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Dana Kangalakova (Kazakhstan), Zaira Satpayeva (Kazakhstan),
Makpal Nurkenova (Kazakhstan), Gulnara Nyussupova (Kazakhstan)

TRENDS AND RESEARCH
NETWORKS IN GREENING
BUSINESS: A BIBLIOMETRIC
ANALYSIS

Abstract

Business development contributes to the sustainable economic development of the
country while also leading to significant environmental changes at the global level. The
greening of businesses is becoming a priority area of strategic management for compa-
nies, considering the growing environmental challenges and the need to move toward
sustainable business models. This study aims to identify the historical, evolutionary,
spatial, and conceptually scientific landscape of greening businesses through biblio-
metric analysis. The study analyzed 660 sources in the Scopus database from 1992 to
2024. The use of VOS Viewer software and the Scopus analysis tool has shown that
greening business research has been of interest among many authors and is a grow-
ing trend. The rapid growth of publications from 2019 to 2024 shows its significance
to many government agencies, business people, investors, and researchers. The grow-
ing number of scientific studies in economics, management, and ecology indicates a
growing scientific focus on the problems of greening businesses. The United States
occupies a leading position in research volume, while the United Kingdom and China
emphasize their significant contribution to developing this concept. A comprehensive
analysis of scientific publications identified seven key clusters reflecting the directions
of modernization of environmental business. These include green technologies, green
finance, and an economy focused on the environmental transformation of businesses.
The dynamics of publication activity in these fields of science confirm the relevance of
the concept of eco-friendly business and its significant potential for further scientific
research and practical implementation.

Keywords environment, green economy, technology, strategies,
business performance, entrepreneurship, safety,
sustainable development

JEL Classification Q50, Q57, M14, M21

INTRODUCTION

Greening business is becoming an integral part of the modern eco-
nomic agenda in the context of global environmental issues such as
climate change, depletion of natural resources, and ecosystem deg-
radation. This is evidenced by the Sustainable Development Goals,
which aim to improve the well-being and protection of the plan-
et (Gallana et al., 2013; Guterres, 2019). In the industrial era of the
world’s development, companies that cause irreparable environmental
damage are one of the main pollution factors. In this regard, greening
the business will relieve the environmental impact. According to the
United Nations Environment Programme, the “green” economy and
the greening of business are closely interrelated, including reducing
greenhouse gas emissions, efficient use of resources, introducing envi-
ronmentally friendly technologies, and ensuring social responsibility.

The term “greening business” has no established author or date of first
use. However, according to a summary of UN documents, greening a

http://dx.doi.org/10.21511/ee.16(1).2025.08



Environmental Economics, Volume 16, Issue 1, 2025

business is the process of integrating environmentally sustainable principles and practices into a com-
pany’s activities to minimize its negative impact on the environment. The concept of sustainable de-
velopment and environmental responsibility of business began to develop actively in the 1980s. In 1987,
the World Commission on Environment and Development published the report “Our Common Future”
(also known as the Brundtland Report) (Brundtland, 1987), which defines sustainable development as
“meeting the needs of the present without compromising the ability of future generations to meet their
own needs.” This report has played a key role in shaping modern ideas about business environmental
responsibility. In addition, the relevance of greening business is closely related to environmental mar-
keting. Companies implementing eco-friendly marketing benefit from increasing consumer confidence,
improving their reputation, and implementing innovative business models based on sustainable con-
sumption and responsible production principles. According to Ottman (2007) and Peattie and Charter
(2016), using environmentally oriented strategies reduces the negative impact on the environment and
increases the competitiveness of enterprises. Due to global environmental changes and business devel-
opment in recent decades, there has been an increased interest in scientific research on various aspects
of greening business. These articles cover various disciplines, such as the environment, economics, and
public administration, and demonstrate the breadth of the research field (from developing an environ-
mentally friendly business to reducing the impact of pollution on the environment, including humans).

