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Abstract:

In the conditions of the transition to higher technological systems in the conditions of the implementation of the
Sustainable Development Goals, the companies of the world face the question of effective management of green
innovative development in their economic activities. The goal of the research is the formation of effective organ-
izational and economic support for green innovations of companies of countries with different levels of techno-
logical development of production. This research contains: to describe the known positions of scientific schools
regarding the managerial aspects of green innovations of companies of the world; to form the economic support
of this administration, by developing an assessment of the potential of green innovations of companies of the
world (the data of the Global Innovation Index Report were taken as a source of empirical data), to form criterion
values of the potential of green innovations of companies of the countries for the purpose of their clustering. The
research methods used include: system method; bibliometric analysis; method of assessing competitiveness; cri-
terion method; method of generalization. The objects of evaluation include companies from five countries of
Central and Eastern Europe. The main results of the study include: development of management theory; forming
an assessment of the green innovation potential of companies from countries of the world with different levels
of technological development of production (the data of the Global Innovation Index Report were taken as a
source of empirical data); formation of criterion support for the results of evaluation of the green innovation
potential of the countries' companies. The conclusions of the study should include establishing the actualization
of managing green innovations by companies of the world by involving the results of the assessment of the green
innovation potential of companies of the world to the formation of the criterion values of this assessment in order
to make effective management decisions on the part of all interested stakeholders. For further scientific research,
to focus on the formation of effective communication links between different groups of stakeholders, the basis
of this scientific direction is the criteria developed by the authors to ensure the level of green innovation potential
of companies of countries in order to make effective decisions on the part of stakeholders (state bodies, investors,
manufacturers, suppliers, clients, financial institutions) regarding organizational, social, economic support of
green innovations of companies of countries with different levels of technological development of production.
This study can be useful for the governments of countries in the development of international and national pro-
grams for the innovative development of the economy in terms of the implementation of the Sustainable Devel-
opment Goals; to company managers when forming strategic and tactical plans for green innovative business
development; to students and scientists in the implementation of scientific and educational programs.
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INTRODUCTION

The introduction of ecologically oriented goods and ser-
vices, which have high added value and manufacturability,
by the companies of the world is becoming more and
more actualized. It should be noted that green (ecological)
innovations [1] are focused on reducing the use of raw re-
sources, introducing renewable materials, reducing the
level of waste and their recycling in order to increase the
economic life of goods or services and innovations that
meet the of Sustainable Development Goals. At the level
of implementation of European initiatives, there is the
EU4Environment program [1], the purpose of which is fi-
nancial support for the formation and promotion of green
innovation strategies of representatives of small and me-
dium-sized businesses in countries. These strategies are
also aimed at assessing the potential of business entities
to implement environmental innovations at all stages of
the added value chain of environmentally friendly goods
and services.

When studying the issues of green innovation manage-
ment measures of companies of countries of the world
with different technological development of production,
one should pay attention to the research of the index of
innovation of the countries of the world, which was
formed by scientists Dutta S., Lanvin B., Rivera Leén L. and
Wunsch-Vincent S. [2]. This index shows the level of inno-
vation in the work of the countries of the world, but does
not reflect the level of green innovations in the economic
work of the companies of the world. Therefore, the focus
of the study is aimed at the development of an effective
organizational and economic toolkit of green innovations
of the companies of the countries of the world, which is
aimed at making effective management decisions for all
interested stakeholders and makes it possible to assess
the level of innovative implementation of environmen-
tally oriented goods and services by companies of coun-
tries with different levels of technological development of
production.

The main goal of the research is the formation of effective
organizational and economic support for green innova-
tions of companies in countries with different levels of
technological development of production. The scientific
hypothesis of the scientific research - in the conditions of
different technological development of the production of
the companies of the world, there is a need for effective
management of ecologically oriented innovative develop-
ment in order to increase their market positions, compet-
itiveness and economic efficiency due to the promotion of
their green innovations.

LITERATURE REVIEW

Investigating the problems and prospects of managing the
innovative development of companies in countries with
different levels of technological development, it is neces-
sary to note different scientific views on the solution of
this scientific problem. The scientific direction of search-
ing for publications is social sciences, and the field of
knowledge taken into account in the scientific direction is
social and behavioral sciences.

The scientist Sineviciene L. et al. [3] studied the economic
costs in the economic and innovative work of companies
in countries with a transition economy and the third tech-
nological system of production, which is important in the
construction of effective monitoring of green innovations.
Scientist Dimitrova V. et al. [4] investigated the personnel
aspects of the implementation of green innovations at
machine-building companies of a country with a transition
economy, which produced ecologically oriented products
for hydroelectric power plants, which makes it possible to
understand the personnel aspects in the management of
green innovations. Scientist Wang J. et al. [5] studied the
logistical and innovative development of agricultural com-
panies that produced ecologically oriented products of
countries with developed, transition and developing
economies, which corresponds to the third, fourth and
fifth technological order and makes it possible to empha-
size the importance of a higher level of technological or-
der in increasing manufacturability and innovativeness of
the agrarian complex. Scientist HiuRermann J.J. [6] inves-
tigated responsible innovations in the field of production
and sale of hydrogen to vehicle owners in Germany, which
makes it possible to expand the area of influence of green
innovations on their responsible use. Scientist Wang H. et
al. [7] in his work investigated the effectiveness of green
innovations in the work of Chinese companies, this makes
it possible to economically substantiate the need for the
introduction of green innovations in the work of compa-
nies in the world. Scientist Winarsih Fuad K. et al. [8] con-
sidered the influence of green innovations in the produc-
tion of products on the financial effects of companies’
work, which increases the economic significance of the in-
troduction of green innovations for various groups of
stakeholders, primarily investors, banking institutions.
Scientist Zambanini M.E. et al. [9] noted the relationship
between the implementation of the Sustainable Develop-
ment Goals and the production of food packaging, this is
important when establishing the environmental sustaina-
bility of innovations in the production process of compa-
nies.

