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A bibliometric analysis of evolving trends in
climate change and accounting research

Doddy Setiawan®*, Isna Putri Rahmawati® and Arif Santoso?

Abstract: Although studies on climate change and accounting have garnered
paramount interest in last decade, there is a void in the literature in terms of

a summary overview of climate change and accounting. This study aims to provide
a state-of-the-art summary of the literature on climate change and accounting. For
this, it uses the PRISMA protocol, VOSViewer, and R. The analysis is based on big
data from Scopus for the period between 2013 and 2023. Similarly, co-occurrence
and co-authorship analyses are also performed. The results show a significant
increase in related research during the last decade, which reached its peak in 2022.
This increase is attributed to increased publishing opportunities and intensive
efforts, particularly in countries such as China and United States. Additionally,
robust organizational support, such as universities, funding sponsors, and author
productivity, are found to significantly contribute to this growth. Key events, such as
the Paris Agreement, Sustainable Development Goals (SDGs), and accounting stan-
dards also play a pivotal role in driving this growth. This study shows the transfor-
mation of the accounting literature in addressing climate change, leading to the
emergence of new disciplines, including Environmental Management Accounting
(EMA) and carbon accounting. In conclusion, this study provides a comprehensive
synthesis of the fragmented literature and suggests potential avenues for future
review.

Subjects: Environment & Business; Economics; Finance

Keywords: accounting; climate change; sustainability; environmental management
accounting; bibliometric

1. Introduction

Climate change caused by human activities is having significant impact on both physical
ecosystems and societal transformations (Benavent et al., 2017; Cavicchioli et al.,, 2019).
Furthermore, it represents a significant challenge that exerts far-reaching repercussions on
the natural world, economy, and society. The United Nations (2022) has declared that failure
to address climate change poses the most critical risk confronting the global population.
Furthermore, scientific consensus has firmly underscored the anthropogenic nature of climate
change, sparking concerted international efforts to mitigate its impacts and foster adaptation
to the evolving climate. The implications of this situation extend across various sectors,
shaping the social, economic, and scientific landscapes, including those of finance and
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accounting (Auffhammer, 2018; Kundzewicz et al,, 2018; Thomas et al., 2019). The finance
and accounting disciplines are actively contemplating their roles and responsibilities to
address this multifaceted issue.

Traditionally focused on financial reporting and compliance, accounting is undergoing
a transformation to incorporate sustainability considerations into its practices. Climate change
has introduced significant risks to businesses. These risks embody its physical impacts, such as
extreme weather events, and transition risks related to evolving regulations, shifting consumer
preferences, and technological advancements (Hasegawa et al., 2021; Malhi et al,, 2021; Sam
et al., 2020; Xie et al., 2018). First, extreme weather events such as floods, forest fires, and heat
waves interrupt supply chains, damage infrastructure, and disrupt company operations (produc-
tion delays and revenue loss) (Ali et al., 2023), thereby causing financial losses. Second, govern-
ments and other regulators are becoming increasingly aware of the need to mitigate greenhouse
gas emissions and adapt to climate change. Therefore, new regulations and policies have been
implemented, such as incentives on sustainable practices and carbon pricing (Haites, 2018). Third,
with the increasing awareness of environmental issues, consumers increasingly prefer products
and services with lower carbon footprints or support for sustainability (Nekmahmud et al., 2022).
Moreover, climate change encourages innovation and resource efficiency through sustainable
business models (Bocken et al., 2019; Geissdoerfer et al., 2018).

