprise and formation of an optimal portfo-
lio of green projects (internal regulations and standards for fi-
nancing and evaluation of investment projects taking into ac-
count environmental factors, methods of system analysis and
economic-mathematical modeling, financial instruments:
green bonds and loans, etc.);

- assessment of the implementation of the optimal invest-
ment program of the enterprise and its impact on the change
in the ecological parameters of the environment.

When forming a portfolio of green investment projects, we
will foresee the division of investments into:

- investments of economic growth, the evaluation of the
effectiveness of which is carried out considering the influence
of environmental factors;

- ecologically oriented investments aimed at reducing and
eliminating the negative man-made impact on the environment.

Ecological investment involves the implementation of the
following goals:

- preventive goals: prevention of environmental pollution;

- goals of impact limitation: elimination of the conse-
quences of environmental pollution; limitation of environ-
mental pollution (reduction of industrial emissions into water
bodies, soil, atmosphere); compensation for the shortage of
natural resources due to secondary processing;

- restoration goals: restoration of the natural environment
[22].

Formation of the optimal portfolio of green investment
projects must be carried out considering the environmental
impact factor (Fig. 3).

When determining the economic efficiency of projects, it
is proposed to consider the coefficient of environmental im-
pact, thus changing the “subordination of ecological projects
to economic feasibility” [23, 24]. The coefficient of environ-

mental impact (KET) characterizes the ratio of economic dam-
age to the environment after (ED,) and before the implemen-
tation of projects (ED,)
KEI =1- £D, .
ED,

Economic damage to the environment in each case is de-
termined by comparing actual indicators with normative and
indicators of the past period.

If KEI <0, it means that the implementation of this project
leads to the deterioration of the environment and therefore,
when determining the economic efficiency of the project, it is
necessary to add the increase in economic damage to the envi-
ronment to the costs of implementing the project, thus reduc-
ing the component of economic growth.

That is, considering this coefficient is necessary when de-
termining initial investments, because in the future it will be
necessary to introduce measures to improve the state of the
environment at least to the level that was before the implemen-
tation of the investment project. The implementation of these
measures also requires additional investments.

NPV =% PV,~1,,-(1+ KEI);

=

S,
Ipr=—12>1 = .
1, -(1+ KEI)

If KEIT> 0, it means that the implementation of this project
leads to an improvement in the state of the environment, and
therefore, when determining the economic efficiency of the
project, it is necessary to add the reduction of economic dam-
age to the environment to the cash receipts from the imple-
mentation of the project, thus increasing the component of
economic growth.

That is, taking into account this coefficient is necessary
when determining the amount of discounted cash flows (PV)
for the project.

NPV =Y PV,-(1+KEI)-1,

init >
J=1

D PV;-(1+KEI)

pr=tt
I init

where I, is initial investments for the i investment project,

UAH.

To form the optimal investment program for the develop-
ment of the enterprise in accordance with the green course of
development, we will use the economic-mathematical model
of optimization of the undistributed part of the net profit,
which considers the growing influence of environmental fac-
tors on investment efficiency indicators.

The objective function of the economic-mathematical
model has the form

n NP;q

-Y,; - max,

where NPy is the net profit that remained at the disposal of the
enterprise after paying all taxes and payments during the imple-
mentation of the j” event in the k" year, UAH; Y,; — Boolean
variable; i — discount rate; j — the investment project number
(1 <j<m); n — the term of validity of the investment program.

Achieving the goal with the help of the economic-mathe-
matical model is carried out under the following restrictions:

- the amount of financial resources, both own and bor-
rowed, which can be allocated for investment development of
the enterprise
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BASE OF REAL “GREEN” INVESTMENT PROJECTS

v v
Investment growth of the economy Ecologically oriented investments
Evaluation of the effectiveness of investment projects
¥ £ ;
Taking into account the ecological impact on the environment - KEI NPV =0, NPV =0
PP
KEC[‘ 0 KErC[ 0 IRR = WACC
= =
Expand the horizon
h 4 v accept the of performance
m m project evaluation to 5 years
NPV =ZP1«; x (1+ KEI) — Iinit NPV:ZPi«; — Iinit x (1 +KEI)
j=1 j=1 /*
_ }-"‘:1PIG-><(1 + KEI) — }’llPI«_’,- NPV =0 NPV <0
- Tinit P~ Tinit x (1 + KED
R [ s— accept the reject the
project project
IRR = I +7NP% I,—1 WACC
= x(I,—L)>
p NPV, — NPV, U, —-1,)
¥ ¥ ¥ ¥
NPV =0 NPV <0 NPV >0 NPV <0
accept the reject the reject the
proiect proiect proiect
4
+ additional investments to
neutralize the negative
environmental impactizk,
-
m v
NPV = Z PV; + APj; — Iinit —12%
j=1
— —>
NPV =0 NPV <0
accept the project reiect the project
h 4 * 4 A 4
Formation of an optimal portfolio of “green™ investment projects

Fig. 3. Scheme of formation of an optimal portfolio of green investment projects

n

D> K,-Y,<OC+GF?,

i=1
where K; is capital resources of the enterprise, necessary for
financing the i event, UAH; OC — the company’s own capi-
tal; GFI — financial instruments for stimulating the develop-
ment of the green economy;