Scientist Rufo M. [10] considered environmental norms in
the production of chemical goods as a component of en-
couraging innovations in the field of careful consumption
of these goods, which makes it possible to form a cus-
tomer orientation towards environmentally-oriented
goods and ecological production. Scientist Akyazi T. et al.
[11] noted the importance of innovative competences in
the formation of synergy between the environmental
norms of production and its energy efficiency in the work
of manufacturing companies of the European Union. The
importance of technological innovations in the production
of environmentally friendly goods and services by compa-
nies of countries is also indisputable in the implementa-
tion of the Sustainable Development Goals, scientist Ah-
mad M. et al. [12] considered the combination of techno-
logical innovations, fiscal policy, openness of the economy
to environmental sustainability in the work of companies.
Researcher Sivakumar A. et al. [13] determined the im-
portance of implementing innovation monitoring in
health care institutions, which characterizes the
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assessment of the implementation of the Sustainable De-
velopment Goals in the health care sector. Researcher Xu
X. et al. [14] noted the need to consider green finance in
the innovative activities of air carrier companies in China,
which notes the high investment attractiveness of green
innovation projects at the national and international lev-
els. It should be noted that the implementation of the pro-
cesses of decarbonization of production and transport by
companies is relevant in the implementation of the Sus-
tainable Development Goals, the scientist A. Raihan [15]
studied the contribution of economic development, re-
newable energy sources, technical progress and forestry
by Uruguayan companies with the aim of becoming a car-
bon-neutral country by 2030 year. Scientist Coccia M. [16]
noted the importance of the influence of technological
systems on the innovative work of companies in countries
that produce environmentally-oriented goods, which
makes it possible to increase the popularization of green
innovations in countries with higher technological sys-
tems. Scientist Li D. et al. [17] examined the scientific in-
tensity of innovations in energy sector companies of coun-
tries with developed economies, this makes it possible to
note the importance of scientific works in the implemen-
tation of innovations in energy sector companies for the
purpose of implementing directions of alternative energy
as a component of the implementation of the Sustainable
Development Goals. Scientist Udeagha M.C. et al. [18] in-
vestigated the role of financial decentralization in the pro-
cesses of decarbonization of South African manufacturing
companies, which makes it possible to establish new in-
novative approaches to the financial management of
green technologies in countries with a high level of tech-
nological development of production. Important in estab-
lishing a high level of technological development of pro-
duction and its compliance with environmentally-ori-
ented directions of innovative work of the company is also
the study of the role of artificial intelligence in the imple-
mentation of secondary waste processing, these aspects
were considered by the scientist Gumersindo F. et al. [19]
in his scientific work.

The processes of globalization by the G7 countries in the
context of the implementation of green innovations are a
modern direction of movement towards the implementa-
tion of the Sustainable Development Goals, these pro-
cesses were studied in work [20] by Akram R. et al. Scien-
tist Zhang P. et al. [21], considered the impact of techno-
logical innovations on renewable energy in the countries
of East Asia, which makes it possible to determine the ac-
tualization of green innovations in the work of energy
generating companies. Scientist Jie G. et al. [22] investi-
gated the effects of environmental regulation by country
governments and business representatives when imple-
menting environmental innovations by companies, which
expands the understanding of the need for green innova-
tions at the state and corporate levels in countries with
different levels of technological development of produc-
tion. Scientist Han D. et al. [23] investigated the elements
of the circular economy in the implementation of innova-
tive startups by companies of countries with developed

and developing economies, which makes it possible to
consider innovative approaches of green recycling in com-
pany projects. Scientist Shahzad M. et al. [24] proved the
interaction of knowledge management and corporate
green innovations in the economic activity of companies,
this allows to focus attention on the management of in-
formation support for the implementation of green inno-
vation projects by companies of countries of the world
with different levels of technological development of pro-
duction.

It is also necessary to emphasize the importance of man-
agement mechanisms that help promote green innova-
tions, and this is primarily a system of supply and distribu-
tion of material, human, and financial resources, which
are necessary for the implementation of green innova-
tions. This issue was investigated by scientist Jing L. [25]
et al. In his scientific work. Researcher Wang J.Z. et al. [26]
established the dependence of the increase in prices for
conventional carbon products on the intensification of the
implementation of green investments in countries with a
low level of technological development of production and
the third technological order, this makes it possible to un-
derstand the importance of intensification of the imple-
mentation of green innovations as an element of replac-
ing traditional types of fuel and energy in work compa-
nies. The design and management of solutions at the ini-
tial stages of the implementation of green innovations by
companies is a component of the effective management
of the entire life cycle of green innovations, these aspects
were studied by the scientist Pizzol L. et al. [27] in his sci-
entific work. Scientist Chen W. et al. [28] studied energy
transitions from low to high levels of technological devel-
opment of production during the implementation of tech-
nological innovations of companies, including in the envi-
ronmental sphere, this makes it possible to understand
the nature of green innovations of companies when
changing technological structures.

Research and development of theoretical provisions of
green innovation of companies of countries is the basis for
understanding the theory of management and innova-
tion, scientist Chaparro-Banegas N. et al. [29] studied ci-
tations and formed clusters of works by scientists from
the USA, China, Germany, and Canada regarding the cov-
erage of green innovations in scientific literature. Scientist
Mahjoub L.B. [30] investigated the role of the influence of
green innovations on the implementation of the Sustain-
able Development Goals in the context of the movement
of foreign labor migrants in companies of Saudi Arabian,
this allows us to understand the relationship between la-
bor migration processes and the implementation of green
innovations by companies in the Middle East. Research on
the implementation of green innovations in companies
producing solar panels in India was conducted by the sci-
entist Batool K. et al. [31] in his scientific study highlight-
ing the main modern trends of green innovations in coun-
tries with transition economies.

The main assumptions of the bibliometric analysis of
green innovations of the companies of the countries is to
study a large array of input data that relate to scientific
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publications on the researched topic in order to improve
the quality of the literature review of this scientific re-
search and taking into account geography, citations, au-
thorship of publications on this topic. When using biblio-
metric analysis using VOSviewer 1.6.19 software, it was
processing databases of the dimensions.ai platform [32]
(2500 scientific publications). Among the main criteria for
selecting input data for literary sources of the dimen-
sions.ai and lens.org platforms is the possibility of re-
searching scientific publications that are indexed by vari-
ous databases, not only the main Scopus and Web of Sci-
ence.

When processing keywords (green innovations, compa-
nies, countries, management, technological development
of production), the following results were established (see
Fig. 1).
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Fig. 1 Bibliometric analysis of scientific schools of countries

of the world that research green innovations of companies
of countries

Source: constructed by authors via VOSviewer for the scientific
schools of countries of the world that research green innovations
of companies (Input data: 2500 documents, 2012-2022, Dimen-
sions.ai Database, refined).

China, the United States, Great Britain, Australia, Spain,
India, Pakistan, and Malaysia are among the leading coun-
tries of scientific schools that research green innovations
of the world's countries. This proves the high importance

of implementing green innovation projects in the world.
If we highlight the highest number of citations of scientific
works that contain research on green innovations of com-
panies of countries, the following results were established
during the bibliometric analysis (see Fig. 2).
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Fig. 2 Bibliometric analysis of citations of scientific works that
contain studies of green innovations of companies of countries
Source: constructed by authors via VOSviewer for citations of sci-
entific works that contain studies of green innovations of com-
panies of countries (Input data: 2500 documents, 1981-2023, Di-
mensions.ai Database, refined).

The founders of the direction of green trends in the inno-
vative activity of companies are representatives of the
American scientific school (Porter M. —an American econ-
omist, representative of the Harvard Business School), ac-
cording to the results of processing citations of 2,500 sci-
entific papers. At the same time, it should be noted that
the first studies in this issue of competitiveness and the
introduction of innovations of ecologically oriented goods
were already defined at the end of the 20th century and
became popular at the current stage of the development
of science.

