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Consolidation with European social, economic and environmental programs in the
framework of Ukraine’s integration into the European energy space has become extremely
important given the growing threats to energy security and should become the basis for
postwar greening of regional and national innovation systems in the context of
decrabicization, carbon Alternative Energy Sources. With the use of empirical and theoretical
methods, a retrospective and generalization of Ukraine’s rankings and global world
innovation rankings was conducted. Applying the method of comparing the regions of the
country by the level of innovation of enterprises and extrapolating these results to the
share of such enterprises in the total number of industrial entities in the regions helped to
identify their lack of correlation and emphasize the lack of stable dependence of industrial
development and innovation. The article contains a number of methods: general, special
and interdisciplinary, which allowed to screen areas for the most favorable development of
the postwar economy, taking into account the synergistic component of regional development
and achieve the goal of the study. The aim of the article is to analyze the innovative
component of regional and national economic development for the implementation of
decarbonization and energy green transition in Ukraine; substantiation of the world’s
leading imperatives and national directions of effective post-war integration into relevant
European programs. An analysis of Ukraine’s rating status in several international indices
of environmental efficiency and innovation activity of regions was shown, which showed
the lack of correlation between regions of Ukraine, which actualizes the search for the
most effective drivers of economic development for Ukraine’s postwar development models.
At the same time, it is the consolidation of efforts of national stakeholders of innovative
development of the country with relevant European institutions, in particular, in the
direction of greening regional economic systems, will ensure postwar development of
innovative regions and industries, which in turn will be drivers of related territories and
industries, while ensuring a synergistic effect.
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Introduction and problem statement

The new strategic plan of the European Union
Green Deal [1], announced in 2019, has become a
new stage of development that transforms public
consciousness, and its implementation results in
fundamental and ambitious goals to address pressing
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climate and environmental issues. The central
elements of the Green Deal were decarbonization,
minimization of carbon emissions, the transition to
alternative energy sources. They are the basis for
fundamental transformational transitions, regulatory
adaptation, implementation of protection
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mechanisms. This European program also has a
political platform — it is a response to the challenges
of global climate pollution, and the positioning of
the European Union as a leader in sectoral
environmental initiatives.

Ukraine, in accordance with the strategic
(constitutionally enshrined) course towards full
membership in the EU and international
commitments, has formed the Concept of «green»
energy transition until 2050 [2]. At the same time,
the large-scale process of global support for Ukraine
in the military conflict opens up prospects for
balanced measures to transform its own energy
market and overall economic integration into the
EU, as national integration intentions coincide with
European resource opportunities .

Ukraine’s energy market, as one of the largest
European energy markets, needs «green»
transformation, decarbonisation, while ensuring the
energy security of the state. The study of the article
actualizes the existing resource and innovation trends
in the greening of national and regional ecosystems,
in particular, in the energy sector of Ukraine’s
economy.

Analysis and research of publications

The last decade has been marked by a significant
interest of world scientific circles in aspects of
combating climate change and greening national
economic systems. For example, Nicole J. van den
Berg, Andries F. Hof, and Heleen L. van Soest have
studied the implications of different approaches to
effort sharing for national carbon budgets and
emission trajectories [3]. The study of the impact of
environmental and energy aspects on economic
development in the studies of P. Olchak, J. Kader,
V. Koval [4] allowed to consider aspects of regional
financial subsidies of sectoral programs. Scientific
works on the study of the ecological component of
regional innovation systems [5] illustrate that in a
decentralized model of government in Ukraine, the
formation of effective management policies for
regional environmental innovation will be one of
the important endogenous factors to achieve
sustainable development.

Sectoral energy efficiency measures and the
investment component for their implementation and
industrial «green» transformation on the way to
decarbonisation have shown that they are the keys
to achieving energy independence of communities
and a competitive economy [6].

Legal and regulatory aspects of greening,
compliance with regulatory regulation of processes
[7] allowed to substantiate recommendations for
standardization, in particular, the movement of

energy cooperation in Ukraine, improving the
effectiveness of energy efficiency policies and energy
security.

However, there is some lack of research on
regional eco-innovation, decarbonisation and the
impact of decentralization processes on energy
efficiency, taking into account the postwar challenges
of the relevant structural policy and significant
changes in identifying leading industry drivers for
Ukraine’s effective development. It is considered
necessary to systematize and single out one’s own
integrated model of decarbonization in modern
Ukrainian conditions.

The aim of the article

The aim of the article is to analyze the
innovative component of regional and national
economic development for the implementation of
decarbonization and energy green transition in
Ukraine; substantiation of the world’s leading
imperatives and national directions of effective post-
war integration into relevant European programs.

Presenting main material

The conditions for the post-war recovery of
Ukraine’s economy will require the implementation
of effective and rapid measures with a synergistic
effect, which would solve a number of problems in
key sectors of the economy. While giving
unconditional preference to military and civil
protection, it should be noted that real progress has
been made in those foreign policy and economic
processes between Ukraine and the EU that have
been developed for several years and were considered
only potential development scenarios.