The relationship between climate change and accounting extends beyond mere financial report-
ing. It contains broader dimensions, such as the role of accounting in assessing natural capital,
quantifying emissions, and identifying environmentally sustainable investments. Stakeholders are
demanding heightened transparency, precision, and uniformity in environmental information dis-
closure (Kuo et al.,, 2013; Rashed et al., 2022). This demand has propelled endeavors to harmonize
reporting standards (Cantele et al., 2018; Rounaghi, 2019). There have been several attempts to
streamline accounting on climate change issues; for example, the Global Reporting Initiative (GRI),
founded in 1997 by the Coadlition for Environmentally Responsible Economies (CERES) and United
Nations Environment Programme (UNEP), Sustainability Accounting Standards Board (SASB),
International Financial Reporting Standard (IFRS), Task Force on Climate-Related Financial
Disclosure (TCFD), which was created by the Financial Stability Board in 2015, Partnership for
Carbon Accounting Financials (PCAF) introduced by Dutch banks in 2015, Greenhouse Gas
Protocol created by World Resources Institute (WRI) and World Business Council for Sustained
Development (WBCSD) in 1997, audit and assurance, and integrated reporting by the International
Integrated Reporting Council (IIRC).

With the increasing urgency to address climate change, the field of accounting has stood at
a critical juncture. Although substantial progress has been made, persistent challenges remain in
terms of data accessibility, standardization, and development of robust methodologies. Several
studies have examined climate change from various perspectives, such as board expertise
(Nathalia & Setiawan, 2022), ownership structure (Giannarakis et al., 2018), and corporate govern-
ance (Naciti et al., 2022). Previous studies have also conducted bibliometric analyses on various
topics, such as institutions, the Paris Agreement, carbon markets, green finance, tourism, invest-
ments, technological innovation, and diverse sectors (Du et al., 2015; Estevao, 2021; Joshi & Dash,
2023; Muchiri et al., 2022; Scott & Gossling, 2022; Tautiva et al., 2022; Tuest et al., 2022; Wang
et al, 2018; Wohlgezogen et al., 2020; Xu & Liu, 2023). Tuest et al. (2022) have performed
a bibliometric analysis using separate management accounting and carbon keyword searches.
This helps eliminate contributions from other accounting-related research, such as environmental
accounting and taxation. Despite the increasing intersection of climate change analysis and
accounting, there has been no concerted effort to synthesize existing knowledge in this domain.
No previous investigations have bridged the gap between climate change and accounting through
bibliometric analysis. While existing literature has relied on the Web of Science (WoS) database,
this research adopts the Scopus database because it possesses unique attributes in the context of
social and humanities; therefore, Scopus provides a better representation of the literature than
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WoS (Pranckuté, 2021), which is more suitable for bibliometric review (Abhilash et al., 2023; Ahmad
et al.,, 2023; Antwi et al.,, 2022). The overarching objective of using Scopus is to comprehensively
analyze the interplay between climate change and accounting.

This study contributes to the ongoing discourse by examining the relationship between climate
change and accounting by asking the following question: How did research on climate change and
accounting evolve and how could it advance further? Furthermore, a systematic review is con-
ducted in four stages and uses bibliometric methods to synthesize the existing literature. This
research contributes to the literature in the following ways: (1) It provides a comprehensive
summary of the fragmented literature using big data technology, particularly bibliometric analysis.
(2) The analysis identifies key historical milestones, such as influential authors, journals, and
institutions. (3) It offers implications for policymakers, regulators, and businesses with respect to
refining accounting practices to address the challenges and opportunities posed by climate
change. Overall, the aforementioned contributions provide valuable insights that can broaden
the scope of this research.

2. Literature review

Climate change has emerged as a global challenge with significant impacts on economies,
societies, and ecosystems (Abbass et al., 2022; Feliciano et al., 2022; Filho et al,, 2021; Rocha
et al., 2022). Accounting has assumed a pivotal role in responding to the need to address this crisis.
This field serves as a key instrument for comprehending, quantifying, and conveying the impacts of
climate change on corporate operations and financial performance (Linnenluecke et al., 2015). The
dynamic interaction between climate change and accounting involves a diverse array of dimen-
sions, ranging from the intricacies in carbon emission calculations to the integration of climate
risks and opportunities into the framework of financial reporting (Gulluscio et al., 2020; Ngwakwe,
2012).

