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Abstract

Climate change is a global issue with far-reaching impacts on various aspects of society, including
businesses. Thus, business enterprises have no choice but to adapt to changing environmental
conditions. This study aims to reveal the existing research trends and focus areas via a
comprehensive bibliometric analysis to determine the correlation between climate change and
business enterprises in literature. The methods used in the article include analyzing the data
obtained from large databases such as Scopus. The article analyses the number of articles
examining the relationship between climate change and businesses between 1989 and 2023, the
journals in which these articles were published, authors, citation counts and keywords, co-author
analyses and word networks, thematic clusters in the literature, types of publications, keywords,
sources, the most productive journals according to Bradford's law, how word clouds and word
trees were created for the topic, and trending topic analyses. This analysis shows the importance of
research between climate change and businesses and the developments in this field. The findings
of the article show that the impacts of climate change on businesses are gradually increasing and
the number of researches on this subject is increasing. In addition, it is seen that an
interdisciplinary approach has been adopted to examine the relationship between climate change
and enterprises, and research in this field has diversified. As a result, this article provides a
valuable resource for researchers who want to understand the relationship between climate change
and businesses and guide research in this field. By emphasizing the size and diversity of the
scientific literature on climate change, it reveals the potential for further contribution to research in
this field. It provides a valuable resource for researchers, policymakers and business leaders who
want to understand the relationship between climate change and businesses and to guide scientific
studies in this field. The interaction of climate change and businesses is becoming increasingly
important for environmental sustainability and business strategies, and this article is an important
resource to illuminate this important topic.
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Oz

Iklim degisikligi, isletmeler de dahil olmak {izere toplumun gesitli yonleri {izerinde genis kapsamli
etkileri olan kiiresel bir sorundur. Bu nedenle, isletmelerin degisen cevresel kosullara uyum
saglamaktan baska secenegi yoktur. Bu calisma, literatiirde iklim degisikligi ve isletmeler
arasindaki iligkiyi belirlemek igin kapsamli bir bibliyometrik analiz yoluyla mevcut arastirma
egilimlerini ve odak alanlarim ortaya ¢ikarmay: amaglamaktadir. Makalede kullanilan yontemler
arasinda, Scopus gibi biiyiik veri tabanindan elde edilen verilerin analizi bulunmaktadir.
Makalede, 1989-2023 yillar1 arasinda iklim degisikligi ile isletmeler arasindaki iligskiyi inceleyen
makalelerin sayisini, bu makalelerin yayinlandig1 dergileri, yazarlari, atif sayilarimi ve anahtar
kelimeleri, ortak yazar analizleri ve kelime aglari, literatiirdeki tematik kiimeler, yaym tiirleri,
anahtar kelimeler, kaynaklar, Bradford yasasina gore en verimli dergiler, konu igin kelime
bulutlarimin ve kelime agaclarinin nasil olusturuldugu ve trend konu analizler incelenmistir. Bu
analiz, iklim degisikligi ile isletmeler arasindaki arastirmalarin énemini ve bu alandaki gelismeleri
gostermektedir. Makalenin bulgulari, iklim degisikliginin isletmeler {izerindeki etkilerinin giderek
arttigini ve bu konuda yapilan arastirmalarin sayisinin arttigini gostermektedir. Ayrica, iklim
degisikligi ile isletmeler arasindaki iliskiyi inceleyen disiplinlerarasi bir yaklasimin benimsendigi
ve bu alandaki arastirmalarin cesitlendigi goriilmektedir. Sonug olarak, bu makale, iklim
degisikligi ile isletmeler arasindaki iliskiyi anlamak ve bu alandaki arastirmalara rehberlik etmek
isteyen aragtirmacilar icin degerli bir kaynak sunmaktadir. Tklim degisikligi konusundaki bilimsel
literatiirtin bliyiikliglinii ve gesitliligini vurgulayarak, bu alandaki arastirmalara daha fazla katk:
yapma potansiyelini ortaya koymaktadir. Iklim degisikligi ve isletmeler arasindaki iliskiyi anlamak
ve bu alandaki bilimsel ¢alismalari yonlendirmek isteyen aragtirmacilar, politika yapicilar ve
isletme liderleri igin degerli bir kaynak sunmaktadir. Iklim degisikligi ile isletmelerin etkilesimi,
gevresel siirdiiriilebilirlik ve ig stratejileri agisindan giderek daha 6nemli hale gelmektedir ve bu
makale, bu 6nemli konuyu aydinlatmak i¢in 6nemli bir kaynaktir.
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Introduction

Climate change has significant impacts on businesses in various sectors (Okerek et al.
2011, p.8; Wright and Nyberg, 2016, p.1634). Climate change can cause weather events
such as heat waves, extreme rainfall and floods, droughts, storms and hurricanes, and
melting glaciers and rising sea levels (Coumou and Rahmstorf, 2012, p.491). These
events can damage infrastructure, disrupt supply chains and cause direct losses for
businesses (Fischer and Knutti, 2015, p.560; Clarke et al. 2022, p.2). Climate change can
have negative impacts on global supply chains by affecting the availability and quality
of raw materials, components, and products (Badjeck et al. 2010, pp.376-377; Davis et al.
2021, pp.54-55). Changes in temperature, rainfall patterns, and natural disasters can
affect agricultural productivity, leading to shortages and price fluctuations. In addition,
rising sea levels and increased storm activity can disrupt shipping and transport routes,
causing delays and increased costs (Godde et al. 2021, pp.1-2).