At the end of February 2022, the Ukrainian
power system was disconnected from the power
systems of Belarus and Russia in a test format and
connected to the ENTSO-E continental European
power grid. The preparatory integration process lasted
for 6 years and had a financial confirmation of
700 million euros of investment. Ukraine has
opportunities for crisis assistance from Europe, which
is extremely important in wartime. In addition to
technology, Ukraine can count on financial assistance
from European partners to rebuild war-torn
infrastructure, and foreign partners have already stated
their readiness to provide at least € 100 billion from
the EU and $ 32.5 billion from the USA [8]. Targeted
investments should be directed to the most profitable
and environmentally friendly industries, which can
become drivers of post-war economic recovery.

Recent years in Ukraine have been marked by
several projects aimed at reducing the harmful
economic impact on the environment, in particular,
projects to green Ukraine’s energy sector in the

Regional energy eco-innovation sector as a driver of post-war development of Ukraine’s economy
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context of the Green Deal in the EU. Ukraine’s
implementation of the Green Deal principles in its
own legal and economic environment, especially
given European opportunities and the desire to
integrate Ukraine in most areas in connection with
Russia’s military actions, will be an indisputable
catalyst for economic modernization. Measures will
be especially urgent and appropriate in the context
of the reconstruction of enterprises and infrastructure
after the end of hostilities.

The preconditions for the problems of depletion
of natural resources and environmental pollution are
identical, and the ecological footprint of society
exceeds the planet’s ability to regenerate by about
25% since the 60s of last century [9]. EU member
states, using economic methods to achieve
environmental security, have the opportunity to
implement strategic environmental goals of
sustainable development, which helps to approximate
economic methods of regulating environmental
problems. At the same time, there is currently no
unified approach to economic levers in environmental
management in the EU, each country independently
determines the appropriate instruments and
approaches to environmental regulation in the energy
sector.

The implementation of the European
experience in Ukraine, in particular, the mechanism
of environmental taxation, is a difficult process given
the comparability of European and Ukrainian
approaches to taxation. Namely: in the EU, the vast
majority of the object of taxation are energy resources,
vehicles, certain groups of goods, and the main
principle is indirect taxation. In Ukraine, the object
of taxation is the volume of emissions with harmful
effects on the environment, and the established rent
for the use of natural resources is a fiscal rather than
an eco-incentive tool.

Despite a significant number of state efforts in
the direction of greening and transition to a low-
carbon economy, the quality and speed of economic
transformation cannot be called satisfactory, as
evidenced by relevant indicators. Thus, according to
the International Environmental Performance Index
(EPI-2020), out of 180 countries on the basis of
ranking according to 32 criteria, Ukraine in 2020
took 60th place (Table 1). In 2020, the top five were
Denmark, Luxembourg, Switzerland, the United
Kingdom, and France, countries where sustainable
development programs are successful and stable.

Important in the context of the study is the
Global Innovation Index (GII) — 2021, based on 80
indicators of resource availability and innovation
results, for 131 countries. According to GII-2021,

Table 1
Ranking of countries in the world by the index of
environmental performance (EPI) [10]

Country Rank | Episcore | 10-year change
Denmark 1 82.5 73
Luxembourg 2 82.3 11.6
Switzerland 3 81.5 8.6
United 4 81.3 9.0
France 5 80.0 5.8
Argentina 54 52.2 5
Brazil 55 51.2 4.9
Bahrain 56 51 17.3
Ecuador 56 51 39
Russia 58 50.5 39
Venezuela 59 50.3 -0.5
Ukraine 60 49.5 0.7
Uruguay 61 49.1 1

Switzerland took 1st place, Great Britain — 4th place,
Denmark — 6th place, France — 11th place,
Luxembourg — 18th place. Ukraine is on the 49th
position in this rating. That is, the correlation between
innovation and environmental efficiency of the state
is unconditional.

According to the GII, Ukraine has improved
only 3 indicators in 2021: creativity, scientific
knowledge, human capital and research (Fig. 1).

Important in the context of the study is the
Global Innovation Index (GII) — 2021, based on 80
indicators of resource availability and innovation
results, for 131 countries. According to GII-2021,
Switzerland took 1st place, Great Britain — 4th place,
Denmark — 6th place, France — 11th place,
Luxembourg — 18th place. Ukraine is on the 49th
position in this rating. That is, the correlation between
innovation and environmental efficiency of the state
is unconditional.

According to the GII, Ukraine has improved
only 3 indicators in 2021: creativity, scientific
knowledge, human capital and research (Fig. 1).

At the same time, Ukraine has worsened its
place in the category of Lower middle-income
countries, declining in comparison with 2020. In
addition, according to the annual Bloomberg
Innovation Index, Ukraine’s place in the Bloomberg
Innovation Index in 2018-2021 is only deteriorating
and is determined by the following indicators (Table 2).