1. LITERATURE REVIEW

Greening businesses have become central to
the global sustainable development agenda in
recent decades. Changes in the surrounding
environment led to environmental problems
such as climate change, ecosystem degradation,
air and water pollution, etc. Accordingly, soci-
ety should seem to reduce the impact of busi-
ness on the environment and decrease environ-
mental interference. Thus, there is a tendency
among business entities to transform work pro-
cesses using the principles of sustainable devel-
opment. Companies’ environmental responsi-
bility is increasingly perceived as an ethical ob-
ligation and a source of competitive advantage
(Harrison, 2009; Chuang & Huang, 2015, 2018;
Kangalakova & Sabden, 2017; Liu et al., 2022).
Thus, the growing demands of consumers and
regulators contribute to the active development
of environmental management, encouraging
enterprises to integrate sustainable practices
and green technologies into their strategies
(Jabbour, 2010; Nurlanova et al., 2020).

Greening enterprises aim to create long-term
values that will reduce the negative impact on
the environment. These enterprises optimize
waste by implementing the principles of cir-
cular economy and increasing supply chain
efficiency (Fineman, 2000). Introducing in-
novative business strategies reduces environ-
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mental emissions and waste (Dong et al., 2021;
Barbosa, 2022; Potkany et al., 2024; Al Halbusi
et al., 2024). The circular economy serves as a
tool for putting greening business into practice.
The reuse of resources not only has a benefi-
cial effect on the environment but also brings
financial benefits. Working on this principle
will also lead to certain benefits for a multina-
tional company. This confirms the initiatives of
the European Union called The “Green Deal,”
where companies implementing environmental
projects can count on government support, in-
cluding grants, tax incentives, and green bonds
(Zigtara & Mirkowska, 2021; Rampi & Bisazza,
2023). Such initiatives will force enterprises to
recycle waste and help them diversify their pro-
duction range and improve their image.

Another important aspect of reducing waste
and emissions by enterprises into the environ-
ment is the introduction of “green” technolo-
gies. The development and implementation of
“green” technologies in production not only re-
duces the negative impact but also contributes
to the involvement of enterprises in the research
and development process and the development
of innovations. The effectiveness of “green”
technologies is beyond doubt; one can give
an example of research by scientists who, us-
ing an experimental method, have shown how
“green” technologies filter out and reduce gas
emissions into the atmosphere (Kanojia & Patil,
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2020). Using green technologies stimulates in-
novation, as technologies do not stand still and
require constant improvement. Moreover, com-
panies investing in environmental innovation
are becoming less vulnerable to changes in the
regulatory environment, such as introducing
a carbon tax. The research shows the positive
effect of introducing environmental points in
tax legislation as a tool to reduce the burden
on the environment (Ntombela et al., 2019;
Yu, 2020; Timilsina, 2022; Annicchiarico et al.,
2024). In addition, improvements in the regula-
tory framework foster eco-friendly habits and
strengthen the reputation of the state, inves-
tors, partners, and consumers (Lee & Kwon,
2019; Widiatami et al., 2023). Thus, support for
introducing green technologies improves the
social responsibility of businesses and demon-
strates the government’s interest in improving
the planet’s ecology.

A sustainable supply chain is another important
aspect of greening a business. The supply chain
includes the selection of raw materials, the pur-
chase and supply of raw materials, production,
the introduction of green technologies, stor-
age, and inventory management, transporta-
tion, the use of environmental energy process-
ing, sales distribution, as well as delivery to the
end customer, disposal, recycling and return of
goods (Fahim & Mahadi, 2022; Mancini et al.,
2024). Thus, every process, from idea to imple-
mentation, must be practical and thoughtful to
reduce environmental damage. In the scientific
community, using an eco-friendly product for
production is becoming increasingly popular
in the greening of business. Scientists note that
the supply chain of processes using solar, wind,
or other renewable energy sources helps reduce
dependence on traditional fuels (Li & Hu, 2014;
Fouladi & Al-Ansari, 2021; Montalbano et al.,
2022; Rahmani & Goli, 2023). The trend is to
use less toxic products and prefer more eco-
friendly raw materials. Solar, wind, or other re-
newable energy sources are equally widespread,
which helps reduce dependence on tradition-
al fuels (Van Hoek, 2001; Weber et al., 2002;
Rahman & Hassan, 2024; Dogan et al., 2024).
Thus, instead of using hydrocarbon-based fuels
that emit carbon monoxide into the air, prefer-
ence is given to renewable and non-waste fuels.
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Consumer awareness is formed under the influ-
ence of environmental education, awareness of
climate issues, accessibility of “green” goods, and
government environmental policy, which are al-
so critical parts of greening business. Consumer
awareness of the environmental aspects of prod-
ucts drives demand for environmentally friendly
products (Kardos et al., 2019; Elgaaied-Gambier et
al., 2022; Bimbo et al., 2021). This opens up pros-
pects for studying the interaction mechanisms be-
tween businesses and consumers in the context of
environmental responsibility.