An indispensable facet of the intricate nexus between climate change and accounting is the
measurement and disclosure of greenhouse gas emissions and other environmental impacts.
Organizations play a crucial role in precise and transparent accounting practices in the pursuit of
shrinking their carbon footprint and augmenting their sustainability profiles (Gardner et al., 2019).
Carbon accounting, a pivotal dimension in this context, entails meticulous tracking and computa-
tion of emissions. Furthermore, it empowers organizations to monitor their contributions to climate
change and implement effective mitigation strategies. This imperative, extended beyond internal
management practices, impacts external stakeholders, including investors, regulators, and dis-
cerning customers, all of whom increasingly advocate for heightened transparency in emissions
reporting.

There have been several debates regarding the reporting of climate information. First, not all
climate change-related information is financially material, but comprehensive disclosure provides
a broad insight to stakeholders (Jorgensen et al., 2022; Venturelli et al., 2019). Second, the
measurement and quantification of risks and opportunities associated with climate change is
complex, uncertain, and potentially misleading (Simpson et al,, 2021; Ye et al., 2021). Therefore,
the development of metrics and standardized methodologies is necessary (Pinchot et al., 2021,
Wright et al, 2011). The third is mandatory and voluntary disclosure. Fourth, credibility and
greenwashing require independent third-party assurances to guarantee the accuracy of informa-
tion provided by the company (Fernando et al., 2014). This highlights the importance of accounting
in the debate on climate change issues in the business world.

The dynamic landscape of climate change necessitates the integration of climate considerations
into financial reporting (Galeone et al., 2023). Accounting standards and reporting guidelines are
required to improve the consistency, transparency, and comparability of information disclosure by
companies (Ebaid, 2022). The lack of strict climate change regulations may allow companies to
operate without significant disruptions; however, it can also hinder their motivation to invest in
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sustainable practices and demotivate them to address sustainability challenges (Hermundsdottir &
Aspelund, 2021). Enhancing traditional financial reporting frameworks with climate-related data
offers a more comprehensive depiction of organizational risks and opportunities while diminishing
information disparities between management and investors. Disclosures pertaining to both physi-
cal and transition risks and long-term sustainability strategies empower investors to make judi-
cious decisions that are harmonious with the Triple Bottom Line (3Ps) concept, which includes
People, Planet, and Profit (Elkington, 1998). Incorporating non-financial metrics, such as environ-
mental, social, and governance (ESG) factors, presents challenges and opportunities for accounting
professionals to provide a holistic perspective on organizational performance. Accounting can
support adaptation to climate change through the following actions: (i) assessment of vulnerability
and adaptive capacity, (ii) estimation of the costs and benefits of adaptation, and (iii) disclosure of
risks related to climate change impact (Linnenluecke et al.,, 2015). Unfortunately, the absence of
regulations and a corporate culture with minimal social responsibility contributes to a notably low
level of climate change disclosure (Nurunnabi, 2016), and some companies conduct disclosures at
their own pace and use their own methods (Smith et al., 2008). Consequently, climate change and
accounting need to be separated.

3. Methods

This study uses bibliometric analysis as a foundational method to enhance our understanding of
climate change and accounting literature. The research questions were addressed by following the
four distinct phases outlined within the PRISMA protocol (Figure 1). These stages include identifi-
cation, screening, eligibility, and inclusion (Hansen et al., 2022; Kuckertz & Block, 2021; Lim et al,,
2022; Rojas Molina et al., 2022).