Thus, the innovative transformation of the post-
war economy is a necessary way to restore the
destroyed infrastructure and industrial facilities of
Ukraine, increase the inflow of investment and new
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Fig. 1. Dynamics of GII indices for Ukraine for 2017-2020 [11]
Table 2
Ukraine’s place in the Bloomberg Innovation Index in 2018-2021 [12]
The effectiveness
Intensity of The pgnetratlon Concentration| Value-added of h%gher
research and of high-tech . education (the
. of researchers| production
development; logics (share of] share of freelance
General .. . . (number of | (added value ) Patent
Years| . (costs of | Productivity | innovative L L graduates in .
index .. | scientists per | production in activity
R & D on companies in o . the total number of]
. . 1 million relation to -
in relation to total inhabi-tants) GDP) educational
GDP) enterprises) graduates
institutions)
2018 | 46 47 50 32 46 48 21 27
2019 53 54 60 37 46 58 28 35
2020 56 57 57 35 49 57 48 36
2021 58 59 59 34 46 55 45 35

jobs, develop small and medium-sized businesses,
participate in global joint European and global
projects.

Scientists of the Institute of Industrial
Economics [13], as well as other scientific schools
of Ukraine, determine the innovative development
of the region by a number of interrelated factors
that activate each other in the implementation of
innovations, including:

— continuous and sustainable growth of the
socio-economic level of the region, which is based
on innovative entrepreneurial activity, smart
specialization of the region, a significant level of
competitiveness, adaptation to market changes,
flexible response to infrastructure challenges and
political conditions,

— constant self-development on the basis of
constant growth of social needs of the region, which
must be ensured by constant commercialization of

innovations, as a consequence - the formation of
new social needs of higher quality and the cyclical
nature of further innovative development,

— causal relationships, which are reflected in
the interaction and motivation of regional
development stakeholders.

However, statistics on industrial activity by
regions of Ukraine, shows the differentiation of
regions by the number of such enterprises and the
existing features of regional innovation development
[14]. For the period 2018-2020, the statistics among
the regions of Ukraine regarding the number of
innovatively active industrial enterprises is as follows
(Table 3).

There is a steady growth of innovative
enterprises over the past three years in Vinnytsia,
Poltava, Cherkasy, Ternopil regions, which are
mostly agricultural, which is another argument for
the focus of investment in the energy cooperative

Regional energy eco-innovation sector as a driver of post-war development of Ukraine’s economy
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Table 3
Regions of Ukraine by number of innovation-active
enterprises [14]

. +/— +/-
Regions 201812019 {2020 5020/201912019/2018

Crimea
Vinnytsia 25 | 28 | 31 3 3
Volyn 14 | 11 12 1 =3
Dnipropetrovsk | 71 | 64 | 75 11 -7
Donetsk 23 | 27 | 24 -3 4
Zhytomyr 19 | 24 | 15 -9 5
Transcarpathian | 12 9 10 1 -3
Zaporizhzhia 36 | 47 | 41 —6 11
Ivano-Frankivsk| 28 | 22 | 28 6 —6
Kyiv 54 ] 41 | 56 15 —13
Kirovohrad 26 | 20 | 20 0 —6
Luhansk 5 11 10 -1 6
Lviv 44 | 44 | 60 16 0
Mykolayiv 14 | 22 14 —8 8
Odesa 25 1 33 ] 30 =3 8
Poltava 30 | 32 | 35 3 2
Rivne 8 20 | 19 -1 12
Sumy 25 1 23 | 23 0 -2
Ternopil 20 [ 29 | 35 6 9
Kharkiv 119 116 | 96 —20 =3
Kherson 14 | 13 14 1 -1
Khmelnytsky 11 | 10 | 15 5 -1
Cherkasy 29 | 30 | 31 1 1
Chernivtsi 9 7 13 6 -2
Chernihiv 15 11 | 22 11 —4
Cities 0 0
Kyiv 101 | 88 | 79 -9 —13
Sevastopol

sector based on biofuels.

However, the absolute number of innovation-
active industrial entities in the region does not
correlate with the level of regional innovation
development, the real situation can be represented
by the relative share of innovation-active industrial
enterprises in the region. An effective indicator of
the environmental friendliness of regional economic
systems is an integrated indicator of the effectiveness
of environmental management, calculated using a
linear function according to the formula:

(D)

where I, is the integrated ecological characteristic; c;
- weights of integrated indicators.

The integrated indicator of the effectiveness of
environmental management allows to give a
comprehensive assessment from the standpoint of

compliance with the objectives based on integrated
environmental characteristics, calculated by groups
of indicators.

Undoubtedly, the most significant level of
innovation in regional development is reflected in
the indicators of sales of innovative products, because
they form the gross regional product and are a
reflection of the end result of innovation.

At the same time, the situation in Kyiv is
steadily ahead of these indicators in terms of regions.
In addition, the analysis of the current study allows
us to state that innovative products by region did
not determine the regional sales volume, and, as a
consequence, was not a crucial component of gross
regional product.

The impact of state regulation on the process
of decarbonisation / adaptation in the region is now
also significant. At the same time, the state plays the
role of facilitator in the initial stages of regional
development, later, transferring these functions to
the relevant institutions of innovative development.