Overall, greening a business is a complex and mul-
tifaceted process that combines economic, environ-
mental, and social aspects. This scientific problem
is so widespread that many researchers have con-
ducted a systematic literature review and bibliomet-
ric analysis on various aspects of greening business
(Cai & Guo, 2021; Chygryn & Miskiewicz, 2022;
Ofori etal., 2023). One of the first was Linnenluecke
and Griffiths (2013), who studied business research
on the relationship between firms, the environ-
ment, and society. At the same time, Akram et al.
(2024) support the theory of accelerating the “green”
growth of industries and the importance of in-
troducing “green” financing by investing in ecol-
ogy, climate change, and reducing carbon dioxide
emissions. Gong et al. (2019) and Zhang and Zhao
(2022) conducted a bibliometric analysis of the re-
lationship between human capital and greening.
Thus, this study aims to identify trends and sci-
entific networks of greening business; namely, it
shows countries concerned about the environment,
identifies areas of science that will help reduce the
negative effect, and also determines priority areas
for combating environmental damage.

The purpose of this study is to systematize world
scientific knowledge from 1992 to 2024 about the
greening of business as an element of ecologically
sustainable development, focused on the follow-
ing areas:

1) the development of the evolution of scientific
thought;

2) territorial distribution and concentration of
research networks;

3) clustering of the thematic focus of research.

http://dx.doi.org/10.21511/ee.16(1).2025.08



2. METHOD

This paper is based on a bibliometric analysis as-
sessing the formation of the concept of green-
ing business in the scientific space. Bibliometric
analysis is a method of analyzing large amounts
of data that allows one to study the evolution
of a subject and identify trends in scientific
research and related fields. The tools used for
data analysis are the Scopus analysis tool and
VOSviewerv.1.6.19, which allow the creation
and analysis of bibliometric maps (Ellegaard &
Wallin, 2015; Kwilinski, 2023; Bahuguna et al.,,
2023; Kwilinski & Kardas, 2024). VOSviewer
provides the ability to create visualization maps
based on keywords and can also use keywords
to link countries, authors, and citations (Van
Eck & Waltman, 2010; Kangalakova et al., 2024).
This study conducted a bibliometric analysis,
which included a keyword search for publica-
tions, screening, and analysis of scientific net-
works for the keywords “greening” and “busi-
ness.” The search for keywords was performed
in the Scopus database, and the analyzed period
covered the period from 1992 to 2024. During
the search, 979 documents were found. In ad-
dition, restrictions were imposed in the field of
science, where only studies related to business,
management, accounting, ecology, economics,
econometrics, and finance were selected, and
660 documents were chosen (Figure 1).

Environmental Economics, Volume 16, Issue 1, 2025

This number of scientific papers includes both
scientific and review articles, articles in con-
ferences, and chapters in books that have been
evaluated for their high quality and novelty.
Analyzing the dynamics of the number of pub-
lications makes it possible to identify periods
of active research growth and declining inter-
est and assess the impact of external factors on
scientific activity (Radicchi & Castellano, 2013).
Analyzing scientific networks makes it possible
to identify the leading authors, scientific centers,
and countries most actively studying greening
business problems. Keywords were used to ana-
lyze scientific networks. This contributes to the
formation of scientific collaborations, the devel-
opment of interdisciplinary research, and the
prediction of future science directions. Cluster
analysis helps to identify hidden patterns and
interdisciplinary connections in scientific re-
search and also contributes to the development
of new scientific hypotheses (Wang & Kim,
2023). In addition, clustering across keyword
networks allows researchers to navigate the sci-
entific environment more effectively, find po-
tential partners for collaboration, and develop
strategic directions for further research. Thus,
thanks to the chosen strategy, analysis, and
visualization, this study aims to identify key
trends and patterns in scientific research and be
the basis for future scientific hypotheses, collab-
orations, and interdisciplinary research.