When using bibliometric analysis, one should add a study
of the actualization of keywords with which green innova-
tions of the world's companies are associated (see Fig. 3).
This analysis included the processing of 3659 scientific
publications from the database of the lens.org platform
[33] and the use of VOSviewer 1.6.19 software.
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A total of six clusters were identified based on the key
words climate change, economic growth, renewable en-
ergy, technological innovation, sustainable development,
environmental regulation, which are closely related to
each other. It should be noted that green technological in-
novations belong to the core cluster of environmental
regulation and are also associated with such key words as:
environmental quality. The keyword green innovation is
part of the sustainable development cluster and is related
to the following keywords: green finance, environmental
degradation, renewable energy, financial development
and environmental characteristics. This makes it possible
to understand the current directions of the development
of green innovations and processes are involved in the in-
novative development of companies.

It will conduct a bibliometric analysis of the authors who
researched the concept of green innovation. In the course
of the conducted analysis, it was established that in mod-
ern scientific activity there are various scientific schools of
the European Union, Asian countries and other countries
that investigate the processes of green innovative activity
of companies. This is evidenced by the citation level of the
authors' scientific works devoted to green innovations
(see Fig. 4).

Fig. 3 Bibliometric analysis of keywords associated with green
innovations of companies of countries

Source: constructed by authors via VOSviewer for the keyword
green innovations (Input data: 3659 documents, 2012-2022,
Lens.org Database, refined).
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Fig. 4 Bibliometric analysis of the authors of the study of green innovations of companies of countries

Source: constructed by authors via VOSviewer for the authors of the study of green innovations (Input data: 3435 documents of Socials

Science, 2012-2023, Scopus Database, refined).
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On the basis of the analyzed scientific works, it is neces-
sary to identify the main problematic aspects, namely: the
majority of scientific studies have insufficient justification
of the issues of managing green innovations of companies
of countries in conditions of different technological devel-
opment of production. After all, the companies of the
countries of the world have different technological capa-
bilities due to different types of development of economic
systems (from developing types, transitional types to de-
veloped types). Therefore, it is necessary to pay attention
to the specified scientific hypothesis of this scientific re-
search and scientifically substantiate it.

The gap in the scientific research of the analyzed literary
sources consists in the insufficient development of meth-
odological approaches to the assessment of the level of
green innovations of companies around the world with
different levels of technological development of produc-
tion. Therefore, there is a need to propose a methodical
approach to assessing the level of green innovations of
companies in countries with different levels of technolog-
ical development of production.

In the study of the literature, it should also be noted the
main Sustainable Development Goals, which characterize
the implementation of green innovations in the activities
of companies in countries, which should include: SDG9 —
Industry, innovation and infrastructure, SDG12 — Respon-
sible consumption and production, SDG17 — Partnerships
for the goals [34].

METODOLOGY OF RESEARCH

The research methodology includes the following stages
of scientific research.

The first stage of the research includes the establishment
of indicators for assessing the level of green innovation
potential of companies in countries based on the input
data of the Global Innovation Index Report (Gll) [2]. These
indicators were clustered according to the criteria for the
implementation of the Sustainable Development Goals by
companies of countries that produce environmentally
friendly products and services (9. Industry, innovation and
infrastructure; 12. Responsible consumption and produc-
tion; 17. Partnerships for the goals). When choosing these
Sustainable Development Goals, the production, eco-in-
novation, and marketing components of companies in
countries that fulfill these Sustainable Development Goals
and meet the criteria of environmental orientation and re-
sponsible consumption were taken into account.

The second stage of the research includes the matrix of
determining the places (ranks) of indicators of green inno-
vations of companies of the countries, where the place
(rank) of each indicator (Rj) is identified. It should be
noted that the weight of each indicator (Vagai) was deter-
mined using the Analysis of Hierarchies method by T. Saati
[35].

The third stage of the study forms a weighted assessment
[36] of clusters of indicators of green innovation of com-
panies in countries depending on the Sustainable Devel-
opment Goals.

Rang;; = X(R;j ' Vaga), (1)

where:
Rang;; — weighted estimate of the i-th indicator of green
innovations of the companies of the j-th country;
R;j — the rank of the i-th indicators of green innovations
of the companies of j-th country; Vaga; — the weight of
the i-th indicator of green innovation of the companies of
the j-th country.
The fourth stage of the research determines the compa-
nies of the leading countries (L) and the companies of the
outsider countries (A) of green innovation based on the
formed weighted assessment of the green innovations of
the companies of the countries of the world.
The fifth stage of the research is determined by the dis-
tance range of the companies of the leader country from
the companies of the outsider country of green innova-
tions according to the formula [36]:

D, = Rang, — Rang, (2)
where:
D,, — the distance range of the companies of the leader
country from the companies of the outsider country of
green innovations;
Rang, — a weighted assessment of the companies of the
outsider country of the green innovation;
Rang; —a weighted assessment of the companies of the
country-leader of green innovations.
The sixth stage of the study contains the determination of
the competitiveness of the country's companies that im-

plement green innovations according to the formula [36]:
(Rang—Rang;)

KSOP; = —=—== (3)

where:

KSOP; — competitiveness of companies of the i-th country
that implement green innovations; Rang; — weighted as-
sessment of companies of the i-th country implementing
green innovations.

The seventh stage of the study establishes the level of en-
vironmental sustainability, which affects the implementa-
tion of green innovations by the companies of the coun-
tries, according to the formula:

LEi — RC;

R Cmax’

(4)

where:

LE; — the level of environmental sustainability of compa-
nies of the i-th country that implement green innovations;
RC; —the current value of environmental sustainability of
companies of i-th countries that implement green innova-
tions;

RCppax — the maximum value of the indicator of environ-
mental sustainability of the companies of the leading
countries in the world that implement green innovations
(according to the Global Innovation Index Report [2]).
The eighth stage of the study includes an assessment of
the level of green innovation potential of the countries'
companies according to the formula:

PGI; = KSOP; - LE;, (5)
where:

PGI; — the level of green innovation potential of compa-
nies of the i-th country.
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The ninth stage of the research includes the definition of
a multi-rank criterion range of levels of the green innova-
tion potential of the countries' companies, using the

Sturges formula:
PGIimax—PGlimin
1+3.322IgN

, (1)

kPGli =

where:

kpgi; — the Sturges coefficient, which characterizes the
range of criterion values for the level of green innovation
potential of companies in the i-th country;

PGI;,  —the maximum value of the green innovation po-
tential of companies in the i-th country;

PGl;, . —the minimum value of the green innovation po-
tential of companies in the i-th country;

N — the number of countries (according to the respective
companies), assessment objects.

The objects of the research are companies from the coun-
tries of Central and Eastern Europe with different levels of
technological development of production, which imple-
ment green innovations. Thus, among the research ob-
jects are companies from Switzerland, which is a leader in
terms of technological development of production in the
EU countries according to data [2, 37] (score 64.4; 1%t rank
of GllI), companies from Lithuania and Poland — have an
average level of technological development of production
(Lithuania — score 37.4; 38" rank of Gll and Poland — score
37.5; 39% rank of Gll), Ukrainian companies have a suffi-
cient level of technological development of production
(31.0 score; 57" rank of Gll), Albanian companies have a
low level of technological development production (score
24.4; 84" rank of GlI).

After conducting the scientific research procedure, re-
search conclusions will be formed.

RESULTS OF RESEARCH

Let's move on to highlighting the results of the scientific
research, taking into account the specified methodology
of its implementation, namely to form the economic sup-
port of this administration, by developing an evaluation of
green innovations of the companies of the world.