Governments around the world are implementing policies and regulations to reduce
global warming and carbon emissions. These measures include carbon pricing, emission
reduction targets, and renewable energy incentives (Baranzini et al. 2017, pp.2-3).
Businesses may face increased compliance costs, stricter environmental standards, and
the need to adapt their operations to meet new regulations (Carl and Fedor, 2016, pp.51-
52). Increased awareness of climate change has led to changes in consumer preferences
and market dynamics. Consumers increasingly demand sustainable and
environmentally friendly products and services (Porter and Van der Linde, 1995, p.111;
Kolk and Pinkse, 2007, pp.1-2; Turker and Altuntas, 2014, pp.838-839). Businesses that
cannot adapt to these changing preferences may face declining sales and market share.
In contrast, companies that adopt sustainability and climate-friendly practices can gain
a competitive advantage and attract environmentally conscious customers (Yu et al.
2022, pp.4-5).

Climate change is a major societal issue and businesses are increasingly being judged on
their environmental practices. Negative environmental impacts such as high carbon
emissions, deforestation, or pollution can damage a business's reputation and brand
image (Stern and Wolske, 2016, p.1; Jordan et al. 2018, p.83; Mora et al. 2018, p.931). In
contrast, businesses that adopt sustainable practices and demonstrate a commitment to
addressing climate change can enhance their reputation and increase customer loyalty
(Zhang et al. 2022, pp.2-3).

Climate change also poses financial risks to businesses through increased insurance
costs, asset depreciation, and investment losses. Insurers may raise premiums or reduce
coverage in regions prone to climate-related risks (Frame et al. 2020, pp.782-783). Assets
located in areas vulnerable to climate impacts, such as coastal properties, may lose
value (Houze Jr et al. 2011, pp.291-292; van Oldenborgh et al. 2017, pp.2-3). Moreover,
investments in fossil fuels and other carbon-intensive industries may become financially
risky as the world transitions to a low-carbon economy (Zhang et al. 2022, pp.1914-
1915). To overcome these challenges, businesses are increasingly incorporating climate
change considerations into their strategies (Allam and Jones, 2019, pp.2-3). In this
context, sustainable practices are being implemented, climate resilience plans are being
developed, renewable energy sources are increasing, and the risks presented by the
transition to a low-carbon economy are being reduced. Businesses are adopting
innovation to capitalize on these opportunities (Shayan et al. 2022, pp.2-3).
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This study offers a comprehensive literature review on the current state of climate
change research focusing on its business impact. It also highlights the topics garnering
the most attention and sheds light on potential gaps and opportunities for future
research studies on climate change and business enterprises. Based on current research
findings, it provides valuable insights for policymakers and business leaders, thus
paving the way for more effective policies and practices. As a bibliometric analysis, this
study will offer a more precise understanding of how new research will address the
gaps in the field and complement the existing work by pointing to the gaps, relevant
studies, publication trends and policy recommendations. As a result, it will lay the
groundwork for future research endeavours.

This article is organized and sequenced as follows. First, the data and bibliometric
methods used are presented, while the second section summarises the research results.
The third section discusses implications and empirical gaps. The fourth section presents
the conclusions of this study. Section five presents conclusions and recommendations
for future research for organizations.

Bibliometric Analysis

The main objective of this research is to analyse and systematise various aspects of the
existing literature at the intersection of climate change and business. This aim
corresponds to the broader objective of the topic to be examined. There are two
approaches that are appropriate to achieve such objectives. The first is the subjective
approach, which is based on scientists' interpretation of the topic they wish to
investigate (Tranfield et al. 2003, pp.215-216). The other is the objective approach based
on bibliographic and quantitative methods (Di Stefano et al. 2010, pp.8-9). A
combination of the two approaches seems to be necessary to grasp the structure and
characteristics of any research topic. The second approach, the objective approach, is
increasingly adopted to study new areas of research that attract the interest of different
fields. Qualitative approaches are subject to a cognitive bias linked to the expertise of
the researchers (Appio et al. 2014, p.626). Accordingly, this study proposes to use an
objective and subjective approach to examine how the topic of Climate Change and
Business is integrated into the business and management fields. In particular,
bibliometric analysis will be adopted as the objective approach.

Bibliometric analysis is a method used to examine and evaluate scientific literature
using various measures (Tuncay and Yagiz, 2020, p.269). Bibliometric analysis is a
powerful tool used to understand scientific communication, trends, influences, and
interactions between fields (Pritchard, 1969, p.348; Verbeek et al. 2002, pp.399-400). It
involves statistical analysis of bibliographic data such as citations, publication counts,
author affiliations, and keywords to gain insight into patterns and trends of scientific
literature (Small, 1999, pp.799-800; Grant, 2000, p.1108; Ellegaard and Wallin, 2015,
p-1810).

The primary purpose of bibliometric analysis is to assess the impact and influence of
scientific work and also to identify important contributors and areas of research in a
particular field. It provides researchers, institutions, and policy makers with valuable
information about productivity, visibility, and collaboration patterns in a particular
field of study (Glanzel, 1996, pp.167-168).
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Methodology

The population of the study consists of all documents in the field of climate change and
enterprises. For this purpose, the documents in the Scopus database between 1989-2023
(34 years) were used as a sample. In the Scopus database, Title + Abstract + Keywords +
Keywords Plus sections were included by selecting the subject title, while in the Scopus
database, Article Title + Abstract + Keywords + Keywords + Keywords sections were
selected. The search was performed by using the quoted words "Climate change” AND
"Business". As a result of the search for "Climate change" AND "Business" in the Scopus
database, 8395 studies were reached. Social sciences were limited to business,
management and accounting, economics, econometrics and finance, decision sciences
and psychology and 1717 publications were included in the study. The data were first
obtained separately in CSV excel format. Then, using R programming language,
RStudio, bibliometrix and openxlsx libraries, the data were combined and transferred to
Excel. During this transfer, duplicate records were automatically eliminated using a
computer programme written in R language. Co-authorship of authors and co-
occurrence of keywords were analysed with VosViewer software.