[

| . .
Search : Search qu.ery. TITLE-ABS-KEY (greening AND business) - 978
strategy | | Database: Scopus "|  documents
| | Year:all years (1992-2024)
|
|
|
I y
|
| | Areas: TITLE-ABS-KEY (greening AND business) AND
: (LIMIT-TO (SUBJAREA , "BUSI") OR LIMIT-TO (SUBJAREA, 660
Screening I | "ENVI") OR LIMIT-TO (SUBJAREA , "ECON")) >

I Ny documents
| Document type: no limited
I Retrieval date: December 16, 2024
|
|
|
| v
| - N .

Data analysis | Keyvyorgl analysis: by pgbllcatlon numbers, by field of > 660
l publication, by co-citation authors, by keyword clusters documents
®

Figure 1. Data screening strategy
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3. RESULTS

According to the data collected in the Scopus da-
tabase, from 1992 to 2024, 660 publications on
greening business were published (Figure 2). The
dynamics of the publication are positive; signifi-
cant growth occurred in 2019-2024. During this
period, the UN Sustainable Development Goals
were actively discussed, with the primary goal be-
ing to create a sustainable future for all. There is
also an increase in the number of citations, with
1992 showing two citations, 2006 with 130 cita-
tions, 2016 with 1,099 citations, 2022 with 2,152
citations, and the peak in 2024 with 2,997 cita-
tions. The earliest study was conducted by Pinfield
and Berner (1992), who focused on corporate gov-
ernance and the environment by analyzing media
materials. This article has been cited three times
by Othman and Ameer (2009) and Maltby (1995).
At the same time, the study was cited by Rizos et al.
(2016) with 713 citations. This indicates that the

problem of greening is urgent and is attracting in-
creasing interest from scientists around the world.

Defining the scope of journals related to the green-
ing of business helps business and scientific play-
ers navigate the scientific literature. In the field of
knowledge, the largest share of research relates to
business, management and accounting (24%), fol-
lowed by environmental science (22%), social sci-
ences (15%), economics, econometrics and finance
(11%), engineering (7%), energy (6%), Earth and
planetary sciences (3%), computer science (3%), de-
cision sciences (3%), agricultural and biological sci-
ences (2%). Such results show which areas of science
are more concerned with running an eco-friendly
business and which profitable corporations can op-
erate without harming the environment (Figure 3).

Scientists from different countries have re-
searched the relationship between doing busi-
ness and the environment (Figure 4), where the

70 64 3500
58
60 3000
50 2500
40 2000
30 2 1500
20 1000
10 500
0 0
N O < N WO S 0 OO d N N g N W IS0 O O &N M < N O N 0 O O d N on <
QD OO O OO OO OO OO O O O O O O O O O O O W o ™ o o A o H o d N N N N
a OO O O OO OO OO OO O O O O O O O O O O O O O O O o o o o o o o o o o
= A A H AN AN AN AN AN AN AN AN NN AN AN AN NN NN NN NN NN
mmm Number of articles e Number of citations
Figure 2. Dynamics of publications and citations during 1992-2024
Agricultural and Biological Sciences I 2%
Decision Sciences I 3%
Computer Science M 3%
Earth and Planetary Sciences I 3%
Energy N 6%
Engineering NN 7%
Economics, Econometrics and Finance NN 11%
Social Sciences NN 15%
Environmental Science I 22 %
Business, Management and Accounting I 2 4%
0% 5% 10% 15% 20% 25% 30%

Figure 3. Subject structure of scientific publications in the Scopus database from 1992 to 2024
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Figure 4. Top 10 countries in terms of the number of publications in the field of greening business

world’s large production forces and available
resources for doing business are concentrated.
Among the countries with the most significant
number of studies, the United States is recorded
with 108 publications, followed by the United
Kingdom with 65 publications, China with 60,
India with 47, Australia with 38, Russia with
37, the Netherlands with 33, Canada with 30,
Germany with 28, and Ukraine with 22 scientific
papers. This trend shows a direct link between
business scaling and the environment. In addi-
tion, this trend indicates that the environmental
situation in these countries is deteriorating and
that the scientific community provides facts and
evidence of this and offers promising solutions
and innovative developments. This trend also
indicates that scientists from the United States,
Great Britain, and China have conducted more
scientific research that can form the basis for
future cooperation in solving environmental
problems.
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An analysis of the data presented in Table 1 on
the authors with the most significant number of
publications on the greening business shows that
]. Sarkis is the leader in the Hirsch index, which is
118. His 2008 report has 494 citations (Zhu et al.,
2008). The high value of this index and the most
significant number of publications (537), eight of
them on the topic under study, indicate that his
work is often cited. Govindan and Jabbour also
have a high level of the Hirsch index, and the sec-
ond author’s scientific paper from 2017 has the
second highest number of citations (Luthra et al.,
2017). The analysis of these data reveals the authors’
different approaches to the issues of greening busi-
ness. It highlights the importance of citation in-
dicators, such as the Hirsch index, for assessing
the scientific influence of individual researchers.
Thus, the high level of publication activity and the
high citation of their research indicates that the
problems of doing business and its environmental
consequences are relevant and popular among the