We will determine the indicators for assessing the level of
the green innovation potential of the companies of the
countries based on the input data of the Global Innovation
Index Report [2] and Sustainable Development Goals [34]
are listed (see Table 1).

Let's move on to the implementation of the second stage
of evaluation, namely the matrix for determining the
place (rank) of indicators of green innovations, where the
place (rank) of each indicator (R;) and the weight of each
indicator (Vagai) are identified, which is determined using
the method Analysis of hierarchies T. Saati (see Table 2).

Table 1
Indicators for assessing the level of green innovation potential
of companies in countries

x
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sustainability
GDP (unit of ener,
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12. Responsible use).
Environmental

consumption 3.3.2 X3 C.U.

and production performance
ISO 14001

environmental
3.33 certificates (bn. PPPS Xa | score
GDP)

5.2 Innovation linkages Xs C.U.

University-industry

>-2:1 R&D collaboration Xe cu.
State of cluster
5.2.2 |development X7 C.U.
ovation and depth
and 5.2.3 GERD financed X score
. "7 |by abroad (% GDP) 8
infrastructure -
Joint venture/strate-
5.2.4 |gic alliance deals X9 | score
(bn PPPS$ GDP)
Patent families
5.2.5 (bn. PPPS$ GDP) X0 | score
Labor productivity
6.2.1 growth (%) X11 | score
New businesses
2.2 X
6 (th. pop. 15-64) 12| score
. Software spending
17. Partnerships |6.2.3 X13 | score
(% GDP)
for the goals -
ISO 9001 quality
6.2.4 |certificates X1a | score
(bn. PPPS GDP)
6.2.5 High-tech Xis | score

manufacturing (%)
Source: compiled by authors from the [2, 34].

When determining the expo-pair hierarchies of indicators
X1-X15 and their vector (weight), using the method Analy-
sis of hierarchies by T. Saati and the MS Office Excel soft-
ware complex, it was established that the range of the
square root of the product of the expo-pair hierarchies of
indicators Xi-X15 is [0.01 -92.95], and, accordingly, the
weight range of indicators X1-X1s [0.06-0.07] (Table 2). It
should be noted that the received indicator values have a
fairly large sample of indicators Xi-X1s, which affects the
obtaining of their geometric mean value in the range
[0.99-1.00]. Such a geometric mean value of Xi-Xis re-
duces the range of the obtained values of the weights of
indicators X1-X1s, without going beyond the framework of
model adequacy.
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Table 2

Matrix for determining the location (rank) of green innovation
indicators of companies in countries with different levels

of technological development of production and their weights
(value of the indicator, rank; weight)

x
258 -]
g8 =< x t_:u 2 ° 2 R
§ ™S 3 5| S| S| 8|5
[ =] c N < <) x 2
2 AR AL
O O ¢ (2]
£
value 54.0 | 46.9 [32.2]| 21.5 |39.6
X, value (max) 57.3 (Malta)
rank 1 2 4 5 3
weight 0.06 | 0.06 |0.07| 0.06 {0.07
value 24.8 | 12.9 (12.1| 5.40 | 16.5
X2 rank 1 3 4 5 2
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 65.9 | 55.9 |50.6| 49.6 |47.1
X3 rank 1 2 3 4 5
weight 0.07 | 0.07 |0.07| 0.07 | 0.06
value 3.60 | 8.00 [2.20| 0.60 | 4.00
X4 rank 3 1 4 5 2
weight 0.07 | 0.07 |0.07| 0.06 | 0.06
value 64.3 | 33.8 (23.0] 21.3 |21.4
Xs rank 1 2 3 5 4
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 77.6 | 53.7 |37.1]| 41.5 | 50.5
Xe rank 1 2 5 4 3
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 719 | 44.0 |45.9] 39.9 | 28.9
X7 rank 1 3 2 4 5
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 0.20 | 0.30 |0.10| 0.10 | n/a
Xs rank 2 1 3 4 5
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 0.20 | 0.00 |0.00| 0.00 | 0.00
Xg rank 1 2 3 5 4
weight 0.06 | 0.06 |0.06| 0.07 | 0.07
value 7.90 | 0.30 {0.30| 0.20 | 0.00
X10 rank 1 2 3 5 4
weight 0.06 | 0.06 |0.06| 0.07 |0.07
value 0.90 | 3.40 (2.90| 2.70 | 1.30
X11 rank 1 2 3 4 5
weight 0.07 | 0.06 |0.06| 0.07 | 0.07
value 4.60 | 3.00 |1.60| 1.70 | 1.50
X12 rank 1 2 4 3 5
weight 0.07 | 0.07 |0.07| 0.07 |0.07
value 0.70 | 0.10 |0.30| 0.60 | 0.10
X13 rank 1 4 3 2 5
weight 0.06 | 0.06 |0.07| 0.07 [ 0.07
value 12.0 | 13.0 |8.30| 3.00 | 9.40
X1a rank 2 1 4 5 3
weight 0.07 | 0.07 |0.07| 0.07 | 0.07
value 67.3 | 17.0 (34.1| 21.0 | 4.0
Xis rank 1 4 2 3 5
weight 0.07 | 0.07 |0.07| 0.07 |0.07

Source: constructed by authors, using [2] — for values, values
max; experts' evaluation — for ranks/weights of the indicators.

Note that in order to reduce the subjectivity of the model,
the ratio of agreement (RA) of this assessment was calcu-
lated between expert groups (university scientists, com-
pany employees, independent experts), which for the
evaluated companies of the countries has a range of val-
ues [0.148-0.153] (14.8-15.3%), which corresponds to its
satisfactory value of VU < [10-20%] [38]. So we have a hi-
erarchical model that is adequate.

It should be noted that with the same value of the green
innovation indicators of the companies of the countries,
the ranks were different, in order not to violate the ade-
quacy of the assessment, based on the generalized indica-
tor of the group (X1, Xs), in the group of indicators of the
Sustainable Development Goals (17. Partnerships for the
goals) at the same value of the indicators, the benchmark
for determining the ranks of the indicators was the assess-
ment of the level of technological development of coun-
tries (Score) according to the source [37].

The following stages (3-8) are related to the assessment
of the level of green innovation potential of companies in
countries of the world with different levels of technologi-
cal development of production. The results of this assess-
ment are shown in Table 3.

Table 3

Results of evaluation of green innovations of companies

of countries of the world with different levels of technological
development of production.