Research model

The aim of this research is to describe the literature on climate change and enterprises.
The flow diagram created for this research is shown in Graphic 1.

Designing the research

Searching the Scopus database

Preparation of CSV Excel data file after limitations

Bibliometric analysis of the data file

Visualization of analysis results

— — — — | N —

Interpretation of analysis result

RN RS

Graphic 1. Figure diagram of the research
The questions sought to be answered while designing the research are as follows;

e What are the concept of climate change and the types of publications related to
businesses?

e Who are the authors with the most publications on the concept of climate change and
enterprises?

e What are the trending topic analyses for the concept of climate change and
enterprises?
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¢ What are the co-author analyses on the concept of climate change and enterprises?

e What are the keyword networks related to the concept of climate change and
enterprises?

¢ How were word clouds and word trees created for the concept of climate change and
enterprises?

e What are the most relevant references related to the concept of climate change and
enterprises?

e Which journals are the most productive according to Bradford's law on the concept of
climate change and enterprises?

e What are the most relevant words related to the concept of climate change and
enterprises?

o How is the source production of concepts related to the concept of climate change and
enterprises between 1989-2023?

Findings
Basic characteristics of the literature

1717 publications published between 1989-2023 were identified. In Table 1, general
information about the data set obtained after the search profile of publications related to
climate change and enterprises in the Scopus database in 34 years is given.

Authors Authors of single-authored docs
4964 402
Author's Keywords (DE)
4470

Graphic 2. Main information about data

International Co-Authorship Co-Authors per Doc

27.32 % 3.12

Document Average Age Average cltations per doc

6.55 23.46

Additionall summary information about the sample is provided in Table 1.

Table 1. Main Information about the sample

Description Results Description Results
MAIN INFORMATION Authors of single- 402
ABOUT DATA authored docs
Timespan 1989:2023 AUTHORS
COLLABORATION
Sources (Journals, Books, | 829 Single-Authored Docs 402
etc)
Documents 1717 Co-Authors Per Doc 3.12
Annual Growth Rate % 13.58 International Co- 27.32
Authorships %

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com



itobiad- Research Article « 2062

Document Average Age 6.55 DOCUMENT TYPES

Average Citations Per Doc | 23.46 Article 1367
References 1 Book 204
DOCUMENT Conference Proceeding 86
CONTENTS

Author’s Keywords (DE) 4470 Book Series 45
AUTHORS Trade Journal 17
Authors 4964

According to Table 1, most of the published articles have more than one author and
only 402 of them have only one author. Of the total 1717 publications, 1367 are articles,
204 are books, 86 are conference proceedings, 45 are book series and 17 are trade
journals. This subject has an annual growth rate of 13.58 and an average of 23.46
citations per document. The average number of co-authors per document is 3.12. The
percentage of international co-authors is 27.32.

Y

Graphic 3. Authors with the most publications

Figure 3 shows the first 9 authors with the highest number of publications in the studies
on climate change and enterprises in the Scopus database. Accordingly, it is seen that
the author with the highest number of publications is Griffiths, A. (6 publications), the
author with the second highest number of publications is Tanner, T. (5 publications)
and the number of publications of the authors in the last seven is (4 publications).
Griffiths is the author with the most publications in the field of climate change and
business. This is probably due to his expertise, experience, or interest in this field. It
may also indicate that he has made significant contributions through his work in this
field. Tanner is recognized as an important researcher in this field and is ranked second
with 5 publications. This indicates that he has made important contributions to the
subject. Also, the fact that Griffiths, A. is just behind him may indicate a close
competition in terms of publications on climate change and business. The fact that the
authors in the last seven have 4 publications each indicates that a variety of experts in
this field have made significant contributions. These authors may have worked in this
field with different perspectives and research approaches. This diversity may indicate
that different dimensions of climate change and businesses are being addressed.
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Most Relevant Sources

Sources.

N. of Documents

Graphic 4. Most relevant references

Figure 4 shows the related references. Sustainability (Switzerland) ranks first with 96
articles, followed by Environmental Science and Policy (66), Climate and Development
(39), and Journal of Cleaner Production (38). Based on the results of the bibliometric
analysis, it shows that Switzerland is a leading country in terms of sustainability-related
research and publications. The 96 articles from Switzerland represent a significant
scientific contribution in this field. This shows that the work on sustainability by
universities, research organizations and scientists in Switzerland is internationally
notable. It also shows that journals such as Environmental Science and Policy, Climate
and Development, and the Journal of Cleaner Production constitute an important
literature on sustainability issues and support research in this field. The number of
articles in these journals shows how much interest these topics attract and that there is
an intense scientific interaction in these fields.

Trend Topics
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Graphic 5. Trend topics
Trend topic analysis is an analysis that shows which key concepts are more common in

publications in which years. This analysis shows which concepts are studied more in
which years in the field. Trend topic analysis provides us with detailed information
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about a field conceptually (Aydinoglu et al. 2023, p.254). While the concept of the world
between 2004-2005 or South America between 2004-2008 was a subject studied in
climate change and business literature, it is seen that the number of subjects studied has
increased and the concepts have changed with the increasing number of publications in
recent years. In 2015 and afterward, it is seen that there has been an increase in
environmental and climate change issues. It is seen that the concept of climate change is
the concept with the highest frequency value, especially between 2013-2020, and the
topics related to climate change gain importance following the topics in the following
years. The result of the bibliometric analysis shows that the number of publications of
climate change and topics in the business literature has increased in South America and
in the world in general for a certain period (2004-2008). Moreover, from 2015 onwards,
there is an even greater increase in environmental and climate change issues. Since 2005,
the issue of climate change has received more attention, indicating that this issue is
becoming more recognised by many people and organizations around the world.
Various environmental events and awareness-raising campaigns may have been
effective during this period. Since 2015, the increase in environmental and climate
change issues shows that the number of scientists and researchers working in these
fields has increased and these issues have gained more importance. It is seen that the
concept of climate change has the highest frequency value between 2013-2020 and this
issue has gained importance. This shows that more research is being conducted on
climate change in scientific and academic circles and that this topic is becoming more
prominent.

