Acta Academiae Beregsasiensis. Economics
Bunyck 6. (2024) 6. szam (2024) Volume 6. (2024)

DOI: 10.58423/2786-6742/2024-6-102-113
YK 338.242

Halyna MATVIIENKO

PhD, Associated professor at the Department of Finance and Accounting
Taurida National University named after V.I.Vernadsky, Ukraine.
ORCID ID: 0000-0002-5265-8379
Scopus Author ID: 57209265610

Svitlana KUCHERKOVA

PhD, Associated professor at the Department of Finance, Accounting and Taxation,
Dmytro Motornyi Tavria State Agrotechnological University, Ukraine
ORCID ID: 0000-0002-1953-063X
Scopus Author ID: 57219195438

THE IMPORTANCE OF THE DEVELOPMENT OF ECO-INNOVATIONS IN
THE TRANSFORMATION TO A GREEN ECONOMY

Anomauia. Cmamms npucesieHa 3HAYEeHHIO PO3BUMKY eKOiHHOo8ayil y mpanchopmayii 0o
3e/1eHOi eKOHOMIKU. BU3HAUeHO 8ajxciusicme 3eieHOi eKOHOMIKU ma eKOoIHHOo8ayill 0 MatloymHb020
pozeumky. [losedeno 63a€M038 30K MidC MexHonoziclo ma cmanum  poszsumrxom. Ilooano
Kaacugikayito exoinHogayill. ma eKoiHHO8amopis. BusHaueHo OCHOBHI KIIMAMUYHI pusuKu ma
eKOHOMIYHI empamu 6i0 Hux y €poni. BusHaueHo 3axo0u CmMano2o0 po3GUMKY, AKI BHCUBAIOMDb
nionpuemcmea ¢ €C. Busnaueno cmawu IHHOBAYINUHOI AKMUSBHOCMI NIONPUEMCME 5K OCHOB8Y OJls
PO3BUMKY 3eleHUx I[HHO8ayiu. 3anponoHO8aH] WLIAXU CMUMYTIO8AHHS DPO3GUMKY €KOIHHO8AYIl 3
BUBHAYEHHAM OCHOBHUX OIll HA MIKpo- Ma MAKpPOPIGHAX Md 3aNpONOHO8AHA cXemd CcUucmemu
exoinHosayill. Memorw cmammi € 8U3HAYeHHs eKOHOMIYHUX PUSUKIE 2100ANbHOI 3MIHY KaiMamy ma ix
Heumpanizayis ma nom IKUEeHHs. WISAXOM GUKOPUCMAaHHs eKoinHosayitl. OOIpyHmMOBaHo NO3UMUBHUL
CuHepeemu4HUll eqhexm eKoiHH08ayill Ha eKOHOMIYHI NOKAZHUKU, PIBEHb HCUMMIAL MA CIANULL PO3GUMOK.
Y cmammi suxopucmano uaykogo-ananimuuni cmammi, OOCHIONCEHHS HAVKOBYIE MA CEIMOGUX
exoHomiyHux opeanizayiu: I pynu Ceimosoco 6anky, MB®, OOH ma in. Buxopucmano mamepianu
oxpemux opearizayii ma €sponeticokoi komicii. OCHOBHUMU Memodamu 00CIIONHCeHHS OYIU HAYKO8a
abcmpaxyis, no2iune y3aeanibHeHHs Npu SU3HAYEHHI He0OXIOHOCMI 3e/leHUX IHHOBAYIl HA CYYACHOMY
emani po3euUmMKy, AHATIMUYHUL Memo0 BU3HAYEHHs CKIA008UX eKOIHHOBAYItHOI noaimukuy ma ix
83AEMO36'513KY; Gi3yanvhe 8i000padicenHs cmanoi exo-innogayitinoi cucmemu ¢ €C; cumyayitinuil
ananiz 01 eusHavenHs npoodnem ewepeemuunoi cucmemu. CucmemHo-cCmpyKmypHuti ananiz — O
PO3POOKU  KOHYENnmMyanbHoi MoOeli eKOIHHOBAYIUHOI NOMIMuKU, CMpPYKMYypHO-I02IYHOI  cxemu
GDOpMYBaHHA OCHOBHUX eleMeHMi6 eKOIHHOGAYIUHOI NOMMuKY ;| KOMIJIEKCHUL eMRIpUYHUll ma
NPUKIAOHUL aHANE3 - O GU3HAYEHHS GUKIUKIB, HANPAMKIE 3eleHoi mpancgopmayii ma po3eumky
eKOIHHOBAYII.