Table 1. Top 10 leading authors on greening business

; Number of Documents
Authors Affiliation h-Index : Related to greening
Total .
: business
Sarkis, J. Worcester Polytechnic Institute, Worcester, the United States : 118 537 8
] 11 15 4
5 5 3
: 52 131 3
444444444 4 7 3
Western Connecticut State University, Danbury, the United 3 18 3
: States
The Umver5|ty of Adelaide, Adelai}::lé;AustraIia 113 439 3
NEO'!\'/‘I'A'Business School, Mont»Saﬂiﬂ‘tﬂ—Aignan, France & 78 314 3
University of South Florida, Tamp"c‘l',mt'he United States ¢ 14 33 3
Madsen, H. i Handelshgjskolen, Aarhus Universitet, Aarhus, Denmark 11 21 3
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Figure 5. Network of co-occurrence of keywords in publications on greening business

scientific community. Different approaches to the
problem emphasize the versatility of the topic and
the need for further research.

An important element of bibliometric analysis is
analyzing the proximity and relationship between
keywords in a selected set of publications; in this
case, 3,357 were identified in 660 publications
(Figure 5). Based on the data obtained, seven main
areas were selected and characterized.

From the point of view of the analysis, the most
numerous clusters are the areas highlighted in red
(cluster 1). The red cluster highlights keywords
such as sustainable development, industrial man-
agement, greening, and environmental technolo-
gy. The research containing these keywords shows
that companies implementing environmental
technologies strive to minimize their negative im-
pact on the environment and increase their com-
petitiveness through resource conservation and
innovation. In addition, this cluster reflects the
importance of strategic management in achieving
a balance between economic efficiency and envi-
ronmental responsibility. Cluster 2 (green) covers

108

the following keywords: ecosystem, ecology, bio-
diversity, and public policy. Research in this clus-
ter highlights the importance of government regu-
lation and policy regarding environmental protec-
tion for businesses. It considers the mechanisms
of legislative control of business entities through
the introduction of environmental standards, tax
incentives, and vacations. Cluster 3 (blue) is dedi-
cated to research that contains “business, business
model, green economy, green innovation, small
and medium enterprises” keywords. Research
within this cluster highlights the role of small and
medium-sized enterprises (SMEs); unlike large
corporations, SMEs have greater flexibility in im-
plementing environmentally friendly technologies
and new management solutions that contribute to
reducing their carbon footprint and resource man-
agement. In addition, the keywords emphasize the
gradual formation of a “green” economy, dominat-
ed by the development of cyclical business mod-
els, energy efficiency, and the use of renewable en-
ergy sources, which reduces environmental risks.
Cluster 4 (yellow) is dedicated to “environmental
economy, global warming, climate control, ur-
ban ecosystem.” This cluster reveals the relation-

http://dx.doi.org/10.21511/ee.16(1).2025.08



ship between doing business and the environment,
which describes and evaluates the impact of doing
business on global warming and climate change.
The environmental aspects of urban development
are also considered, including the negative impact
of urban infrastructure on climatic conditions,
and the importance of waste management, energy
efficiency improvements, and the development of
green areas is also emphasized. Cluster 5 (purple)
is dedicated to “greening, green business, entre-
preneur, corporate sustainability, business strate-
gy, and the environment,” which describes the im-
portance of greening a business and its strategies
for influencing the environment. Implementing
environmentally oriented business strategies helps
reduce costs, increase operational efficiency, im-
prove reputation, and attract investments focused
on sustainable development, ultimately leading
to greening. Cluster 6 (light blue) is dedicated to
topics such as “greening, green finance, industri-
al economics, and business performance.” These
keywords reflect the importance of using green
finance and sustainable investment tools to sup-
port the greening of industry and increase busi-
ness efficiency. Green finance, including environ-
mental bonds, sustainable investment, and green
technology support programs, is key in transition-