Core Sources by Bradford's Law

Articles

USTAINABILITY (SWITZERLA
CLIMATE AND DEVELOPMENT

st

JOURNAL OF CLEANER PRODUC

Source log(Rank)

Graphic 6. Bradford’s law

In 1934, Bradford's law, formulated by Samuel C. Bradford to examine the distribution
of a concept in the literature, categorizes the sources publishing in this field. The
criterion determined in the formation of these groups is the same number of
publications in each region (Tonta and Al, 2008, pp.43-44). The difference here is that
although the number of publications is the same, the number of journals will be
different. The reason for this is that the productivity of journals is not the same
(Srisusilawati et al. 2021, p.7). In the Bradford Law graph, where the relationship
between journals and articles on climate change and businesses is analyzed, it is seen
that the most productive journal in Region 1 is Sustainability (Switzerland). This means
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that a researcher who wants to examine the studies on climate change and enterprises
can first examine this journal. After that, it would be useful to take a look at
Environmental Science and Policy journals with the 2nd region value. The journals of
the 3rd region, which is the last region, can be considered as the last source to be
examined by the researcher, which includes publications that are less important than
the others. The result of this analysis provides an important guide to determine in
which journals and sources research on climate change and business is concentrated.
According to the Bradford Law graph, Sustainability magazine stands out as the most
prolific journal for research on climate change and business. This suggests that this
journal is a particularly essential resource for researchers. Articles in this journal may
have addressed the relationship between climate change and businesses on issues such
as sustainability, environmental impacts and business strategies. The journals that fall in
region 2 on the Bradford Law graph represent other important sources contributing to
research on climate change and business. It may be useful to browse these journals to
access information from different perspectives and develop a more comprehensive
understanding. Journals in the third region of the Bradford Law graph may represent
less important or less prolific sources on the topic. These journals may deal with specific
or narrowly focussed topics. Researchers may use these journals to further analyse or
investigate more specialised topics.
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Graphic 7. Word cloud

According to Figure 7, it is seen that the words adaptive management, sustainable
development, human, environmental management, and decision-making are mostly
used in the 1717 studies that analyzed climate change and enterprises. Then, the words
water management, governance approach, organization and management, risk
assessment, and environmental policy were used. The results of this bibliometric
analysis show the focal points of the relationship between climate change and
businesses in the literature. The impacts of climate change on businesses can change
rapidly and businesses may need to adapt to these changes. Therefore, adaptive
management is an important focal point in the literature. The ability of businesses to
react quickly to environmental changes is an issue that this analysis emphasises.
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Combating climate change involves not only environmental impacts but also
sustainable development goals. Businesses' adoption of this concept shows that they are
not only responsible for their own profitability, but also for society and the
environment. It is important for businesses to take into account not only environmental
factors but also human factors to cope with climate change. The role of people in this
process is at the centre of environmental management and decision-making processes.
Climate change has a major impact on water resources. Therefore, the issue of water
management is of strategic importance for businesses. The sustainable use of water
resources and the work of enterprises on water consumption issues can increase
environmental sustainability. It is important to establish effective governance and
environmental policies in combating climate change. Businesses can make positive
contributions to both their environment and their own business processes by adopting
these policies and approaches. Climate change is an important source of risk for
businesses. Therefore, risk assessment can help businesses to develop their
sustainability strategies. The results of this analysis show that businesses show interest
in identifying and managing these risks.

biodiversity
76

2%

Graphic 8. Word tree

After the word cloud, a word tree was utilized to see the frequencies of the most
recurrent keywords in the dataset. According to the word tree in Figure 8, it is seen that
concepts such as climate change, adaptive management, sustainable development,
human, and environmental management, article, decision-making, and governance
approaches are frequently used concepts in studies on enterprises. This bibliometric
analysis result points to very important information. Climate change is of great
importance today as both an environmental and economic problem. Businesses have to
consider the issue of climate change to achieve sustainability goals and manage
environmental risks. It is therefore not surprising that this term is frequently used.
Businesses are adopting adaptive management approaches to quickly adapt to
environmental changes and uncertainties. This is an important part of succeeding in a
competitive business world. Sustainable development is a concept where businesses
aim to balance environmental, social and economic factors. Businesses should focus on
sustainability principles for long-term success. Human and environmental management
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refers to the efforts of businesses to achieve a balance between human resource
management and environmental sustainability. Businesses should fulfil their
responsibilities towards both their employees and the environment. This term may
represent the sources from which academic research examines and publishes topics
relevant to business. Articles play an important role in the development of business
literature. Businesses use various methods to make strategic and operational decisions.
Therefore, decision-making processes play a central role in business management.
Business governance includes topics such as corporate governance principles, codes of
ethics and the internal governance structure of companies. Businesses should adopt
ethical and effective governance approaches.