Knrouoei cnosa: 3mina kiimamy, ekoinHo8ayii, eHepeemuyna Oe3nexa, 3ejleHa eKOHOMIKA, Cmaid
E€KOHOMIKA, eKOHOMIYHI PUSUKU.

JEL Classification: O31, 038, 019, O14

Absztrakt. A cikk az okoinnovaciok fejlesztésének fontossagaval foglalkozik a z6ld gazdasagra
valo atallasban. Meghatarozasra keriilt a z6ld gazdasag és az 6koinnovaciok fontossaga a jovobeli
fejlodés szempontjabol. Bizonyitasra keriilt a technologia és a fenntarthato fejlédés kapcsolata.
Bemutatasra keriilt az okoinnovdciok és 6koinnovatorok osztalyozasa. Meghataroztuk a fo éghajlati
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kockazatokat és az ezekbdl szarmazo gazdasagi veszteségeket Europaban. Meghataroztuk az EU-ban a
vallalkozasok altal alkalmazott fenntarthato fejlodés intézkedeseit. A zold innovaciok fejlesztésének
lehetoségeként a vallalkozdsok innovdcios tevékenységének dallapotat vettiik alapul. Az okoinnovaciok
fejlesztésének oOsztonzéséhez mikro- és makroszintii lépések meghatarozasat végeztiik el, valamint az
okoinnovacios rendszer jobb miikodéséhez agy sémat dolgoztunk ki. A cikk célja, hogy meghatarozza a
globdlis  klimavaltozas gazdasagi kockazatait, valamint azok semlegesitését, mérséklését az
okoinnovaciok segitségével. Bizonyitott az oOkoinnovaciok pozitiv szinergikus hatdsa a gazdasagi
mutatokra, az életszinvonalra és a fenntarthato fejlodésre. A cikk tudomdanyos és elemzo cikkeket,
tudosok és globalis gazdasagi szervezetek kutatasait hasznalja fel: a Vilagbankét, az IMF-ét, az ENSZ-
ét stb. valamint egyes szervezetek és az Europai Bizottsag anyagait. A f6b felhasznalt kutatdasi modszerek
kozott a tudomanyos absztrakcio, a logikai dltalanositas volt a zold innovdciok sziikségességének
meghatdrozasara a fejlodés jelenlegi szakaszaban; az okoinnovdcios politika Osszetevdinek és azok
osszefiiggéseinek meghatarozasanak analitikus modszere; egy fenntarthato okoinnovdcios rendszer
vizualis megjelenitése az EU-ban; helyzetelemzés az energiarendszeri problémdk azonositasara.
Rendszer-strukturalis elemzés - az 6koinnovacios politika koncepcionalis modelljének, az okoinnovdacios
politika f6 elemeinek kialakitasanak strukturalis-logikai sémdjahoz, komplex empirikus és alkalmazott
elemzés modszere - a kihivasok, a zold atalakulas és az okoinnovaciok fejlesztésének iranyainak
azonositasara.

Kulcsszavak: 3mina kiimamy, exoinHO8ayii, enepeemuuna Oe3nexa, 3e1eHa eKOHOMIKA, Cmand
E€KOHOMIKA, eKOHOMIYHI PUSUKU.