The identification stage considers several critical factors, including source type, search engine,
categories, language, period, and keywords (Tautiva et al., 2022). This research exclusively targets
journal articles, excluding other publication types, such as books, book chapters, and conference
proceedings (Harsanto & Firmansyah, 2023), considering their limited contribution to the empirical
and theoretical discussions. Regarding the search engine, this analysis solely relies on the Scopus
database, a globally renowned repository featuring high-quality articles from prominent publishers
(Alves & Mariano, 2018; Dangelico, 2016; Ochoa et al., 2019). The key distinction between Scopus
and WoS lies in the fact that the former grants access to its entire content through a sole
subscription without any modulations and provides overall coverage that WoS (Pranckuté, 2021)
does not. This makes it easier to replicate the results of future studies. Within the spectrum of
search categories, this study focuses on the Business, Management and Accounting, Economics,
Econometrics, and Finance domains. To avoid language bias, the search language is exclusively
English (Alatawi et al., 2023; Gulluscio et al., 2020; Stechemesser & Guenther, 2012). These are set
to ensure a comprehensive and high-quality review (Ibrahim et al., 2022) and non-English research
was separately reviewed by authors with appropriate language skills (Nguyen et al., 2020). The
search timeframe covered the past decade, from 2013 to 2023. The authors used 2013 as the
starting year for the analysis because several key events occurred in this year such as the
introduction of the Task Force on Climate-related Financial Disclosures (TCFD) in 2013, The IPCC’s
Fifth Assessment Report (AR5), and the UN Climate Change Conference (COP 19), which signifi-
cantly declared the role of accounting in the context of climate change. Finally, the keywords used
included the following: “Climate Change,” or “Environmental Management Accounting,” or “Carbon
Performance,” or “Pollution Control,” or “Greenhouse Gas,” or “Gas Emission,” or “Carbon
Management,” or “Carbon Emission,” or “Climate Change Disclosure,” and Accounting”.

In the initial identification stage 13,607 documents were identified based on keyword searches.
Subsequently, a screening process was performed using specific identification criteria. Based on
the data, we conducted a screening process that included the following aspects: year (N=3,089
excluded), subject area (N =9,039 excluded), language (n=19), and source type (n =190 excluded).
This process culminated in a final count of 1,202 documents during the screening stage. The
feasibility stage involved a meticulous review of keywords and titles to ensure that the selected
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Figure 1. Research Protocol.

The final search query
employed was as follows

(15 September 2023): TITLE-
ABS-KEY (“climate change” OR
“environmental management
accounting” OR “carbon per-
formance” OR “pollution con-
trol” OR “greenhouse gas” OR
“gas emission” OR “carbon
management” OR “carbon
emission” OR “climate change
disclosure” AND “accounting”)
AND PUBYEAR > 2012 AND
PUBYEAR < 2024 AND (LIMIT-
TO (SUBJAREA , “ECON”) OR
LIMIT-TO (SUBJAREA , “BUSI”))
AND (LIMIT-TO (DOCTYPE ,
“ar”)) AND (LIMIT-TO
(LANGUAGE , “English”)) AND
(LIMIT-TO (SRCTYPE , “j”))

- cogent.-business & management

articles were relevant to the research topic, which focused on climate change and accounting. This
stage also included error checking of the data to ensure that they could be used for bibliometric
analysis (N=13 excluded). The inclusion stage was the final step, consisting of validation exam-
inations, analysis of publication statistics, and bibliometric analysis based on 1.189 selected pieces
of data. The validation process was independently conducted to ascertain the robustness and
validity of the preceding stages. A preliminary statistical analysis was performed to extract various
pertinent pieces of information. Finally, a comprehensive bibliometric analysis was performed
using VOSviewer as the primary tool and R as the secondary tool (for visualization purposes)
(Aria & Cuccurullo, 2017).

This study employs two bibliometric methods, namely, co-occurrence and co-authorship. The
underlying assumption is that the frequent co-occurrence of words indicates a close relationship
among the selected words (Zupic & Cater, 2015). Co-occurrence analysis is the method that
focuses on instances in which two or more keywords appear together in documents or articles.
This analysis identifies the relationships between keywords within the literature, helping to visua-
lize conceptual connections through bibliometric networks (Callon et al., 1983). The co-occurrence
analysis leads to conclusions regarding the development of climate change research and account-
ing. The second method, co-authorship analysis, explores collaborations between two or more
authors in article writing. Authors who collaborated in the research and co-wrote articles were
considered co-authors. This analysis reveals patterns of collaboration among authors, offering
insights into collaborative networks involving individuals and institutions within academia. The co-
authorship analysis leads to conclusions about the drivers of progress in climate change and
accounting research. This complements the method used to answer the research questions.