The state and public authorities are among the
stakeholders in the processes of decarbonisation and
adaptation, and assessing the feasibility and possible
consequences of their regulation requires the creation
of hybrid model complexes that combine modeling
of energy, economy and investment in technologies
and areas.

We can talk about two groups of models for
different stakeholders: the first group assesses the
scale of climate impact and adaptation scenarios,
and the second looks at how to resist climate change
itself (decarbonisation scenarios). At the same time,
each group of stakeholders is concerned about the
relevant aspects of the activity (Table 4).

Approaches to modeling different sectors of the
economy are universal, but due to the focus of
research on energy issues, we will consider modeling
tools focused on the energy sector. Such models can
be divided into two major categories: top-down and
bottom-up (Figure 2, Table 5), as well as integrated
related models.

The difference in approaches to decarbonization
models has stimulated the emergence of hybrid
approaches that combine the technological clarity
of upward models with microeconomic realism and
macroeconomic feedback from downward models.
Linking models is achieved through iterations with
feedback between models.

Currently, in the EU countries in the energy
sectors are implemented as integrated models of
decarbonization: PRIMES, GAINS, GLOBIOM-
G4M, PROMETHEUS, CAPRI, POLES and
others. These integrated models have a variety of
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Table 4

The main stakeholders of the decarbonization process

Stakeholder

A question answered by a related model complex

National regulators and central executive bodies

How and with what speed to decarbonize the economy as
efficiently as possible for the country

Regulators at the international level

How and when most countries in the world will be able to achieve
the goals of the Paris Agreement [15]

Financial sector

What are the possible consequences of the complete cessation of
funding for carbon-intensive projects

Business community

How to decarbonise a company as effectively as possible? How to
adapt the Company's real assets to climate change?

National climate organizations and climate
activists (public organizations, grant communities)

What are the possible consequences for the world in the event of
non-acceptance of mitigation (attempts to counter) climate change

Population

How will decarbonisation / adaptation methods affect incomes,
health and living standards?

Source: compiled by the author

Bottom-up models Top-down Integrated models
(descending) (ascending)
models
Optimiza- Simulation I/ 0 models Econometric Soft Hard
tion models models B models binding | I} binding
Accounting Multi-agent Co“‘l"l“?“o{‘“l 1 System Hybrid ||
= = models of : Tl
S S y models
models models seiieral dynamic
equilibrium models

Fig. 2. Classification of decarbonization models focused on the energy sector

Source: compiled by the author

targets in methodology, time horizons, sectoral
coverage and input-output data.

Analysis of the possible application of models
of decarbonization of Ukraine’s economy in the
projected postwar period of development makes it
possible to state the need for an integrated approach
and the use of hybrid models. After all, rigid bonding
models will not be suitable for modeling in crisis
and force majeure conditions, which are the
conditions for the recovery of an economy destroyed
by hostilities. Soft binding often creates noise in the
form of differences between the results of energy
flow models, prices and technologies within a single
region. Noise control is difficult because most useful
sets of common measurement points are non-
exclusive.

Applied models of decarbonization of energy-
intensive sectors. Recently, Ukraine has been
implementing a sectoral model of regional
development and fair transformation. The concept

of the State Target Program for Fair Transformation
of Coal Regions of Ukraine until 2030, approved by
the Cabinet of Ministers of Ukraine dated 22.09.2021
Ne 1024, interprets «fair transformation» as a «model
of regional development that provides a decent life
and sufficient income for all residents. including
employees who will be affected by the process of
abandonment of fossil fuels (liquidation of production
facilities, closure of coal mining enterprises, etc.)
«[16]. A national feature in this area is
environmentally harmful coal energy. Ukraine has
historically formed socio-economic clusters around
the coal regions — Donetsk, Luhansk,
Dnipropetrovsk, Lviv-Volyn and Transcarpathian
basins. In the framework of «fair transformation»,
the share of coal energy should be gradually reduced
on the basis of the formation of an appropriate
alternative to this type of economic activity, for
example, on the basis of relevant industry experience
of China, the Czech Republic, Germany and Poland.

Regional energy eco-innovation sector as a driver of post-war development of Ukraine’s economy



14 ISSN 2415-3974. Exonomiunuil gicnuk /lepicagnoeo 8uiyo0eo HaAB4aabHO20 3aKAA0Y
“Yipaincokuil depacaenuii ximiko-mexnonoeiynuil ynieepcumem”, 2022, Ne 1, C. 8-19
Table 5
Advantages and disadvantages of decarbonization models
Type of
decarbonization Functional and structural features Disadvantages and shortcomings
model
Downward models are commonly used by economists |— the eastern models lack technological
and government agencies. These models focus on details, they are limited to modeling
aggregating macroeconomic sectors. They are usually | financial policy instruments,
characterized by a simplified presentation of — have methodological limitations. The
. components and therefore do not fit the definition of | parameters of elasticity and autonomous
Descending . . . . . . .
models sectoral policy. Their scope is to assess the impact of | efficiency in descending models are

energy and climate policy on socio-economic sectors,
such as social growth, social

welfare, employment, etc. A top-down approach may
also take into account interdependence between sectors
or countries

estimated on the basis of empirical data.
Even if the confidence intervals of these
estimation parameters are narrow, these
values obtained from past experience may
be invalid in the future.