Abstract. The article is devoted to the importance of the development of eco-innovations in the
transformation to a green economy. The importance of the green economy and eco-innovations for
future development is determined. The relationship between technology and sustainable development is
proven. The classification of eco-innovations and eco-innovators is presented. The main climate risks
and economic losses from them in Europe have been identified. Sustainability actions taken by
enterprises in the EU are defined. Defined the state of innovation activity of enterprises as a basis for
the development of green innovation. Proposed ways to stimulate the development of eco-innovations,
with the definition of the main actions at the micro and macro levels and a proposed scheme of eco-
innovation system. The purpose of the article is determining the economic risks of global climate change
and their neutralization and mitigation through the use of eco-innovations. Justification of the positive
synergistic effect of eco-innovations on economic indicators, the standard of living and sustainable
development is provided. The article used research and analytical articles, studies of scientists and
world economic organizations: the World Bank Group, IMF, UN and others. Materials of specific
organizations and the European Commission were used. The main research methods were scientific
abstraction, logical generalization when determining the need for green innovations at the current stage
of development; analytical method for determining the components of the policy of eco-innovation and
their interrelationships; a visual reflection of the sustainable eco-innovation system in the EU;
situational analysis to identify problems of energy system. System-structural analysis - for the
development of a conceptual model of eco-innovation policy, a structural-logical scheme of the
formation of the main elements of the eco-innovation policy, complex empirical and applied analysis -
to determine challenges, directions for green transformation and development of eco-innovations

Keywords: climate change, eco-innovations, energy security, green economy, sustainable
economy, economic risks.

Problem description. Social balance is very shaky and unstable globally and
should always be maintained by the joint efforts of both countries and international
organisations. Wars and geopolitical conflicts always have long-term negative
consequences for humanity, which are difficult to predict and can lead to the collapse of
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civilisation if more countries are involved in conflicts, or nuclear weapons are used. In
the 21st century, in addition to geopolitical and military conflicts, the real threat already
posed by humanity is climate change and biodiversity loss. The point of no return in
change with nature has already been passed. Humans must now not conquer and change
the natural environment but try to live in harmony with nature and ensure life in a
sustainable environment.

The development of new technologies raises the question of the relationship
between technology and sustainable development. The future of humanity directly
depends on the actions taken by governments and international organisations to preserve
and restore the environment. We need to take care of future generations, providing them
with at least the same conditions and natural resources that we have now. The era of an
economy based on continuous and growing consumption has come to an end. It is
necessary to radically change both economic systems and the worldview of humanity
[9].

Humanity has always needed energy resources to sustain life. Since the beginning
of the industrial revolution, energy consumption has increased annually worldwide.
Digitalization and the creation of cryptocurrencies have further increased the demand
for energy in all countries. Consequently, the provision of clean and affordable energy
for further development is an urgent issue. It is through new technologies and
innovations that we can rectify past mistakes and achieve the UN Millennium
Development Goals. Nature provides inexhaustible sources of energy, such as solar,
wind, and water, which must be harnessed.

Analysis of the latest research and publications. Now is the time to revise the
scientific works of V.I Vernadsky, whose worldview and thoughts were much ahead of
the time in which he lived. His doctrine of the "noosphere" is an understanding of the
need for a synthesis of "nature, life and man", the subordination of science to the global
values of human development. V.I. Vernadsky stressed that the noosphere era would
begin with the beginning of human responsibility for the planet’s future by creating a
Harmonia unified "man-technology-nature". Good attitude to the Earth, its resources,
prevention of conflicts and wars, thinking not only in the national aspect but also in the
planetary. Thus, the passage of time and scientific progress leads to a modern revision
of human values [8]. Respondents to the Global Risk Report assess "insufficient
effectiveness of climate action" as a primary medium- and long-term threat with
potentially severe consequences in the next decade. Climate change is already being felt
as an increase in the frequency of abnormal weather conditions. The most significant
long-term risks are «Climate action failure» and «Extreme weather»; these risks may
soon become critical and affect all areas of human activity. Different countries perceive
global challenges differently, such as Climate action failure in the United States, ranking
second among short-term risks. In contrast, China ranks 23rd, while these two countries
are the world's largest emitters of CO2.

The risks to the business from global warming are being felt more and more with
time. Respondents' fears are not unfounded, as the frequency and severity of weather
events are growing. In 2021, the global damage from the insurance catastrophe exceeded
$ 100 billion - the fourth most significant year in the history of observations [2].
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Therefore, both businesses and financial companies need to become more resilient to
climate change. Only 15.8% of World Economic Forum respondents are positive or
optimistic about the future. The risks of climate change are at the top of the Allianz Risk
Barometer, and the risks of natural disasters are among the top three. Economic losses
from extreme weather and climate in Europe have reached about half a trillion euros
over the last 40 years. Huge losses from weather conditions in Germany, France, Italy
and Spain. Extreme weather events such as storms, heat waves and floods have killed
between 85,000 and 145,000 people in Europe [2].