Most Relevant Words

Keywords Plus

cht::rences
Graphic 9. Most relevant words

Figure 9 shows that the most relevant word in 1717 publications is climate change
(1018). Following climate change, the most relevant words are adaptive management
(275), sustainable development (159), human (136), environmental management (134),
article (117), decision making (117), governance approach (115), environmental policy
(107) and risk assessment (99). The results of this bibliometric analysis show that the
topic of "climate change" is an important focal point in the publication world. The
number of studies on climate change is quite high compared to other topics. Other
important words that studies on climate change focus on are related to concepts such as
"adaptive management", "sustainable development’, "human", "environmental
management”. These results show that there is a focus on how to achieve better
management and sustainable development in relation to climate change. It also states
that factors such as human impact and environmental management are also important
in climate change. Concepts such as "article", "decision-making", "governance
approach", "environmental policy” and "risk assessment" also indicate that research on
climate change includes these topics and how they are addressed in this context.
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Graphic 10. Sources” production over time

According to Figure 10, it is seen that the resource production of the concepts of
"climate change" and "business”, which are also used in the selection of articles between
1989 and 2023, has increased significantly, especially in 2017 and afterward in
Sustainability (Switzerland). It is seen that there is an increase in the publications of the
Journal of Cleaner Production in the field of climate change and enterprises after 2022.
In contrast, there is a steady line in the publications of Disasters, Climate and
Development, and Environmental Science and Policy, which fluctuated up and down
until 2022. The results of this bibliometric analysis interestingly show that there is a
significant increase in the field of climate change and business. Since 2017, global
awareness of climate change and sustainability issues may have increased. With the
impact of important international agreements such as the Paris Agreement and
sustainability-related policy changes during this period, businesses and researchers
may have focused more on these areas. After 2017, the focus on combating climate
change and sustainable business practices may be due to increasing financial and
economic pressures in the business world. Companies may have adopted sustainability
strategies by paying more attention to their environmental and social responsibilities.
Universities, research institutions and funders may have allocated more resources to
research on climate change and business. This may have encouraged academics and
researchers to work more in these areas. After 2022, the increase of the Cleaner
Production Journal on these topics may indicate that this journal may have become an
important platform in this field. Likewise, the fact that other journals have started to
publish more articles on these topics may explain the reason for this increase. However,
it is an interesting contrast that Disasters, Climate and Development and Environmental
Science and Policy show a stable trend. The reason why these journals maintain a more
constant volume of publications may be that they are concentrated in a particular area
of specialisation or have a different readership. It is also important to note that these
journals may be publishing research on topics not directly related to climate change and
business in particular.
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Network analysis of authors

In this part of the study, a cluster detection analysis was applied to observe the
community-like structure in the author's co-citation network. Based on this analysis,
dominant intellectual groups within the field were identified. Cluster detection analysis
is a method used to identify groups or clusters of related entities within a larger
network. The analysis was applied to the authors' co-citation network. The co-citation
network represents the relationships between authors based on the frequency with
which they are cited together in the bibliographies of various documents, indicating a
link between their research (Waltman, 2016, pp.368-369). The cluster analyses (Figure 11
and Figure 12) identified six clusters based on the authors' lines of inquiry. As seen in
Figure 11, in Cluster 1 (red), the most contributing authors are Grainger, A., and Brown,
S.; in Cluster 2 (green), the most contributing authors are Stringer, I. C., Thomas, R. J.,
Escadafal, R., Akhtar-Schuster, M.; in Cluster 3 (blue), the most contributing authors are
Fazey, 1., Geeson, N., Hessel, R, and Hubacek, K. In Cluster 4 (yellow), the top
contributing author is Stolle, F., in Cluster 5 (purple), the top contributing author is
Fulajtar, E., and in Cluster 6 (turquoise), the top contributing authors are Mcgouran, C.,
and Samuel, A.

These data show six different clusters among authors obtained as a result of a
bibliometric analysis. The clusters obtained from this analysis show that certain authors
are concentrated in certain research areas and have made significant contributions in
these areas.

Cluster 1 (Red) seems to represent an area of research in which authors such as
Grainger and Brown have made the most contributions. These authors are probably
pioneering figures in the field and their work is recognised as one of the main
references in the field. Cluster 2 (Green) seems to represent a research area driven by
authors such as Stringer, Thomas, Escadafal and Akhtar-Schuster. These authors must
have made significant contributions to this field and provide important resources for
those working in this area. Cluster 3 (Blue), authors such as Fazey, Geeson, Hessel and
Hubacek have been identified as the top contributors to the blue cluster. This may be
indicative of the importance of the area of research they are directing to the cluster.
Cluster 4 (Yellow), Stolle is listed as the author who contributed the most to the yellow
cluster. These authors should be prominent in the area of research that they have
referred to the yellow cluster. Cluster 5 (Purple), Fulajtar is listed as the author who
contributed the most to the purple cluster. These authors may have special expertise or
a leadership role in the research area to which they contribute to the purple cluster.
Cluster 6 (Turquoise), Mcgouran and Samuel appear to be the top contributors to the
turquoise cluster. They must have a specific expertise or knowledge of the research area
in which they represent this cluster.
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Graphic 11. Co-authorship network.

Note: The frst panel identifed journal network, and second panel identifed network
density (N=1.717 publications). Created using VOS Viewer version 1.6.19.
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Graphic 12. Visual representation of co-citation clusters

Note: The frst panel identifed journal network, and second panel identifed network
density (N=1.717 publications). Created using VOS Viewer version 1.6.19.

Network analysis of keywords and key research hotspots

Figure 13 and Figure 14 show the lexical co-occurrence network of publications on
climate change and businesses, which is constructed by using the relations of keywords
with each other. Here, the diameter of the circles indicates the number of times a word
occurs in the sample, the links between them indicate the words used together, and the
thickness of the link indicates the number of times these words are used together. The
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colourings here were created using network clustering algorithms and each colour
represents a topic cluster. These groupings can be made and quantified in many
different ways. The keywords in Figure 13 and Figure 14 are divided into five different
clusters. Each sub-cluster is coloured with a different colour. Climate change is the most
repeated keyword. The other most repeated keywords in the publications are water
management, human, risk, land management, change management, health care
planning and safety.