Keywords search:
- Climate Change
- Environmental Management Accounting
Articles identified - Carbon Performance
Identification database . Greenhouse Gas
N= 13607 - Gas Emission
- Carbon Management
- Carbon Emission
- Climate Change Disclosure
- Accounting
. Screened and excluded (N= 12405)
Articles that
- Year= 3089
. passed the .
Screening . - Subject Area= 9039
screening
- Language= 19
N= 1202
- Source type= 190
@ - Document type= 68
Articles that o .
Eligibility  and passed the |:> Justification based on title and keywords used
. - in the articles and error checking
Inclusion eligibility 3
N= 1189 (N=13)
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Figure 2. Evolution in the num-
ber of articles production.

- cogent.-business & management

4. Results and discussion
4.1. General characteristics of the literature

4.1.1. Evolution in the number of publications

As shown in Figure 2, there is a discernible increasing trend in the number of publications, with an
average of 108 documents published annually. A significant surge occurred in 2015, which showed
an increase of 60% in documents (n=25); in 2017, there was an increase of 43% in documents (n
=30) and in 2022, there was an increase of 32% in documents (n=44). The Sustainability
Accounting Standard Board (SASB), founded in 2011, provides an accounting standard for identify-
ing, managing, and reporting sustainability factors useful to investors. Later, the TCFD was founded
in 2015 and operationalized in 2013, focusing on climate-related financial disclosures. This coin-
cided with the period following the adoption of the Paris Agreement in December 2015, which
marked a pivotal moment for the transparency and reporting of climate change initiatives.
Therefore, publications on climate change and accounting have significantly and consistently
increased since 2015. After the event, a significant increase occurred in 2017 (n=30), but not in
2016 (n=3). This assumption is based on the premise that an increased focus on climate change
reporting and transparency by organizations took place in 2016, serving as the primary source for
this research. This can also be explained by the increased publication activity in journals like the
Journal of Cleaner Production (n=15 in 2015 and n=8 in 2017). The Accounting Auditing and
Accountability Journal and Journal of Environmental Accounting and Management published
articles on climate change and accounting, marking a return after not publishing in 2014. This
included the Resources Conservation and Recycling Journal, which was first published in 2015 (n=
3). Subsequently, we observe that the publication trend in 2018-2020 experienced a fluctuating
increase, and in 2022, there was a 32% increase in the number of documents (n=44). This surge
was consistent with the Sustainable Development Goals Report of 2022, which highlighted climate
change as the most significant global risk faced by the world’s population (United Nations, 2022).
This prompted a response from various stakeholders, including the academic community. Finally,
we conclude the SASB, TCFD, Paris Agreement, and SDGs Agenda as key events influencing the
increase in the number of publications.

4.1.2. Distribution Across Global Regions and organizations

Over the past decade, China emerged as a leading country in terms of publications, boasting a total of
331 documents (Figure 3), followed by the United States with 197 documents, Australia with 130
documents and the United Kingdom with 125 documents. Figure 4 offers insight into the distribution
of publications worldwide, shedding light on their contributions to the literature on climate change and
accounting. A total of 92 countries contributed to the climate change and accounting literature, with the
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Figure 3. Top 15 contributing
countries.

Figure 4. Global distribution of
publication density.
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number of publications ranging from one to 331 documents. Among the top 15 countries with the
highest publication rates, Asia stood out with the most significant density of 441 documents, closely
trailed by Europe with 423 documents, then North America (n=253), Australia (n = 130), South America
(N=28), and Southern Africa (N=28). The main contributors in each region are the United Kingdom
(Europe), the United Stated (North America), China (Asia), Australia (Australia and Oceania), Brazil (South
America) and South Africa (Southern Africa).