Formulate the purpose of the article. The purpose of the article is determining
the economic risks of global climate change and their neutralization and mitigation
through the use of eco-innovations. Justification of the positive synergistic effect of eco-
innovations on economic indicators, the standard of living and sustainable development
1s provided.

Presentation of the research results. The United Nations Climate Change
Conference of 2021 adopted the Glasgow Climate Pact and identified the need to renew
and strengthen national contributions (NDCs) and increase efforts to finance climate
adaptation. Despite the numerous steps of both governments and international
organisations, achieving the 1.5 ° C target remains unlikely, especially given the global
geopolitical crisis [10]. Businesses that do not use ESG may face high reputational
contributions, lose consumer confidence, and face government barriers and lawsuits.
Total capital expenditures on transformation may reach 8.8% of GDP in 2026-30.

Achieving net-zero emissions by 2050 will lead to a fundamental transformation
of the entire global economy. It will be necessary to change economic, social systems,
public administration and institutions that may face economic and political challenges.
This transition is most smoothly possible only by introducing green innovations and
well-formed government support. In order to develop policies and institutional
mechanisms for the development of eco-innovations, it is necessary to classify them in
detail. Since different types of innovations require different support and approaches to
implementation and dissemination (table 1).

Table 1.
Classification of eco-innovations and eco-innovators*
aspects classification
Eco- Level of impact Macro; meso; micro
innovations | By the Taxonomy Regulation Climate change mitigation; Climate change adaptation;
in EU The sustainable use and protection of water and marine

resources; The transition to a circular economy;
Pollution prevention and control; The protection and
restoration of biodiversity and ecosystems

Design Environmental impacts from the input side; Business
model and firm processes/effectiveness; Savings/eco-
efficiency; Environmental impact from the output side;
Reduction of toxicity of the product or service;

By environmental technologies | End-of-pipe technologies (additive/curative; Cleaner
production technologies (integrated/preventive)
Classes of eco-innovation Material flow  eco-innovation; Product eco-
innovation; Process eco-innovation; Organizational

105



Acta Academiae Beregsasiensis. Economics

Bunyck 6. (2024)

6. szam (2024)

Volume 6. (2024)

aspects

classification

eco-innovation; Marketing eco-innovation; Social
eco-innovation; Infrastructure/System eco-innovation

characteristics and
environmental impacts

technical (product, process); non-technical
(marketing, organizational, institutional, system)

Operational typology of eco-
innovation

Add-on eco-innovations; Integrated eco-innovations;
Alternative product eco-innovations; Macro-
organizational eco-innovations; General purpose eco-
innovations

governance Scientific-academic cooperation; cooperation with
universities and research centers; cooperation with
competitors and industrial organizations; cooperation
with clients, NGOs, regulators, suppliers

Users Internal, external, intermediaries

Product-Service

Radical deviation from current business bases;
relations with suppliers; incremental advances within
existing business models; new products/services

novelty

New to the firm; New to the market

Type of change

Component addition; Sub-system change; System
change

generic dichotomy

“radical” , “incremental”

Eco-
innovators

Size of enterprises eco-
innovators

large , medium, small

Industry sector

Agriculture,
construction etc

mining,  energy,  manufacturing,

Focus market

Business-to-business
Business-to-consumer

Age of firms

New, old

Legal form (Types and forms of
conducting activity)

sole trader (self-employment); civil law partnership;
commercial companies;
companies (limited liability company and joint-stock
company); partnerships (registered partnership;
professional partnership, limited partnership, limited
joint-stock partnership)

Novelty of the eco-innovation
in the firm

New in the developing/adopting; Not new in the
developing/adopting

Novelty of the eco-innovation
in the primary sectors of
operation of the firms

New in the primary sector of operation of the firm;
Not new in the sector of operation of the firm