Parameters
Switzerland
Lithuania
Poland
Ukraine
Albania

A weighted estimate

of the indicator of green
innovations of the companies
of the country (Rang)

The distance range

of the companies of the leader
country from the companies 3.02
of the outsider country of green
innovations (Dy)
Competitiveness of companies
of the country that implement 1.00{0.70 | 0.30 |0.00|0.06
green innovations (KSOP)

The level of environmental
sustainability of companies

of the country that implement
green innovations (LE)

The level of green innovation
potential of companies of the 0.94|0.58 | 0.17 |0.00{0.04
country (PGl)
Cross-country ranking (Rangpai) 1 2 3 5| 4

1.29{2.19|3.41|4.31|4.13

0.94/0.82|0.56 {0.38/|0.69

Let's move on to the graph-analytical presentation of the
results of evaluating the level of green innovation poten-
tial of companies in countries where the leader has an ap-
proximation of 1.0 by vector (the maximum value of the
vectors is 1.0 c.u) (see Fig. 5).
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Switzerland Lithuania
KSOP
1.00
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0.60

0.
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0.60 ,

PGI LE PGI- *LE
Fig. 5 Histogram of the results of the assessment of the level
of green innovation potential of the companies of the countries

Let's move on to stage 9 of the scientific research meth-
odology, namely the determination of the multi-rank cri-
terion range of levels of green innovation potential of
countries' companies, which is necessary for the for-
mation of effective management decisions by various
stakeholders of green innovations of countries' compa-
nies (company owners, executive management of compa-
nies, government bodies, investors, public associations,
suppliers, consumers of green innovations). In the course
of the calculation, the criterion range of the level of green

innovation potential of the companies of the countries
with the step was established:
0.94-0 _ 0.94

kper, = 143322195 635 0.15 (7)

The resulting data of the multi-rank criterion range of lev-
els of green innovation potential of the countries' compa-
nies is shown in Table 4.

DISCUSSION

Regarding the substantiation of the obtained results of
the level of green innovation potential of the countries'
companies, it should be noted that there is a significant
impact on this potential of the level of competitiveness of
the country's companies implementing green innova-
tions. According to the obtained results of the evaluation
of green innovations of the companies of the countries of
the world with different levels of technological develop-
ment of production, it can be concluded that Switzerland
is the leader of the companies among the studied compa-
nies of the countries that implement green innovations,
while the outsiders are the companies of Ukraine. In turn,
at the level of technological development, Ukraine occu-
pies a higher place than Albania, but it should be noted
that the influence of negative factors, such as the military
actions currently taking place on the territory of Ukraine,
the decrease in the level of the population's solvency, the
deterioration of the ecological environment due to the
pollution of land and water resources and air negatively
affect the overall rating of this country in the system of
implementing green innovations by companies.

Table 4
Multi-rank criterion range of green innovation potential levels of companies of countries
PGI; (C.U.) Characteristics of the range of criterion values PGI; Group
The green innovation potential of the country's companies is of high importance,
which characterizes the ability of the country's companies to be in the zone .
PGI; = 0,75 y ¥ P Leaders: Switzerland

in the market

of green innovation leaders and to shape the main trends of green innovation

0,75 < PGI; < 0,60

The green innovation potential of the country's companies has an above-average Green Innovation
value, which characterizes the ability of the country's companies to be generators Engines: there is no
of green innovations, forming an effective innovation ecosystem of startups,
innovative projects and green innovation programs.

correspondence among
the analyzed countries

0,60 < PGI; < 0,45

in the domestic and foreign markets

The green innovation potential of the country's companies has an average value,
which characterizes the ability of the country's companies to be from the zone
of competitiveness of green innovations and to effectively promote them Lithuania

Competitive entities:

0,45 < PGI; < 0,31

The green innovation potential of the country's companies is of sufficient
importance, which characterizes the ability of the country's companies

to be innovators of green innovations and to try to enter the zone of competitive
companies implementing green innovations

Innovators:

there is no
correspondence among
the analyzed countries

0,30 < PGI; < 0,15

benchmarking technologies

The green innovation potential of the country's companies has a satisfactory
value, which characterizes the country's companies as green innovation
conservatives and implementing time-tested green innovation programs using Poland

Conservatives:

0,15 < PGI; < 0

innovations

The green innovation potential of the country's companies has a low value, which
characterizes the country's companies as honest implementers of green
innovation programs, while using only simple practices of implementing green

Fair performers: Albania

PGI; =0

The green innovation potential of the country's companies has an unsatisfactory
value, which characterizes the country's companies as an outsider

in the implementation of green innovations with a significant reduction Ukraine
or closure of green innovation projects

Outsiders:
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It should also be noted that the obtained level of green
innovation potential of the country's companies is based
on the product of the competitiveness index of the coun-
try's companies implementing green innovations and the
level of environmental sustainability, which affects the
implementation of green innovations by the countries'
companies. This indicator is set as the ratio between the
current indicators of environmental sustainability of the
analyzed companies of the countries and the maximum
value of the indicators of environmental sustainability,
which affects the implementation of environmental inno-
vations by the companies of the countries, such compa-
nies of the country are Malta with an indicator of environ-
mental sustainability —57.3 C.U.

It should be noted the establishment of these values of
the level of green innovation potential of the companies
of the analyzed countries of Central and Eastern Europe.
It should be noted that projects and programs of green
innovations are currently trending in the countries of the
European Union, as the main element of the implementa-
tion of the Sustainable Development Goals. When as-
sessing the level of green innovation potential of five com-
panies of the European Union countries, it was estab-
lished that Switzerland is in the Leaders group (PGl = 0.94)
—but it lacks the improvement of the level of environmen-
tal sustainability of the country's companies to achieve
absolute leadership. Lithuanian companies at the level of
environmental innovation potential (PGli = 0.58) are lo-
cated in the Competitive entities group, which include the
competitive promotion of green innovations on the do-
mestic and foreign markets. Polish companies at the level
of environmental innovation potential (PGl = 0.17) are in
the Conservatives group, which characterizes the imple-
mentation of sustainable and effective green innovation
programs using benchmarking approaches (implementa-
tion of successful EU practices in the field of green inno-
vations) and vector to innovative programs. Albanian
companies with levels of green innovation potential (PGl;
= 0.04) are in the Fair performers group, implementing
only simple green innovation practices (energy-efficient
construction and energy saving). Ukrainian companies are
included in the Outsiders group with a level of green inno-
vation potential (PGIl; = 0.00), characterized by a signifi-
cant reduction and closure of green innovation programs
due to external factors (military actions on the territory of
the country, deterioration of the economic situation).

CONCLUSIONS

In the period of modern technological development of
production, the main task is to increase the level of imple-
mentation of ecologically oriented innovations of the
companies of the countries. In this research, the theory of
management was developed by using the bibliometric
analysis of the definition of green innovation. In the
course of this analysis, it was established that recently
more and more popularization of the introduction of
green innovations in scientific research is given by repre-
sentatives of scientific schools in China. An evaluation of
the potential of green innovations of companies of coun-
tries of the world with different levels of technological

development of production has been formed. Thus, in the
course of calculations of the level of the potential of green
innovations, it was established that the companies of the
countries insufficiently emphasize environmental sustain-
ability, giving preference to technological innovations in
production, so Switzerland is the leader in the Global In-
novation Index [2]. In the country's companies, in order to
approach the zone of absolute leadership, there is a need
to focus more on environmental sustainability in their
work (environmental start-ups, eco-oriented production
and services, cantonal programs for careful consumption,
green campuses, green transport, etc.). Companies of
Switzerland is of high importance of green innovation
[0.94], which characterizes the ability of the country's
companies to be in the zone of green innovation leaders
and to shape the main trends of green innovation in the
market

Companies of Lithuania have an average value of green
innovation [0.58], which characterizes the ability of the
country's companies to be from the zone of competitive-
ness of green innovations and to effectively promote
them in the domestic and foreign markets.