The ascending approach is to develop engineering
models with a detailed description of the technological
aspects of the energy system and how it may develop

— traditional ascending models describe
technology, but realistically reflect the
economic decisions made by enterprises

policies.
Rising models

impact on these sectors.

in the future, which allows to determine sectoral

Energy demand is usually set exogenously, and models
analyze how this energy demand should be met at
minimal cost. However, the bottom-up approach does
not take into account the link between the energy
system and macroeconomic sectors, thus ignoring the

and consumers when choosing
technologies, and do not reflect the
potential feedback of macroeconomic
equilibrium,

Source: compiled by the author

It is worth noting both the objective (regulatory)
and local subjective nature of the difficulties with
the transition to a decentralized electricity market
in Ukraine. The situation in Ukraine requires urgent
action at the highest levels of government. Thus,
the Government of Ukraine has announced the
creation of four revival funds — respectively for the
restoration of property and infrastructure, economic
transformation, debt service and repayment, support
for affected businesses. We believe that the proposed
Funds combine two trends — national — to obtain
funds for development through the relevant state
institution, and European - to obtain funding through
the relevant Fund.

There are negative (neutral) trends in the
development of local alternative energy, energy
cooperation, provoked by the instability of the
regulatory environment, passivity of the business
environment, ignorance of the population about the
benefits of the green energy market. At the same
time, developed agriculture in Ukraine should
become the basis for the development of bioenergy.

Unfortunately, the energy cooperative
movement in Ukraine at the beginning of
development. The properties of flexibility and

variability of the cooperative organizational and legal
form determine the convenience of its use. Thus, an
energy cooperative can unite energy producers or
consumers, or act in both roles at the same time —
to produce and consume energy (ie a consumer
cooperative), or to accumulate (aggregate) energy
from other producers. The models represented in
the study, using the apparatus of mathematical logic,
can be interpreted as follows: in order to achieve the
goals of developing mechanisms for the
implementation of renewable energy at the regional
and local levels (Development of mechanisms for
the implementation of renewable energy at the
regional and local levels), gradually implement an
applied set of ten organizational and economic, fiscal,
institutional and regulatory measures (Table 6).
These measures belong to many methods of
effective stimulation of investment inflow to
renewable green energy (Methods of effective
stimulation of investment inflow to renewable green
energy). In this case, the formalization of the
conceptual and analytical model of integrated support
mechanisms for the implementation of renewable
energy, has the following form, given in formula (2)

Borodina O.A.
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Table 6

Correspondence of measures of mechanisms to support renewable energy and their formalized presentation

The name of the event The essence of the event Fgrmallzed View
in formula (2)
Adoption of laws regulating the conditions | Adoption of laws regulating the conditions of]
for access to energy systems for access to energy systems en
. . iy Law
installations on renewable energy sources |For the transition to renewable energy
(RES) sources (RES)
Establishment of special guaranteed tariffs | Establishment of special guaranteed tariffs
for the purchase of electricity produced for the purchase of electricity produced from o
from RES, as well as obligations for RES, as well as obligations for energy
energy networks to purchase this electricity| networks to buy this energy
Establishment of a mandatory share of Establishment of a mandatory share of
electricity produced from RES in the electricity generated from RES in the balance Es™"
balance of electricity sold by power grids | of electricity sales of power grids
Financing of research activities leading to | Funding of research activities that will Fin™
a reduction in the cost of renewable energy| reduce the cost of RES
Establishment of state and other Establishment of state institutions for the
institutions to promote renewable energy | promotion of RES, implementation of special T
and implement special programs and projects
demonstrate projects
Preferential loans for the purchase of Preferential loans for the purchase of RES
renewable energy equipment and partial | equipment and partial return on investment Loans™
return on investment for consumers for consumers
Accelerated depreciation of RES Accelerated depreciation of RES equipment Dep™
equipment
Organization of public support and the Organization of public support and
introduction of voluntary forms of support, | introduction of voluntary forms of support,
such as the purchase of Green Energy by |such as consumer purchases of "Green
consumers, as well as the transparency of |Energy", as well as transparency of Pub™
information on the share of clean information on the share of clean electricity
electricity in the balance of energy in the balance of energy networks
networks
Subsidizing investments in renewable Subsidizing investments in RES Ty
energy
Tax exemption and reduction of tax rates | Exemption from taxes and reduction of tax Tax™
rates

Devrenerereva{ [ awerU Es®* U EsmdUFin™U For example, the announced start of tax reform will
UEs**cULoans’UDep*UPub**Ulnv*U certainly contribute to the effective implementation
UTax®>*}e METHQIDgreen enerey, (2) of the proposed conceptual and analytical model.

where Devrererersy — achieving the goals of developing
mechanisms for the implementation of renewable
energy at the regional and local levels;
METHODereen ererey - — many methods of effective
stimulation of investment inflow to renewable green
energy. Other definitions of the formula — in table 6.