business events

Environmental Economics, Volume 16, Issue 1, 2025

ing to a low-carbon economy. This research trend
is popular and has excellent prospects for creat-
ing sustainable development. Cluster 7 (orange) is
dedicated to the following topics: “business activi-
ties, environmental safety, sustainable business.”
Research in this cluster focuses on the fact that
entrepreneurial activity must consider environ-
mental aspects to achieve sustainable development
and ensure the safety of the planet. Thus, integrat-
ing environmental safety principles into business
activity becomes an important condition for sus-
tainable economic growth and social responsibil-
ity of business. During the cluster analysis, seven
priority scientific areas were identified. These ar-
eas aim to improve the environment’s state and
economic development and reduce risks from in-
dustrial business activities.

As part of the analytical work, five main periods
were identified, illustrating the evolutionary as-
pect of the greening business and their multidi-
mensional interrelationships with key terms in
the studied layer of interrelationships. Each time
lag covers two years (Figure 6). From 2010 to 2012,
the first period was devoted to keywords such as
environmental economics, environmental man-
agement, environmental protection, and sustain-

globalization
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Figure 6. Analysis of the interdependence within the keywords used — An evolutionary aspect
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able development. The following area defines the
period from 2012 to 2014. The dominant keywords
are sustainable development, business activity,
and environmental planning. The third area cov-
ers the years 2014-2016. The main keywords for
the analyzed period are green spaces, government
policy, landscaping, and environmental technolo-
gies. The period from 2016 to 2018 is characterized
by the following keywords: ecosystem, eco-friend-
ly business, industrial practice, and closed-loop
economics. The fifth area covers 2018 to 2020 and
focuses on business development, greening busi-
ness functions, commerce, and investments. The
listed terms reflect modern views on the greening
of business. The keywords show how, in the early
stages of the study, they highlighted the impact of
business on ecology and the environment. They
covered the sustainable management of corpora-
tions, which led to the greening of business. In ad-

that introducing environmentally friendly tech-
nologies and exceptional innovations can protect
the environment from business interference. This
study is a valuable source of information in multi-
faceted analysis, which determines the impact and
relationship of business with the environment. An
analysis of the evolution of keywords on the cho-
sen topic showed that the topic has evolved from
general sustainable development to more special-
ized aspects such as public policy, environmental
technologies, and the green economy. As research
has progressed, scientific works shifted from the
impact of business on the environment to the in-
troduction of environmentally friendly technolo-
gies and innovations that help minimize negative
impacts. Thus, the time analysis shows that green-
ing a business is a dynamic process reflecting
management and regulatory strategy changes in
response to environmental challenges.

dition, in subsequent periods, the keywords show

CONCLUSION

This study aimed to systematize the world’s scientific knowledge on the greening of business as an
element of environmentally sustainable development from 1992 to 2024. According to the data obtained,
the number of studies on this topic and citations is growing exponentially, with the most significant
increase occurring between 2019 and 2024. An increase in the number of publications may lead to new
qualitative changes in methodology and practical approaches to quality management. Developed coun-
tries like the United States, Great Britain, and other developing countries like China are leaders in doing
business and greening it. As noted in the analysis, there are developed enterprises in these countries
that increase their competitiveness by introducing “green” elements into their activities. It was also re-
vealed that several authors, like Sarkis, J. and Govindan, K. have publications with a high citation rate
and a high Hirsch index, which indicates the topic’s significant scientific significance and the variety of
research approaches that require further study. In addition, representatives of fields such as economics,
environment, sociology, and management are more interested in the problems of doing business and
their impact on the environment. Also, the visualization results using the software show the concentra-
tion of seven clusters that characterize the planet’s sustainable development, the importance of “green”
business, the importance of “green” finance, business activity, and reducing the burden on the environ-
ment. Thus, based on the study’s results, the importance of greening business in maintaining harmony
on earth is observed. Further scientific research can focus on how new “green” technologies affect doing
business and consider the relationship between digitalization and running a “green” business.
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