Companies of Poland have a satisfactory value of green
innovation [0.17], which characterizes the companies as
green innovation conservatives and implementing time-
tested green innovation programs using benchmarking
technologies.

In turn, other analyzed companies of the countries, such
as Ukraine, Albania, have a lower level of green innovation
potential [0- 0.04], which is due to developing and transi-
tional processes in the technological development of pro-
duction in these countries, where the first place can it is
precisely the economic component of business activity
(economic factors of companies' activity) that should
come out, and not the environmental component.

This conclusion confirms the sufficient level of innovation
linkages of the economic activity of companies (for exam-
ple, for Albania it is 21.4 c.u., for Ukraine it is 21.3 c.u.,
according to the report [2].

Companies of Albania have a low value [0.04], which char-
acterizes the country's companies as honest implement-
ers of green innovation programs, while using only simple
practices of implementing green innovations.

Companies of Ukraine have an unsatisfactory value of
green innovation potential [0], which characterizes the
country's companies as an outsider in the implementation
of green innovations with a significant reduction or clo-
sure of green innovation projects.

Criterion provision of the results of the evaluation of the
green innovation potential of the companies of the coun-
tries has been formed, which contains a multi-criteria
range of the levels of the green innovation potential of the
companies of the countries (step 0.15 between clusters),
which makes it possible to cluster the companies of the
countries according to the level of the green innovation
potential in order to make effective management deci-
sions by all interested stakeholders (owners of compa-
nies, executive management of companies, state
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administration bodies, investors, public associations, sup-
pliers, consumers of green innovations).

REFERENCES

(1]

(2]

(3]

(5]

(6]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

EU4Environment. Green innovation. Description. Internet:
www.eudenvironment.org/areas-of-work/green-
innovation.html, Jul. 28. 2023 [Jul.28.2023].

S. Dutta, B. Lanvin Rivera, L. Ledn, S. Wunsch-Vincent
Global Innovation Index 2022.What is the future of innova-
tion-driven growth?, 15t ed. Geneva: WIPO, 2022, 266 p.
L. Melnyk, L. Taraniuk, O. Kozmenko, L. Sineviciene. Influ-
ence of the minimum salary level increase on the business
entities activity in the context of transition to the sustain-
able development. Problems and Perspectives in Manage-
ment, vol. 15(1), 2017, pp. 72-79.
https://doi.org/10.21511/ppm.15(1).2017.07

L.M. Taraniuk, D.S.Kobyzskyi, K.Taraniuk, V. Dimitrova,
Personnel aspects of marketing activity reengineering at
the industrial enterprises. Innovative Marketing, vol.
14(2), 2018, pp. 26-34.
https://doi.org/10.21511/im.14(2).2018.03

L. Taraniuk, J. Wang, H. Qiu, Y. Petrushenko, K. Taraniuk.
International aspects of assessing the logistic potential of
the main countries of agricultural production. Problems
and Perspectives in Management, vol. 17(3), 2019, pp. 31-
44, https://doi.org/ 10.21511/ppm.17(3).2019.03.

J.J. HaduRermann, M.J. Maier, T.C. Kirsch, S. Kaiser, M.
Schraudner Social acceptance of green hydrogen in Ger-
many: building trust through responsible innovation. En-
ergy, Sustainability and Society, vol. 13(1), 2023, 22 p.
https://doi.org/ 10.1186/s13705-023-00394-4.

H. Wang, G. Yang, J. Qin City centrality, migrants and green
inovation efficiency: Evidence from 106 cities in the yang-
tze river economic belt of China. International Journal of
Environmental Research and Public Health, vol. 17(2),
2020, p. 652. https://doi.org/10.3390/ijerph17020652.

K. Winarsih Fuad, H. The Mediating of Green Product Inno-
vation on the Effect of Accounting Capability and Perfor-
mance Financial of MSMEs in the New Normal Era. Lecture
Notes in Networks and Systems, 2021, vol. 278, pp. 565-
572. https://doi.org/10.1007/978-3-030-79725-6_56

M.E. Zambanini, L.P. Bresciani, R. Da Silva Pereira, D.A. De
Souza, G. Ortega Sustainability and innovation: A study on
green plastic. Revista em Agronegocio e Meio Ambiente,
2014, vol. 7(2), pp. 429-453.

M. Rufo Encouraging innovation: Environmental regula-
tions drive epoxy formulation. Journal of Protective Coat-
ings and Linings, 2015, vol. 32(4), pp. 52-58.

T. Akyazi, A. Goti, F. Bayon, M. Kohlgriiber, A. Schroder
Identifying the skills requirements related to industrial
symbiosis and energy efficiency for the European process
industry. Environmental Sciences Europe, 2023, vol, 35(1),
p. 54. https://doi.org/ 10.1186/s12302-023-00762-z.

M. Ahmad, E. Satrovic How do fiscal policy, technological
innovation, and economic openness expedite environ-
mental sustainability? Gondwana Research, 2023, vol.
124, pp. 143-164. https://doi.org/
10.1016/j.gr.2023.07.006

A. Sivakumar, R.Y. Pan, A. Wang, F. Légaré, C.H. Yu As-
sessing the sustainability and scalability of a diabetes
eHealth innovation: a mixed-methods study. BMC Health
Services Research, 2023, vol. 23(1), p. 630 https://doi.org/
10.1186/512913-023-09618-x

X. Xu, Y. Xie, E.S. Obobisa, H. Sun Has the establishment of
green finance reform and innovation pilot zones improved

[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

[24]

[25]

(26]

(27]

air quality? Evidence from China. Humanities and Social
Sciences Communications, 2023, vol. 10(1), p. 262
https://doi.org/10.1057/s41599-023-01773-0

A. Raihan The contribution of economic development, re-
newable energy, technical advancements, and forestry to
Uruguay's objective of becoming carbon neutral by 2030.
Carbon  Research, 2023, wvol. 2 (1), 20 p.
https://doi.org/10.1007/s44246-023-00052-6

M. Coccia New directions of technologies pointing the way
to a sustainable global society. Sustainable Futures, 2023,
vol. 5, 100114.
https://doi.org/10.1016/j.sftr.2023.100114

D. Li, A. Ge New energy technology innovation and sustain-
able economic development in the complex scientific en-
vironment. Energy Reports, 2023, vol.9, pp. 4214-4223.
https://doi.org/ 10.1016/j.egyr.2023.03.029

M.C. Udeagha, M.C. Breitenbach Revisiting the nexus be-
tween fiscal decentralization and CO, emissions in South
Africa: fresh policy insights. Financial Innovation, 2023,
vol. 9(1), p. 50 https://doi.org/ 10.1186/s40854-023-
00453-x

A. Arias, G. Feijoo, M.T. Moreira How could Artificial Intel-
ligence be used to increase the potential of biorefineries
in the near future? A review. Environmental Technology
and Innovation, 2023, vol. 32, 103277 https://doi.org/
10.1016/j.eti.2023.103277