Some of the measures to stimulate the
mechanisms of renewable energy have already begun
to be implemented in real conditions in Ukraine.

In addition, the revolutionary step of connecting
the Ukrainian energy system to the European
ENTSO-E system will ensure the stable operation
of the Ukrainian energy system in wartime, and in
the postwar period — the development of generation
and energy investment [17].

Conclusions and prospects of the study

So, summarizing the results of the study, we
note that the European experience of socio-economic
development demonstrates a systematic and

Regional energy eco-innovation sector as a driver of post-war development of Ukraine’s economy
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integrated approach, including state-of-the-art
measures to achieve climate-neutral Europe. Recent
events: consideration of Ukraine’s application for
EU accession under the accelerated procedure,
development of Ukraine after the military conflict
require non-standard solutions to improve the
regulation of energy security and nature management.

In the regions of Ukraine at the beginning of
2022, innovative products, unfortunately, have not
yet been a significant component of such indicators
as GRP (gross regional product) and gross sales. At
the same time, the state’s involvement in the
management of innovation processes in the region
and their facilitation have a significant impact on
the level of innovative regional development.

The environmental goal of achieving a carbon-
neutral level of the economy, decarbonization of
energy-intensive industries, involves the introduction
of balanced and effective approaches to coordinating
financial investments in relevant segments, formation
of legal and regulatory framework, use of available
resource potential and integration prospects, state
environmental facilitation. For example, the
decarbonisation of green energy to alternative energy
sources can have significant financial implications
for households. At the same time, the negative
consequences of effective state measures of regional
greening, as well as decentralization, can be a positive
vector for the development of communities and
territories.

The comparative analysis of decarbonization
models conducted in the article allowed to
systematize its advantages and disadvantages, on the
basis of which, in turn, state the methodological gap
in approaches. These factors are the basis for the
development of a hybrid integrated approach to
energy decarbonisation policy in Ukraine, which
would combine existing models and have a national
orientation, taking into account the force majeure
circumstances of the recovery of Ukraine’s war-torn
economy. This course of events is actualized by the
peculiarities of Ukraine’s integration into the
European energy system and the prospects of
accession to the EU under the accelerated procedure.

For Ukraine in the postwar period, the most
effective way to develop the destroyed economy will
be the development of innovation-active regions and
industries, which, in turn, will be drivers of
development of related territories and industries,
while ensuring synergies. The transition to an
environmentally friendly, green economy is a multi-
layered process and will not be quick and painless.
Thus, given the global trends in the framework of
the green energy transition, it is important to consider

planning the development of innovation-active
industries and regions of the state.

At the same time, taking into account the legal
and infrastructural preconditions typical for Ukraine,
namely: social and economic weight of the coal
industry; comparative cheapness and significant share
of nuclear energy; obstacles and shortcomings in the
way of decentralization of the electricity market;
negative trends in the development of renewable
energy; asymmetry in the distribution of energy
resources at the regional level; initial position in the
development of the energy cooperation movement,
but also a strong agricultural sector as a basis for the
development of bioenergy, it is possible to state the
available resource potential for creating a synergetic
impact in various sectors of Ukraine’s economy.
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PETTOHATIbHUI1 EHEPTETUYHUI EKO-
IHHOBALIITHUI1 CEKTOP SIK IPAIIBEP
IMOBOE€HHOI'O PO3BUTKY EKOHOMIKU YKPATHU

bopodina 0O.A.