As a result of this bibliometric analysis, the fact that the keyword climate change is the
most repeated keyword indicates that research in this area is of great interest. This
indicates that climate change is recognised as a serious problem worldwide and
researchers are exploring ways to find solutions, understand and mitigate its impacts.
Water management is closely related to climate change because climate change can
affect water resources. Water management is an important issue for sustainable use of
water resources and prevention of water crises. The frequent use of the keyword human
may reflect the importance of human-oriented issues in research, such as human
behaviour, human health, societal impacts and people's strategies to cope with climate
change. Assessing the risks related to climate change and developing strategies against
these risks shows the importance of this keyword. Climate change may also affect land
use and change management issues. These keywords show that researchers are
examining how to develop more sustainable and appropriate policies in these areas.
Climate change may affect health services and safety. These keywords reflect how the
health sector can cope with climate change and increase security measures.
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Graphic 13. Co-occurrence of keywords network.

Note: The frst panel identifed journal network, and second panel identifed network
density (N=1.717 publications). Created using VOS Viewer version 1.6.19.
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Graphic 14. Visual representation of co-occurrence of keywords network.

Note: The frst panel identifed journal network, and second panel identifed network
density (N=1.717 publications). Created using VOS Viewer version 1.6.19.

Conclusion and Discussion

Since studies on the relationship between business enterprises and climate change have
been recently the centre of attention, academic reference to the topic is limited.
Therefore, the bibliometric review on the impact of climate change on business
enterprises will contribute to the existing literature. Climate change is an urgent issue
that must be addressed for business enterprises seeking to survive and gain a
competitive advantage. Study findings contribute to a better understanding of how
climate change impacts the business world and thus offer a perspective for future
research. According to the study findings, Griffiths, A. (6 publications) is the author
with the highest number of publications on the relationship between climate change
and business enterprises. Trending topics analysis suggests that studies mainly focus on
South America in the relevant literature. However, there has been a recent increase in
the topic and conceptual variety as the number of publications has increased. Findings
point to Grainger, A. and Brown, S. as the authors with the highest contribution rate
and climate change as the most repeated keyword. Some other frequently repeated
keywords are water management, human, risk, land management, change
management, health care planning, and safety. The term ‘adaptive management’ stands
out in the word cloud and ‘climate change’ in the word tree. Sustainability
(Switzerland) journal is determined to be the most relevant and the most productive
journal. Findings also point to a significant increase in resources focusing on the
concepts of ‘climate change” and ‘business’ in a selection of articles from 1989 to 2023,
particularly in the Sustainability (Switzerland) journal as of 2017.
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Climate change has become a serious concern worldwide and has major impacts on
businesses. The bibliometric analysis of this study reflects the importance of this issue in
the business world. Climate change presents both risks and opportunities for
businesses. This issue brings many business opportunities such as environmental
sustainability, carbon footprint reduction, energy efficiency, and green products (Urhan
et al. 2023, pp.81550-81551). In this context, businesses need to develop innovative
solutions to cope with climate change and build a sustainable future.

Bibliometric analysis helped us to identify key actors and studies in the relevant
literature. The results of this study allowed us to identify the countries, the most cited
authors, and the most cited articles in the research on climate change and businesses.
This information serves as a guide for future researchers and allows them to conduct
more in-depth studies on related topics.

Furthermore, the bibliometric analysis also reveals collaborations and links between
different disciplines (Ellegaard and Wallin, 2015, p.1810). It shows that research on
climate change frequently interacts between different disciplines such as business,
environmental sciences, economics, and social sciences. This interdisciplinary
collaboration enables the development of more comprehensive and holistic solutions
(Matos et al. 2022, p.3).

In conclusion, the bibliometric analysis of research on climate change and businesses
reveals the size and diversity of the literature in this field. The imperative for businesses
to cope with climate change and build a sustainable future is increasingly emphasized.
Therefore, the findings of this study provide important guidance for business leaders,
policymakers and researchers. More research needs to be conducted on climate change
and businesses need to increase their sustainability efforts.

Future Recommendations

As a result of the research, some key strategies that businesses can adopt to effectively
address the challenges of climate change are suggested. These recommendations are as
follows:

Sectoral Focus: Strategies for coping with climate change may vary by business type.
Future research should examine climate change impacts and adaptation strategies
specific to businesses in different sectors. For example, customised research is needed
for businesses in different industries, such as the energy sector, agriculture, tourism or
the financial sector.

Risk Management and Adaptation Strategies: More work needs to be done to
understand how businesses will cope with climate change. How can businesses' risk
management strategies be shaped based on climate change scenarios? What can
adaptation strategies be? Research on these issues can guide businesses.

Green Innovation: In the fight against climate change, more focus should be placed on
green innovation and sustainability efforts of enterprises. Future studies should address
how businesses can make their products, processes and business models more
sustainable.

Financing and Investment: More research should be done on how businesses can find
the necessary resources to tackle climate change and invest in sustainable projects. This
should include examining the impacts of green finance and socially responsible
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investment on business.

Policy and Regulation: How should businesses interact with governments' climate
change policies and regulations? Future research should examine the strategies and
potential opportunities for businesses to adapt to these policies and regulations.

Co-operation and Information Sharing: How can new models and platforms be created
to increase climate change-related knowledge sharing and co-operation among
businesses? This should be part of future work.