R. Akram, R.L. Ibrahim, Z. Wang, T.S. Adebayo, M. Irfan
Neutralizing the surging emissions amidst natural resource
dependence, eco-innovation, and green energy in G7
countries: Insights for global environmental sustainability.
Journal of Environmental Management, 2023, vol. 344,
118560 https://doi.org/ 10.1016/j.jenvman.2023.118560
P. Zhang, Z. Li, W. Ghardallou, Y. Xin, J. Cao Nexus of insti-
tutional quality and technological innovation on renewa-
ble energy development: Moderating role of green fi-
nance. Renewable Energy, 2023, vol. 214, pp. 233-241.
https://doi.org/ 10.1016/j.renene.2023.05.089

G. Jie, L. Jiahui Media attention, green technology innova-
tion and industrial enterprises’ sustainable development:
The moderating effect of environmental regulation Eco-
nomic Analysis and Policy, 2023, vol. 79, pp. 873-889.
https://doi.org/10.1016/j.eap.2023.07.003

D. Han, J. Konietzko, M. Dijk, N. Bocken How do circular
start-ups achieve scale? Sustainable Production and Con-
sumption, 2023, vol. 40, pp. 363-375. https://doi.org/
10.1016/j.spc.2023.06.007

M. Shahzad, Y. Qu, A.U. Zafar, A. Appolloni Does the inter-
action between the knowledge management process and
sustainable development practices boost corporate green
innovation? Business Strategy and the Environment, 2021,
vol. 30(8), pp. 4206-4222. https://doi.org/
10.1002/bse.2865

L. Jing, Y. Da Exploration on the mechanism of the impact
of green supply chain management on enterprise sustain-
able development performance. Sustainability
(Switzerland), 2021, vol. 13(17), pp. 1-18. https://doi.org/
10.3390/su13179906

J.Z. Wang, G.F. Feng, H.T. Yin, C.P. Chang Toward sustaina-
ble development: Does the rising oil price stimulate inno-
vation in climate change mitigation technologies?. Eco-
nomic Analysis and Policy, 2023, vol. 79, pp. 569-583.
https://doi.org/10.1016/j.eap.2023.06.034

L. Pizzol, A. Livieri, B. Salieri, J.F. Fernandez, D. Hristozov
Screening level approach to support companies in making
safe and sustainable by design decisions at the early stages


https://www.scopus.com/sourceid/19700170105?origin=resultslist
https://www.scopus.com/sourceid/19700170105?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57189218993
https://www.scopus.com/authid/detail.uri?authorId=57189218993
https://www.scopus.com/authid/detail.uri?authorId=57189218993
https://www.scopus.com/authid/detail.uri?authorId=57217139652
https://www.scopus.com/authid/detail.uri?authorId=57217139652
https://www.scopus.com/record/display.uri?eid=2-s2.0-85061897775&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85061897775&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100899296?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57189218993
https://www.scopus.com/authid/detail.uri?authorId=56035226600
https://www.scopus.com/authid/detail.uri?authorId=57210786317
https://www.scopus.com/authid/detail.uri?authorId=56446845900
https://www.scopus.com/authid/detail.uri?authorId=57189220694
https://www.scopus.com/authid/detail.uri?authorId=57189220694
https://www.scopus.com/record/display.uri?eid=2-s2.0-85071421253&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85071421253&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/19700170105?origin=resultslist
https://www.scopus.com/sourceid/19700170105?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57209838430
https://www.scopus.com/authid/detail.uri?authorId=57197708064
https://www.scopus.com/authid/detail.uri?authorId=58366747500
https://www.scopus.com/authid/detail.uri?authorId=57193887951
javascript:void(0)
javascript:void(0)
https://www.scopus.com/authid/detail.uri?authorId=57214124163
https://www.scopus.com/authid/detail.uri?authorId=57201700728
https://www.scopus.com/authid/detail.uri?authorId=57209683636
https://www.scopus.com/authid/detail.uri?authorId=57208722002
https://www.scopus.com/sourceid/21100901469?origin=resultslist
https://www.scopus.com/sourceid/21100901469?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=56375112400
https://www.scopus.com/authid/detail.uri?authorId=56028058100
https://www.scopus.com/authid/detail.uri?authorId=55351605200
https://www.scopus.com/authid/detail.uri?authorId=56375058800
https://www.scopus.com/authid/detail.uri?authorId=56375058800
https://www.scopus.com/authid/detail.uri?authorId=56375111700
https://www.scopus.com/record/display.uri?eid=2-s2.0-84907583561&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+inovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-84907583561&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+inovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/authid/detail.uri?authorId=56088634800
https://www.scopus.com/authid/detail.uri?authorId=57188996471
https://www.scopus.com/authid/detail.uri?authorId=58486427600
https://www.scopus.com/authid/detail.uri?authorId=57216362798
https://www.scopus.com/authid/detail.uri?authorId=57208152034
https://www.scopus.com/sourceid/22647?origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160043768&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160043768&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160043768&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/sourceid/21101065044?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57190766331
https://www.scopus.com/authid/detail.uri?authorId=58147196000
https://www.scopus.com/authid/detail.uri?authorId=58147196000
https://www.scopus.com/authid/detail.uri?authorId=58147196000
https://www.scopus.com/record/display.uri?eid=2-s2.0-85150374908&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/authid/detail.uri?authorId=57200940087
https://www.scopus.com/authid/detail.uri?authorId=57226367880
https://www.scopus.com/authid/detail.uri?authorId=7003967670
https://www.scopus.com/authid/detail.uri?authorId=26424779900
https://www.scopus.com/record/display.uri?eid=2-s2.0-85165086769&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85165086769&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85165086769&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/sourceid/21100385961?origin=resultslist
https://www.scopus.com/sourceid/21100385961?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57225436838
https://www.scopus.com/authid/detail.uri?authorId=57218914523
https://www.scopus.com/authid/detail.uri?authorId=58477369000
https://www.scopus.com/authid/detail.uri?authorId=57218099170
https://www.scopus.com/authid/detail.uri?authorId=56351425900
https://www.scopus.com/authid/detail.uri?authorId=56351425900
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164216545&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164216545&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164216545&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/sourceid/23371?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58414129500
https://www.scopus.com/authid/detail.uri?authorId=57221835791
https://www.scopus.com/authid/detail.uri?authorId=57191753974
https://www.scopus.com/authid/detail.uri?authorId=58414892300
https://www.scopus.com/authid/detail.uri?authorId=58412607200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85163766468&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85163766468&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85163766468&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85163766468&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/sourceid/27569?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58457759800
https://www.scopus.com/authid/detail.uri?authorId=58496715800
https://www.scopus.com/authid/detail.uri?authorId=58496715800
https://www.scopus.com/authid/detail.uri?authorId=58496715800
https://www.scopus.com/record/display.uri?eid=2-s2.0-85165307311&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/authid/detail.uri?authorId=57554500500
https://www.scopus.com/authid/detail.uri?authorId=57211821933
https://www.scopus.com/authid/detail.uri?authorId=27367764800
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164992642&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164992642&origin=resultslist&sort=plf-f&src=s&sid=e12bd7c173a4ca1b1e24f0baa141ff89&sot=b&sdt=b&s=TITLE-ABS-KEY%28Sustainability+and+innovation%29&sl=30&sessionSearchId=e12bd7c173a4ca1b1e24f0baa141ff89
https://www.scopus.com/authid/detail.uri?authorId=55614613300
https://www.scopus.com/authid/detail.uri?authorId=57208344137
https://www.scopus.com/authid/detail.uri?authorId=55207164000
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114911875&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+Innovation+and+SDP%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114911875&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+Innovation+and+SDP%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114911875&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+Innovation+and+SDP%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114911875&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+Innovation+and+SDP%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/sourceid/23406?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57776832000
https://www.scopus.com/authid/detail.uri?authorId=24830208800
https://www.scopus.com/authid/detail.uri?authorId=57407276300
https://www.scopus.com/authid/detail.uri?authorId=7407036338
https://www.scopus.com/authid/detail.uri?authorId=23983270500
https://www.scopus.com/authid/detail.uri?authorId=58265861400
https://www.scopus.com/authid/detail.uri?authorId=56406555700
https://www.scopus.com/authid/detail.uri?authorId=57209170954
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164226491&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164226491&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55