KoHconidayis 3 esponeticokumu coyianbHumu, eKoOHOMIUHU-
MU MA eK0A0MHUMU NPOSPAMAMU Y pAMKaAX iHmeepayii Yxpainu y
€6PONELICOKULL eHepeemUYHULL nPocmip Habyaa Had36UHAUHOI aKmy-
anvHocmi 3 02430y Ha NidBUWEHHs 3a2p03 eHepeemu4Hoi besneku
ma noguHHa cmamu 6a306010 0CHOBOI0 05 NOBOEHHOI eKoao2i3auii
DECIOHANbHUX | HAUIOHANBHOI THHOBAUIIIHOI cucmemu y KoHmekcmi
dexpaboHizayii, minimizayii 8yeneyeeux eukuoie, nepexody Ha anb-
mepHamueHi Oxcepeaa enepeii. I3 3acmocy8aHHAM eMRIpUMHUX i
meopemuyHux memodie 30iliCHeHHI pempocneKkmuga ma y3azans-
HeHHS DAHXICYB8aHHA YKpainu i 2100anbHUX C8IMOBUX IHHOBAUIUHUX
petimuneax. 3acmocyeanHs Memody nNopiGHAHHs pe2ioHie Kpaiu 3a
pieHem iHHOBAYIUHOCMI NIONPUEMCME Ma eKCMPanoasyis yux pe-
3YAbmMamie Ha NOKA3HUKU NUMOMOI éasu makux nionpuemcms y
3Q2anbHill KinbKocmi NPOMUCA08UX CY0 ekmig y pecioHax donomoe-
110 suseumu 8iocymmicms ix Kopeasyii ma Ha2oaocumu Ha iocym-
HOCmi cmabinbHOI 3a1edHCHOCMI PIBHS. NPOMUCA08020 PO3GUMKY MAa
pieHs iHHogauitHoi akmuernocmi. Cmammsi Micmume HU3KY Memodie:
3Q2ANbHOHAYKOBUX, CNEUiANbHUX | MINCOUCYUNATHADHUX, W0 00360~
AUAU NPOBECMU CKPUHIHE HANPAMIG 0451 HAUCNPUAMAUGO20 PO3GUM -
Ky NOBOEHHOI eKOHOMIKU, 3 YPAXYBAHHAM CUHEePeeMU4HOI CKAa0080T
PecioHanbHo20 po3sUmKy ma docsiemu memu docaioxcenns. Memoro
cmammi € aHani3 iHHOBAUILIHOI CKAA0080I Pe2ioHaNbHO20 Ma Hayio-
HANbHO20 eKOHOMIYHO20 PO36UMKY 3a045 30ilUCHeHHs OeKkapOooHizayii
ma enepeemuuH020 3e1eH020 nepexody 6 Ykpaiui; o0rpynmyeanus
NPOBIOHUX CBIMOBUX IMNEPAMUBI6 | HAUIOHANbHUX HANPAMIG eeK-
MueHoI N0BOEHHOI inmeepauii y 8ionogioni €6poneiicbki npoepamu.
Ilposedeno ananiz peiimuneosoeo cmamycy Yipainu y Oexinbkox
MINCHAPOOHUX [HOeKcax 3 eKoaoeiuHoi eghekmueHocmi ma iHHOBA-
YilHOI akmugHocmi pe2ionie, w0 noKasae idcymHicmo Kopeasyiti-
HOI 3anexcHocmi mixc pecionamu Ykpainu, wo akmyanizye nowyku
HatleghekmusHiux opaieepie eKOHOMIUHO20 PO3GUMKY 045 MOOe-
Jetl n08oEHH020 po3eumky Yipainu. B moii jce uac, came KoHconi-
daujis 3ycunb HAYIOHAABHUX CIMELKX040epi6 IHHOBAYIIHO20 PO36UN-
Ky KpaiHu 3 6i0n08iOHUMU €8PONeUCcbKUMU IHCIMUMYmamu, 30Kpe-
Ma, y Hanpami eKoa02i3auyii pecioHaNbHUX eKOHOMIMHUX CUcmem,
003604umb 3abe3nevumuy NOBOEHHUL PO3GUMOK [HHOBAUILIHO-AK-
MueHUX pe2ionie ma eanyse, sKi, @ c60k0 uepey, Cmanyms opaiige-
Dpamu po3euUmKY o8 A3aHuX mepumopiti ma cany3ei, 3abe3nevyrouu
npu YbOMY CUHepeemuuHull egpexm.

KumowoBi cj10Ba: nerieHTpatizanlisi, perioHalbHa eKOHOMiKa,
eKOiHHOBallii, eHepreTMYHa Oe3IeKa, MiclleBUil piBEeHb,
MCITBOEHHUI PO3BUTOK.
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PETMOHAJIbHBIN DHEPTETUYECKHNI DKO-
HNHHOBALIMOHHBIN CEKTOP KAK JIPAVIBEP
IMOCJIEBOEHHOTI'O PA3BUTHS DKOHOMUKU
YKPAVHBI

bopoouna O.4.