Application of environmental
practices

Proactive;
reactive

In relation to the application
of environmental practices

Strategic eco-innovators; Strategic  eco-adopters;
Passive eco-innovators; Non eco-innovators

Source process leading to the
eco-innovation

Internal development;

Development with external cooperation; External
sources and internal adoption ; Alliances with other
firms and joint development; Internal development as
the result of continuous improvement processes

*Source: [5].
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It is expedient for the company to create a portfolio of flexible business strategies
with the integration of "green solutions" into the functioning processes, to pay more
attention to research, development and implementation of green innovations, and staff
training. Businesses that are now starting to operate based on ESG and green innovation
can take the lead in the future and be more resilient. Most global companies have already
realised the need for transformation to new economic realities. For example, the United
States spends 2.8 per cent of its GDP on R&D and holds approximately 11,000 patents
in technologies such as renewable energy production and low emissions. In South
Korea, 4.8% of GDP is spent on research and development, and there are 6,600 patents
in similar fields.

The transition to a green economy should be based on innovation, using proven
and safe green innovations and government support minimising risks through a well-
established institutional structure. The 1.5 © C target is so fundamental that societies
must be prepared to accept the negative consequences of the policies pursued by
governments today to avoid the worst results in the future [10].

Thus, the world is facing the need to transition to a green economy and sustainable
development. The era of cheap fossil energy is also coming to an end, so it is necessary
to look for ways to develop alternative energy, reduce its cost and introduce eco-
innovations to reduce the impact of human activities on nature. As energy consumption
grows, the need for innovation in energy conservation increases. The main areas of
innovation that: reduction of climate risks; energy saving; sustainable transport
infrastructure; development of a circular economy.

It is also necessary to change the systems in the management of enterprises, which
will be aimed at the strategic vision and implementation of sustainable development and
green transformation.

Companies are increasingly adapting their development strategies and
technologies to climate neutrality. Changing technological processes to increase energy
efficiency and the development and use of renewable energy sources will ensure the
sustainability of enterprises. Some industries may face significant challenges in the
transition to climate neutrality, as they require technological changes based on
innovation (such as energy, cement, chemical).

The world's energy supply is still heavily dependent on coal, oil and gas, so we
need to start with energy infrastructure. Many countries have begun to develop carbon
capture and storage or sequestration (CCI) technologies. For example, Germany has
declared climate neutrality by 2045. The year 2021 was full of climate events, extended
national defined contribution plans (NDCs), and green agreements. At the end of
October 2021, 114 countries and the EU submitted their new NDCs, covering almost
61% of global emissions [3].Virtually all countries worldwide are committed to
achieving zero carbon emissions by the middle of the century.

The development of the green economy should be carried out in three dimensions:
green innovations and sustainable and inclusive development. What determines the
development of the main factors:

- investments in human capital,

- preservation of nature and increase of social capital;
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- implementation of macroeconomic and structural policy;

- development of institutions for innovative activity and economic transformation;

- capital mobilisation and attraction of private investments to finance eco-
inovations.

The proposed scheme of the eco-innovation system is shown in Figure 1. The main
elements of the system and the interconnections between them are given below. The
main task of the state is the formation of a single interconnected innovative environment
and the construction of effective institutional structures and mechanisms that will
function stably and are aimed at sustainable development, ensuring the implementation
of strategic goals and tactical tasks of innovative development. Innovative technologies
should be used throughout the life cycle of projects.