144

Management Systems in Production Engineering 2024, Volume 32, Issue 1

(28]

[29]

(30]

(31]

(32]

of innovation. Cleaner Environmental Systems, 2023, vol.
10, pp. 1-18. https://doi.org/10.1016/j.cesys.2023.100132
W. Chen, W. Zou, K. Zhong, A. Aliyeva Machine learning
assessment under the development of green technology
innovation: A perspective of energy transition. Renewable
Energy, 2023, vol. 214, pp. 65-73. https://doi.org/
10.1016/j.renene.2023.05.108

N. Chaparro-Banegas, A. Mas-Tur, N. Roig-Tierno Driving
research on eco-innovation systems: Crossing the bound-
aries of innovation systems. International Journal of Inno-
vation Studies, 2023, wvol. 7(3), pp. 218-229.
https://doi.org/10.1016/].ijis.2023.04.004

L.B. Mahjoub Relationship Between Green Innovation and
Sustainability and Moderating Role of Foreigners: Evi-
dence from Saudi Listed Companies. Process Integration
and Optimization for Sustainability, 2023, vol. 7(4), pp.
729-742. https://doi.org/ 10.1007/s41660-023-00316-z

K. Batool, Z. Y. Zhao, M. Irfan, S. Ullah, C. Isik Assessing the
competitiveness of Indian solar power industry using the
extended Five Forces Model: a green innovation perspec-
tive. Environmental Science and Pollution Research, 2023,
vol. 30(34), pp. 82045-82067. https://doi.org/
10.1007/s11356-023-28140-5

Dimensions.ai. Internet: www.app.dimensions.ai/dis-
cover/publication?search_mode=con-
tent&search_text=management%2C%20green%20inno-
vation%2C%20companies%2C%20technological%20de-
velopment%2C%20coun-
tries&search_type=kws&search_field=full_search
[Aug.04.2023].

Leonid Taraniuk (corresponding author)

ORCID ID: 0000-0003-1842-7128

Sumy State University, Ukraine

Vilnius Gediminas Technical University, Lithuania
e-mail: Lnt@ukr.net

Renata Korsakiene

ORCID ID: 0000-0002-4119-4521

Vilnius Gediminas Technical University, Lithuania
e-mail: renata.korsakiene@vilniustech.It

Karina Taraniuk

ORCID ID: 0000-0003-0785-5186

Sumy State University, Ukraine

Vilnius Gediminas Technical University, Lithuania
e-mail: mega_karina_t76@ukr.net

Denys Kobyzskyi

ORCID ID: 0000-0001-5828-354X
Sumy State University, Ukraine
e-mail: Kobynet@ukr.net

Hongzhou Qiu

ORCID ID: 0000-0001-8241-022X

Henan Institute of Science and Technology, China
e-mail: 191325903@qqg.com

(33]

(34]

(35]

(36]

(37]

(38]

Lens.org. Internet:
https://www.lens.org./lens/search/scholar/list?q=man-
agement, %20green%20innovation,%20compa-
nies,%20technological%20development,%20coun-
tries&preview=true.html, [Aug.04.2023].

The SDGS in action. United National Development. Inter-
net: https://www.undp.org/sustainable-
developmentgoals?gclid=CjOKCQjwmICoBhDxARISABXkX
IKB2aFTXtwF8USptZrE5Dt8pt6XonoAsoTggbBSI1hiNY2uU
Hpg2QaAqcOEALw_wcB [Aug.11.2023].

P. Pererva, O. Besprozvannykh, V. Tiutlikova, V. Kovalova,
O. Kudina, O. Dorokhov Improvement of the Method for
Selecting. TEM JOURNAL — Technology, Education, Man-
agement, Informatics, 2019, vol. 8(2), pp. 454-461.
https://doi.org/ 10.18421

I. Kononenko Metod ekspres-analizu rivnya konkurento-
spromozhnosti produktsiyi. Ekonomika Ukrayiny, 1998,
vol. 2, pp. 80-83.

D. Neufeld Mapped: The Most Innovative Countries in the
World in 2022 Internet:
https://www.visualcapitalist.com/most-innovative-countries-
2022.html [Aug.09.2023].

Kh. Kulchytska, L. Predko Analytic hierarchy process appli-
cation to project selection in printing industry. Printing
and publishing, 2018, vol. 1(75), pp. 51-60.
https://doi.org/10.32403/0554-4866-2018-1-75-51-60


https://www.scopus.com/record/display.uri?eid=2-s2.0-85164226491&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/authid/detail.uri?authorId=58164160500
https://www.scopus.com/authid/detail.uri?authorId=57216971897
https://www.scopus.com/authid/detail.uri?authorId=58310835300
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161634498&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161634498&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161634498&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/sourceid/27569?origin=resultslist
https://www.scopus.com/sourceid/27569?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=55346405500
https://www.scopus.com/record/display.uri?eid=2-s2.0-85159609107&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85159609107&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85159609107&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/sourceid/21101017158?origin=resultslist
https://www.scopus.com/sourceid/21101017158?origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148063932&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148063932&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148063932&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/sourceid/21100972601?origin=resultslist
https://www.scopus.com/sourceid/21100972601?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58289980000
https://www.scopus.com/authid/detail.uri?authorId=23394288000
https://www.scopus.com/authid/detail.uri?authorId=56351425900
https://www.scopus.com/authid/detail.uri?authorId=57613658400
https://www.scopus.com/authid/detail.uri?authorId=35317648700
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161833903&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161833903&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161833903&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/record/display.uri?eid=2-s2.0-85161833903&origin=resultslist&sort=plf-f&src=s&sid=d5faecda3c3da66b66bc54438085dc55&sot=b&sdt=b&s=TITLE-ABS-KEY%28green+AND+innovation+AND+sustainable+development%29&sl=39&sessionSearchId=d5faecda3c3da66b66bc54438085dc55
https://www.scopus.com/sourceid/23918?origin=resultslist