Koncoaudayus ¢ eeponetickumu coyuanvhvimu, 3K0HOMU4EC-
KUMU U IK0A02UYeCKUMU NPOSDAMMAMU 8 DAMKAX UHmezpayuu Yk-
DauHbl 8 esponelickoe IHepeemuecKoe npoCMpaHcmeo npuodpena
Upe3ebIualiHy0 aKMyaibHOCMb 68UJY NOGbIUIEHUS Yep03 IHepeemu -
ueckol OezonacHocmu U 00adCHa cmamb 06a3080U OCHOGOU 045
N0CACBOEHHOI IKOA0LUZAUUU PECUOHANBHBIX U HAUUOHANBHOU UHHO-
BAUUOHHOL CUCMeMbl 8 KOHMeKcme 0eKapOoHUu3ayul, MUHUMU3A-
yuu yeaepooa, anbmepHamueHsie ucmoyHukuy suepeuu C npumene-
HUeM SMAIUPUYECKUX U MeopemuHecKux Memodoe npogedeHsl pen-
pocnekmuea u 0600uieHue paHiICUpo8anus YKpaunsl u en00a1bHbIX
MUPOBbIX UHHOBAYUOHHBIX pelimuneos. [Ipumenenue memooa cpag-
HeHUsl PecUOHO8 CMPAHbL N0 YPOGHIO UHHOBAUUOHHOCMU NPeOnpUsl-
MUl U SKCMpanoasyus SMUX pe3yavmamos Ha noKazamenu yoensb-
HO20 6eca MakKux npeonpusmuil 6 00uem KoAuuecmee npomMbluLIeH-
HbIX CYOBEKIMO8 6 PeUOHAX NOMO2I0 BbIAEUNb OMCYIICIEUE UX KOp-
DpessyuYu U OmMemums omcymemeue cmabuabHol 3a8UCUMOCIU
VYDOBHS NPOMBIULACHHO20 PA3GUMUSL U YPOGHS UHHOBAUUOHHOU QK-
musnocmu. Cmamwsi codepyucum psio mMemoooe — 00UeHaAYYHbIX,
CHEYUANbHBIX U MENCOUCYUNAUHAPHBIX — KOMOPble NO360AUAU NPO-
6eCMmU CKPUHUHE HANPAGAeHUL 015 O1a20NPUSMHO20 PA36UMUSL HOC-
/1eB0CHHOU IKOHOMUKU, C YemoM CUHepeuueckoli cocmaegasioujel
DeGUOHANBHO20 pazeumus U yeau uccaedosanus. Lleavro cmamou
A6AAEMCS AHAAU3 UHHOBAUUOHHOL COCMABASIIOUeli PeUOHANBbHO20 U
HAYUOHANLHO20 IKOHOMUHECKO020 PA36Umus 045 0eKapOOHU3auuY U
SHepeemu1ecKoeo 3eAeH020 nepexooa 6 Yxpaure; 000CHO8aHUe e~
OYULUX MUPOBBIX UMNEPAMUBO8 U HAUUOHAABHBIX HANPABAeHUI 3¢h-
heKmuBHOL NOCAeB0CHHOU UHMeSPayUU @ egponelickue npoepam-
mol. [Iposeden ananus petimuneosoeo cmamyca Ykpaunvl 6 Heckonb-
KUX MeHCOYHapoOHbIX UHOCKCAX NO IK0A02U4eCKoU IppekmusHoc-
MU U UHHOBAUUOHHOU AKMUBHOCIMU PESUOHO08, YMO NOKA3AA0 OM-
cymcmeue KOppeasiyUuOHHOU 3a8UCUMOCIU Mexcdy pecuoHamu Yk-
DAUHbBL, YMO AKMYAAU3UpPyem NOUCKU Haubonee 3geKmueHbix opati-
6€D08 IKOHOMUHECK020 PA36UmUs 0451 MoOeael NOCAeB0EHHO20 Pa3-
eumus Yxkpaunsl. B mo dice epems umeHHo KOHCOAUOQuuUs ycuaui
HAYUOHAALHBIX CMEUKX010ep08 UHHOBAUUOHHO20 PA36UMUs CMpPa-
Hbl C COOMBEMCMEYIOUUMU 6PONETICKUMU UHCMUMYMAamU, 6 4ac-
MHOCMU, 6 HANPAGACHUU IK0A02U3AUUU DECUOHANBHBIX IKOHOMU-
YeCKUX cucmem, n0360Aum o0becneuumsv HOCAe80eHHOe PAa3eumue
UHHOBAUUOHHO-AKMUBHBIX DEUOHO8 U Ompacieli, KOmopble, 8 C60H
ouepeds, cmanym opaieepamu pa3eumus CésA3aHHbIX MeppUmopull
u ompacaetl, obecneuueas cuHepeemu4eckull sggexm.

KioueBbie cloBa: JelEeHTpaJIM3alMs, perMoHaIbHas
9KOHOMMKA, SKOMHHOBALIMM, dHEpreTuyeckass 6e30MacHOCTb,
MECTHBIN YPOBEHb, MOCIEBOCHHOE PAa3BUTHE.
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Consolidation with European social, economic and
environmental programs in the framework of Ukraine’s integration
into the European energy space has become extremely important
given the growing threats to energy security and should become the
basis for postwar greening of regional and national innovation systems
in the context of decrabicization, carbon Alternative Energy Sources.
With the use of empirical and theoretical methods, a retrospective
and generalization of Ukraine’s rankings and global world innovation
rankings was conducted. Applying the method of comparing the regions
of the country by the level of innovation of enterprises and extrapolating
these results to the share of such enterprises in the total number of
industrial entities in the regions helped to identify their lack of
correlation and emphasize the lack of stable dependence of industrial
development and innovation. The article contains a number of
methods: general, special and interdisciplinary, which allowed to
screen areas for the most favorable development of the postwar
economy, taking into account the synergistic component of regional
development and achieve the goal of the study. The aim of the
article is to analyze the innovative component of regional and national
economic development for the implementation of decarbonization
and energy green transition in Ukraine, substantiation of the world’s
leading imperatives and national directions of effective post-war
integration into relevant European programs. An analysis of Ukraine’s
rating status in several international indices of environmental efficiency
and innovation activity of regions was shown, which showed the lack
of correlation between regions of Ukraine, which actualizes the search
for the most effective drivers of economic development for Ukraine’s
postwar development models. At the same time, it is the consolidation
of efforts of national stakeholders of innovative development of the
country with relevant European institutions, in particular, in the
direction of greening regional economic systems, will ensure postwar
development of innovative regions and industries, which in turn will
be drivers of related territories and industries, while ensuring a
synergistic effect.

Keywords: decentralization, regional economy, eco-inno-
vation, energy security, local level, post-war development.
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