They are essential for new and existing assets and to increase enterprises'
productivity and safety. Still, it will be necessary to carry out significant institutional
reforms, mobilise domestic resources, develop private sector innovation initiatives and
attract the investments required to transition to a more sustainable and inclusive
development based on green innovation. Since the resource requirements for the
transformation are enormous, additional involvement of the public and private sectors
and the international community and their close interaction is necessary. In addition,
changing the education system is critical since the transformation of education in
accordance with new requirements can significantly accelerate innovation processes in
the country, ensure their continuity and increase the practical implementation of
innovations. A properly formed education system can change the consciousness of
society within one generation and provide a smooth transformation to a knowledge
economy. Also, a developed and stable social protection and insurance system and a
developed financial market are necessary to keep innovative and highly professional
people in the country. Many programs and international organizations support the
development of eco-innovation, such as the World Bank's Lighting Global program,
which works with governments to remove political and regulatory barriers to market
entry and increase access to clean energy. EU Horizon 2020, the European Commission
allocates funding through this program and through the European Structural Investment
Funds (ESIF) to encourage the implementation and commercialization of innovations in
the market [12]. The combination of eco-innovation and digital technologies can
significantly increase the efficiency of innovation implementation. The use of big data
and artificial intelligence can reduce maintenance costs and extend the life of assets, and
predictive modeling and 3D models will allow you to make informed management
decisions [13]. The state can significantly influence the development of eco-innovations
by developing a fiscal policy that will stimulate innovative activities at enterprises. This
includes setting taxes and adjusting spending priorities, such as green taxes and
subsidies, and green procurement. Also, when conducting public procurement, in
addition to the ESG assessment of the project, it is necessary to take into account not
only the initial construction phase of the contract, but the entire duration of the project,
including disposal, and make decisions based on such calculations [14].
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The profit and social significance of the project, especially if they are considered
in the short-term perspective, are no longer the main criteria for selecting projects, it is
advisable to take into account the environmental friendliness of the project, its impact
on future generations [1].

A technical working group with stakeholders could be created to develop voluntary
technical recommendations on how to apply the concept of climate resilience in
enterprises. It is also necessary to provide technical assistance to enterprises regarding
the introduction of ISO standards [11]. The transformation of the energy sector is
important for economy.

Energy use accounts for 73 percent of global greenhouse gas emissions, with coal
burning accounting for one-third and fossil fuel-based electricity generation using
significant amounts of water.

Energy efficiency is one of the largest untapped sources of energy, and increasing
it is a critical element of the energy transition.

This is often the cleanest and cheapest way to expand energy services. It is
especially important to carry out projects in the energy efficiency of buildings, since
buildings are the largest consumers of energy, so increasing their efficiency can have a
great impact on achieving climate goals [6].

Investing in efficiency reduces the need for investment in energy supply, the fiscal
costs of subsidies and costs [15]. It is also necessary to invest in energy storage and
accumulation systems.

The development of eco-innovations requires the following strategic and tactical
measures wich summarizing in Table 2.

Therefore, the main strengths in developing eco-innovations are digitization,
intellectual assets and the use of information technologies.

The transformation to a green economy should begin with:

- Energy complex of the country;

- Development of green and sustainable cities with the increased energy efficiency
of buildings;

- Eco-innovations in the transport sector, as transport systems account for 16
percent of global greenhouse gas emissions.

These tasks require a developed digital infrastructure (cloud technologies, ultra-
fast networks) and artificial intelligence solutions [4].
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Conclusions and options for further research. The transformation to a green
economy necessitates the accelerated adoption of energy efficiency technologies
alongside the expansion of renewable energy sources, all while enhancing energy
efficiency. This approach demands systemic innovations across all economic sectors,
with the potential for synergistic effects through their concurrent application.
Furthermore, the advancement of information technologies, business models, financial
instruments, and infrastructure is crucial. Effective policies and measures are essential,
including strategic programs to foster innovative activities, tax incentives, pricing
mechanisms, and enhanced digitalization [7].

Notably, the development of eco-innovations plays a vital role in the economic
progression of Ukraine, acting as a catalyst in the shift towards a knowledge-based
economy. Eco-innovations not only address economic and climate challenges but also
fortify connections, creating an integrated space among people, nations, economies, and
the environment. Recognizing the imperative for green, resilient infrastructure,
countries and corporations are pivoting towards innovations that promise substantial
development leaps, job creation, and increased shock resilience."

In summary, the strategic integration of eco-innovations and green technologies
is pivotal for ushering in a sustainable and resilient economic future. This integrative
approach promises to address critical environmental challenges while spurring
economic growth and enhancing societal resilience. As such, it is imperative for
policymakers and industry leaders to prioritize and implement comprehensive strategies
that leverage these innovations to achieve long-term sustainability goals.
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