- provided that the financial stability of the enterprise is

ensured

0C +GF? .
BC

where BC is Balance Sheet;
- if the internal rate of return of each investment project
exceeds the weighted average cost of investment resources

(WACC)IRRR,> WACC,

0.7,

where IRR; is the internal rate of return calculated for the j*

measure, %;
- the limit of a certain type of resources for the implemen-
tation of measures of the development investment program

m

zjo Y/ < Re _Rcur’

Jj=1
where R, is the volume of g-type resources required for the
normal current activity of the enterprise, UAH; R,; — resourc-
es of the g™ type, which will be used during the implementa-
tion of the j/ investment project; R, — the total amount of re-
sources owned by the enterprise; ¥; — Boolean variable;

- the non-negativity of the environmental impact coeffi-

cient

KEI =1- ED,

>0;
b

- provided that the investment project is included in the
optimal investment development program of the enterprise
1— if the j investment project is included in the
optimal enterprise development program
Y, =0— ifthe j™ investment project is not included in the

optimal enterprise development program.
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Conclusions and recommendations for further research.
Summarizing the results of the study, we note that the problem
of green financing in the post-war reconstruction of Ukraine is
extremely urgent. The war in Ukraine leads to extremely large
destruction of assets, infrastructure, and a drop in the coun-
try’s economic potential. But at the same time, with the sup-
port of European and other global partners, a window of op-
portunity is opening for the restoration of the national econo-
my based on the principles of the European Green Course:
involvement in joint scientific research with the invitation of
world experts in various fields, access to various business mod-
els for the development of new industries and technologies, to
new sources green financing and modern financial instru-
ments on international capital markets, establishing new part-
nerships to develop approaches and solutions for carrying out
the necessary transformations and achieving the environmen-
tal goals of the transition to a climate-neutral economy.

For the successful post-war recovery of Ukraine’s economy
based on the principles of the European Green Course, it is
necessary to create an effective state policy to stimulate the de-
velopment of processes of greening the economy, search for
new and diversify existing sources of green financing. For this
purpose, a model of green bonds based on the Green Bonds
Principles and domestic legislation, a mechanism for the func-
tioning of green bonds in Ukraine, is proposed. We emphasize
that the introduction of the green bond market will be an im-
portant stage for Ukraine on the way to the implementation of
the European standards of sustainable development, the ex-
pansion of green business financing opportunities with the help
of green bonds. The world experience regarding the introduc-
tion of the green bond market shows that their effective func-
tioning on the financial market is possible only in the case of
the development and implementation of a single integrated
state policy, which, being coordinated with international legis-
lation, will take into account the leading global practices and
the peculiarities of national conditions: the possibilities, needs,
and priorities of specific countries. Formation of the economy
in the conditions of social and ecological foundations requires
a review of previously established priorities. The selection of
effective investment projects must be carried out taking into
account the ecological impact on the environment, especially
in the conditions of the post-war reconstruction of Ukraine.

Taking into account the peculiarities of the functioning of
the financial market of Ukraine, in further scientific research,
it is advisable to focus the special attention of scientists and
practitioners on the search for additional sources of green fi-
nancing and innovative ways of their involvement in invest-
ment processes under the EZC program; on improving the
mechanism for the introduction of green bonds as a new fi-
nancial instrument that meets the principles and requirements
of the global capital market, which will allow directing and ac-
cumulating domestic and international financial flows to the
development and financing of domestic environmental proj-
ects that will ensure the effective post-war recovery of Ukraine.
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Merta. OOTpyHTYBaTH pOJb <«3eJeHUX» (DiHAHCIB 1 ix
OKPEeMUX CEerMEHTIB ISl €KOJIori3allil HallioHAJIbHOT €KOHO-
MiK1 B KOHTEKCTI IJI00AJTIbHUX TEHIEHIIi Ta CBITOBUX IMpaK-
TUK 100 TpaHc(opMallil pUHKY KariTalay i JOTpUMaHHS
MPUHLIKUIIB €BPOIENCHKOr0 «3€JeHOr0» KypCy; BU3HAYUTHU
HaiOibII ePeKTUBHI MEXaHi3MM Ta iIHCTPYMEHTU CTUMYJIIO-
BaHHS 3aMyCcKy ¥ PO3BUTKY PUHKY «3€JI€HUX» OOJirauiil B
YKpaiHi. YI0CKOHAIUTA METOAWYHI MiIXOAM 10 OLIIHKU €KO-
HOMIiYHOI e(heKTUBHOCTI iHBECTULIIITHUX TTPOEKTIB i OMTUMi-
3alii iHBeCTUIIIIHOI MporpamMu MiAMPUEMCTBA 3 ypaxyBaH-
HSIM KoeilliEHTa eKOJIOTiYHOTO BILJIMBY.