Training and Awareness: More focus should be placed on training and training
materials to raise awareness of business owners, managers and employees on climate
change.

Data and Monitoring: Better data and analytical tools are needed for businesses to
monitor and assess climate change impacts. Future research should address how
businesses can be better equipped in this regard.

Social Responsibility and Reputation Management: More work needs to be done to
better understand the relationship between businesses' social responsibility and
reputation management strategies and combating climate change.

Global Co-operation: Climate change is an international problem. Opportunities for
businesses to co-operate globally and achieve sustainability goals should be further
examined.

These recommendations can help businesses improve their strategies to cope with
climate change and increase their sustainability. Future research addressing these issues
can help businesses find more effective and sustainable solutions.

Peer-Review Double anonymized - Two External
* It is declared that scientific and ethical principles have been followed while
carrying out and writing this study and that all the sources used have been properly

Ethical Statement

cited.
Plagiarism Checks Yes - Ithenticate
Contflicts of Interest The author(s) has no conflict of interest to declare.
Complaints itobiad@itobiad.com
Grant Support The 'author(s) acknowledge that they received no external funding in support
of this research.
Degerlendirme iki Dis Hakem / Cift Tarafli Krleme
* Bu ¢alismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu ve
Etik Beyan yararlanilan tiim galigmalarin kaynakgada belirtildigi beyan olunur.
Benzerlik Taramast Yapild: - Ithenticate
Etik Bildirim itobiad@itobiad.com
Cikar Catismast Cikar catismasi beyan edilmemistir.
Finansman Bu aragtirmayi desteklemek igin dis fon kullanilmamuistir.

insan ve Toplum Bilimleri Arastirmalari Dergisi | 1ISSN: 2147-1185 | www.itobiad.com


mailto:itobiad@itobiad.com
mailto:itobiad@itobiad.com

2075 -itobiad -Researh Article

References / Kaynakca

Allam, Z., & Jones, D. (2019). Climate Change and Economics Resilience through Urban
and Cultural Heritage: The Case of Emerging Small Island Developing States
Economies. Economies, 7, 62. D0i:10.3390/econmies7020062

Appio, F. P., Cesaroni, F., & Di Minin, A. (2014). Visualizing the structure and bridges of
the intellectual property management and strategy literature: a document co-citation
analysis. Scientometrics, 101(1): 623-661.

Aydinoglu, A. U, flhan, A. O., & Ozer, O. K. (2023). Bir Sosyal Bilimler Arastirma
Yontemi Olarak Bibliyometri: Akademik Girisimcilik Ornegi. Pamukkale Sosyal Bilimler
Enstitiisii Dergisi, Say1 55: 235-258.

Badjeck, M.-C., Allison, E. H., Halls, A. S., & Dulvy, N. K. (2010). Impacts of climate
variability and change on fshery-based livelihoods. Mar. Policy, 34: 375-383.

Baranzini, A., van den Bergh, J. C. J. M., Carattini, S., Howarth, R. B., Padilla, E., & Roca,
J. (2017). Carbon pricing in climate policy: seven reasons, complementary isntruments
and political economy considerations. WIREs Clim Change, 8: e462. Doi:10.1002/wcc.462

Carl, J., & Fedor, D. (2016). Tracking global carbon revenues: A survey of carbon taxes
versus cap-and-trade in the real World. Energy  Policy, 96: 50-77.
Doi:10.1016/j.enpol.2016.05.023

Clarke, B., Otto, F., Stuart-Smith, R., and Harrington, L. (2022). Extreme weather
impacts of climate change: an attribution perspective. Environmental Research Climate, 1,
012002. Doi:10.1088/2752-5295/ac6e7d

Coumou, D., & Rahmstorf, S. (2012). A decade of weather extremes. Nature Clim.
Change, 2: 491-496. https://doi.org/10.1038/nclimate1452.

Davis, K. F., Downs, S., & Gephart, J. A. (2021). Towards food supply chain resilience to
environmental shocks. Nature Food, 2: 54-65.

Di Stefano, G., Peteraf, M., & Verona, G. (2010). Dynamic capabilities deconstructed: a
bibliographic investigation into the origins, development, and future directions of the
research domain. Industrial and Corporate Change, 19(4): 1187-1204.

Ellegaard, O. & Wallin, J. A. (2015). The bibliometric analysis of scholarly
production: How great is the impact?. Scientometrics, 105(3): 1809-1831.

Fischer, E. M., & Knutti, R. (2015). Anthropogenic contribution to global occurrence of
heavy-precipitation and high-temperature extremes. Nat. Clim. Chang. 5: 560-564.
https://doi. org/10.1038/nclimate2617.

Frame, D. ]., Rosier, S. M., Noy, 1., Harrington, L. J., Carey-Smith, T., Sparrow, S. N.,
Stone, D. A., & Dean, S. M. (2020). Climate change attribution and the economics costs
of extreme weather events: a study on damages from extreme rainfall and drought.
Climatic Change, 162: 781-797. D0i:10.1007/s10584-020-02729-y

Glanzel, W. (1996). The need for standards in bibliometric research and Technology.
Scientometrics, (35):167-176.

Godde, C. M., Mason-D’Croz, D., Mayberry, D. E., Thornton, P. K., & Herrero, M.

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com


https://doi.org/10.1038/nclimate1452

itobiad- Research Article « 2076

(2021). Impacts of climate change on the livestock food supply chain; a review of the
evidence. Global Food Security, 28: 100488. Doi:10.1016/j.gfs.2020.100488

Grant, ]. (2000). Evaluating “payback” on biomedical research from papers cited in
clinical guidelines: applied bibliometric study. BM], 320(7242): 1107-1111.