Mertonuka. TeopeTHKO-METOLOIOTIYHOIO OCHOBOIO J10-
CIIIIDKCHHST € TEOPETUYHI TTOJIOKEHHSI BUYCHUX Yy Talmy3i (i-
HAHCOBOTO 3a0e3MeYeHHST PO3BUTKY «3€JI€HO1» eKOHOMIKHU;
KOMIIJIEKC 3arajJbHOHAYKOBUX 1 CHenu@iuyHuX MeTOMIiB:
CUCTEMHOTO aHaji3y i MaTeMaTUYHOI CTAaTUCTUKU; €KOHO-
MiKO-MaTeMaTUYHOTO MOJEIIOBAHHS i TOTIYHOTO y3araib-
HEHHS.

Pe3ynbraTn. BcraHoBeHi ocobauBOCTI TpaHCchopMaitii
J100aJIbHOTO  «3€JIEeHOTO» obJliraniitHoro ¢dbiHaHCYBaHHSI.
JloBeneHo 3pocTaHHs Horo poJii B auBepcudikaliii icHy1o-
YuX JxKepes hiHaHCYBaHHS «3€JIeHOI» eKOHOMIKM Ta JOMi-
HYBaHHS B CBITOBOMY BUITYCKY O0PTOBUX 3000B>s13aHb. 3a-

IMPOITIOHOBAaHA MOJIEJb «3eJIEHUX» 00JIirauiit Ha (hiHaHCOBO-
MY PMHKY YKpaiHM, 3aCHOBaHa Ha Mi>KHapOJHUX CTaHIap-
Tax, Ta MeXaHi3M QYHKIIIOHYBaHHS PUHKY «3eJ€HUX» 00JIi-
raiiii, 1o crpusiTUMe iMIIeMeHTallii €BpOIeiiCbKUX CTaH-
JIapTiB PO3BUTKY «3€JE€HOI» EKOHOMIKM I TIOCTYITY 1O CBIiTO-
BUX (hiHaHCOBMX pMHKIB. JloBemeHo, 10 (opMyBaHHS
ONTHMMAJIBHOTO MOPTGhENs «3eJIeHUX» iHBECTULIIHHUX MPO-
€KTIiB HEOOXiIHO 3MiMCHIOBATU 3 ypaxyBaHHSIM YMHHUKIB
€KOJIOTiYHOTO BIUIUBY.

HaykoBa HoBHM3HA. Y Tpolieci HOCIiIXEeHHsI BCTAaHOBJIE-
HO, 1110 B YMOBaxX BOEHHMUX JIiif i KpPUTUYHOTO €KOHOMiIYHOTO
cTaHy B YKpaiHi BinOyBa€eTbCsl MiABUIIEHHS POJIi HOBUX (Pi-
HaAHCOBUX iHCTPYMEHTIB, HacaMIiepe/ «3eJeHUX» OOJirailii,
y (biHaHCYBaHHI MPOEKTIB €KOJOTIYHOTO CITPSIMyBaHHSI, 3a-
0esnevyylour JOCTYM 0 CBITOBMX PUHKIB KamiTajay Ta IMpo-
rpaM MiXHapoIHOi (hiHAHCOBOI JOMTOMOTHU. 3alTPONIOHOBaHA
MOJIeb «3eJIeHUX» obOuiraiiiii, 3acHoBaHa Ha Green Bonds
Principles i BiTYM3HSIHOMY 3aKOHOJIABCTBi, MeXaHi3M (hyHK-
LIIOHYBaHHSI «3eJIEHUX» oOJirauiii Ha (hiHAaHCOBOMY PUHKY
Ykpainu. YinockoHasaeHi METOAMYHI MiAXOAW 10 OLliHIOBaH-
HS edEeKTUBHOCTI iHBECTULIIMHUX MpOLECiB i ONTUMi3allii
MopTdes «3eJeHUX» iIHBECTULIIHUX TTPOEKTIB, 110, HA Bil-
MiHY Bill iCHYIOUMX, YPaXOBYIOTb €KOJIOTiUHUIA BIJIUB MTPOEK-
TiB HA HABKOJIUIITHE CEPEIOBUIIIE.

IIpakTyna 3naunmictb. [losisirae B po3poO1li mporno3u-
LIl 11010 3aCTOCYBAHHS «3€JIeHUX» o0Jliraliii B YkpaiHi sk
HOBOTo ()iHAaHCOBOTO iHCTpyMeHTa ISl (hOPMYBaHHS iHBeC-
TULIIMHUX PECYPCiB €KOJOTIYHOTO CIIPSIMYBaHHSI; BU3HAUYEH-
Hi ONTUMAaJbHOI MPOrpaMu iHBECTULIIMHOTO PO3BUTKY Iif-
MPUEMCTBA HAa OCHOBI €KOHOMIKO-MAaT€MaTU4YHOI MOJei
ONTUMi3allii YUCTOro MPUOYTKY MiAMPUEMCTBA, 11O BPAXOBYE
3pOCTalOYMil BIUIMB €KOJOTiYHMX (DaKTOpiB HA TMOKA3ZHUKU
e(beKTUBHOCTI iHBECTUILIMA.

KimouoBi ci1oBa: modens «3eaenux» obaieauiil, enobanrvhe 00-
Aleayiiine QiHaHCy8aHHA; KoeiyieHm eK0102IUH020 8NAUBY
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