Houze Jr., R. A., Rasmussen, K. L., Medina, S., Brodzik, S. R., & Romatschke, U. (2011).
Anomalous atmospheric events leading to the summer 2010 Floods in Pakistan. Bull.
Am. Meteorol. Soc., 92(3): 291-298. https://doi.org/10.1175/2010BAMS3173.1.

Jordan, A., Huitema, D., Van Asselt, H., & Forster, J. (2018). Governing climate change:
Polycentricity in action?. Cambridge: Cambridge University Press.

Kolk, A., & Pinkse, J. (2004). Market strategies for climate change. European Management
Journal, 22(3), 304-314.

Matos, S., Viardot, E., Sovacool, B. K., Geels, F. W., & Xiong, Y. (2022). Innovation and
climate change: A review and introduction to the special issue. Technovation, 117,
102612. https://doi.org/10.1016/j.technovation.2022.102612

Mora, C., Rollins, R. L., Taladay, K., Kantar, M. B., Chock, M. K., Shimada, M., &
Franklin, E. C. (2018). Bitcoin emissions alone could push global warming above 2C.
Nature Climate Change, 8(11): 931-933.

Okerek, C., Wittneben, B., & Bowen, F. (2011). Climate Change: Challenging Business,
Transforming Politics. Business & Society, 51(1). Doi:10.1177/0007650311427659

Porter, M. E., & Van der Linde, C. (1995). Toward a new conception of the environment-
competitiveness relationship. The Journal of Economic Perspectives, 9(4), 97e118.

Pritchard, A. (1969). Statistical bibliography or bibliometrics?. Journal of Documentation,
25: 348-349.

Shayan, N. F., Mohabbati-Kalejahi, N., Alavi, S., & Zahed, M. A. (2022). Sustainable
Development Goals (SDGs) as a Framework for Corporate Social Restponsibility (CSR).
Sustainability, 14, 1222. D0i:10.3390/su14031222

Small, H. (1999). Visualizing science by citation mapping for Information Science.
Journal of the American Society, 50, 799-813.

Srisusilawati, P., Rusydiana, A. S., Sanrego, Y. D., & Tubastuvi, N. (2021). Biblioshiny R
Application on Islamic Microfinance Research. Library Philosophy and Practice (ejournal).
5096.

Stern, P. C., & Wolske, K. S. (2017). Limiting climate change: what’s most worth doing?.
Environ. Rest. Lett., 12, 091001. Do0i:10.1088/1748-9326/aa8467

Tonta, Y., & Al, U. (2008). Tiirk¢e makalelerin dergilere dagilim: ve Bradford Yasasi.
Bilgi Diinyasi, 9(1): 41-66.

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a methodology for developing
evidenceinformed management knowledge by means of systematic review. British
Journal of Management, 14(3): 207-222.

Tungay, S., & Yagiz, S. (2020). Tirkiye'deki “Bilgi Ugurma (Whistleblowing)”

insan ve Toplum Bilimleri Arastirmalari Dergisi | 1ISSN: 2147-1185 | www.itobiad.com


https://doi.org/10.1175/2010BAMS3173.1

2077 -itobiad -Researh Article

Makalelerinin Bibliyometrik Profili. BMI], 8(4): 266-295.
https://dx.doi.org/10.15295/bmij.v8i4.1716

Turker, D., & Altuntas, C. (2014). Sustainable supply chain management in the fast
fashion industry: An analysis of corporate reports. European Management Journal, 32(5),
837e849.

Urhan, B., Hostut, S., Giideklj, I A, & Aydogan, H. (2023). Cilimate change and
marketing: a bibliometric analysis of research from 1992 to 2022. Environmental Science
and Pollution Research, 30: 81550-81572. https://doi.org/10.1007/s11356-023-26071-9

van Oldenborgh, G.J., van der Wiel, K., Sebastian, A., Singh, R., Arrighi, J., Otto, F,,
Haustein, K., Li, S., Vecchi, G., & Cullen, H. (2017). Attribution of extreme rainfall from
Hurricane Harvey. Environ. Res. Lett, 12: 124009. https://doi.org/10.1088/1748-
9326/aa%f2.

Waltman, L. (2016). A review of the literature on citation impact indicators. Journal of
Informetrics, 10(2): 365-391.

Verbeek, A., Debackere, K., Luwel, M., Andries, P., Zimmermann, E., & Deleus, F.
(2002). Linking science to technology: Using bibliographic references in patents to build
linkage schemes. Scientometrics, 54(3): 399-420.

Wright, C., & Nyberg, D. (2016). An Inconvenient Truth: How Organizations Translate
Climate Change into Business as Usual. Academy of Management, 60(5).
Doi:10.5465/amj.2015.0718

Yu, W,, Hassan, A., & Adhikariparajuli, M. (2022). How Did Amazon Achive CSR and
Some Sustainable Development Goals (SDGs)- Climate Change, Circular Economy,
Water Resources and Employee Rights during COVID-19?. ]. Risk Financial Manag.,
15(8): 364. D0i:10.3390/jrfm15080364

Zhang, L., Xu, M, Chen, H,, Li, Y., & Chen, S. (2022). Globalization, Green Economy and
Environemental Challenges: State of the Art Review for Practical Implicaitons. Front.
Environ. Sci., 10: 870271. Doi:10.3389/fenvs.2022.870271

Zhang, W-L., Chang, C-P., & Xuan, Y., (2022). The impacts of climate change on bank
performance: What's the mediating role of natural disasters?. Economic Change and
Restructuring, 55: 1913-1952. Doi:10.1007/s10644-021-09371-3

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com


https://doi.org/10.1088/1748-9326/aa9ef2
https://doi.org/10.1088/1748-9326/aa9ef2