The high number of publications in several countries is also supported by the existence of
regulations requiring climate change reporting. First, China enacted the National Development
and Reform Commission (NDRC) Regulation 2014. Second, the United States introduced the EPA
Mandatory Reporting of Greenhouse Gases Rule in 2019 under the Clean Air Act of 1970. Third,
Australia introduced the National Greenhouse and Energy Reporting (NGER) scheme. Fourth, the
United Kingdom launched the Companies Act (Strategic Reporting and Directors’ Report) 2013
regulation. Fifth, Germany introduced the Reform Act on Accounting Regulations 2014 (BillReg),
which is to be amended by Directive 2014/95/EU.

Regarding the number of publications, the Chinese Academy of Sciences (China), Beijing Normal

University (China), and Ministry of Education of the People’s Republic of China (China) have made
substantial contributions to research on climate change and accounting over the past decade,
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Table 1. Top 15 organizations contributing to research on climate change and accounting

Organization Region Number of Publications
Chinese Academy of Sciences China 42
Beijing Normal University China 34
Ministry of Education of the China 31
People’s Republic of China

Tsinghua University China 30
University of Chinese Academy of China 20
Sciences

Macquarie University Australia 19
Beijing Institute of Technology China 15
Peking University China 14
Macquarie Business School Australia 14
Western Sydney University Australia 13
The University of Sydney Australia 13
University of South Australia Australia 13
Institute of Geographical Sciences China 12

and Natural Resources Research
Chinese Academy of Sciences

CNRS Centre National de la France 11
Recherche Scientifique

Massachusetts Institute of United States 11
Technology

each producing 43, 34, and 31 articles, respectively (as shown in Table 1). Tsinghua University
(China) contributed 30 publications, and the University of Chinese Academy of Sciences (China)
contributed 20 publications. Organizations in China have contributed the most publications, fol-
lowed by Australia, France, and the United States. Table 1 also shows that, in China and Australia,
there are organizations (universities) with a higher interest in climate change and accounting
research than in other countries. This also highlights the fact that universities are the centers of
climate change and accounting studies.

The presence of numerous universities in China has resulted in climate change, and accounting
research receiving significant funding support in the country. As shown in Table 2, eight organiza-
tions (research funding programs) came from China, with a total of 362 publications, followed by
Europe and the United Kingdom, with 36 publications and 22 documents, respectively. The
National Natural Science Foundation of China published 194 documents, or 16.32% of the total
data used in this research. However, the Economic and Social Research Council, which is the
largest funder of the studies of economics, social sciences, and human behavior in the United
Kingdom, contributed only 11 papers to climate change and accounting literature.

Figure 5 shows the 15 countries with the highest number of citations. China had the highest
number of citations (7,644), followed by the United Kingdom (2,505) and Australia (2,307). This
indicates that articles from these countries are a major source of research on climate change and
accounting research. This is consistent with the high production of documents, abundance of
sponsorship funding, and mandatory regulations related to climate change and accounting in
these countries. It is possible that the level of production, funding sponsors, and domestic regula-
tions indicate the quality of the articles; therefore, it is often used as a reference for other research.
Authors who have published many articles on a particular theme have a better understanding of
the research field.
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Figure 5. Top 15 most cited
countries.

Table 2. Top 15 organizations (funding sponsor) contributing to research on climate change

and accounting

Funding Sponsor Region Numbers
National Natural Science China 194
Foundation of China

National Key Research and China 51
Development Program of China

Fundamental Research Funds for China 28
the Central Universities

National Office for Philosophy and China 26
Social Sciences

European Commission European 23
Ministry of Education of the China 22
People’s Republic of China

Chinese Academy of Sciences China 18
Bundesministerium fur Bildung und Germany 14
Forschung

Japan Society for the Promotion of Japan 14
Science

Seventh Framework Programme European 13
Australian Research Council Australia 12
China Postdoctoral Science China 12
Foundation

Economic and Social Research United Kingdom 11
Council

Engineering and Physical Sciences United Kingdom 11

Research Council

National Basic Research Program China 11
of China (973 Program)
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4.1.3. Journal analysis

Figure 5 provides a visual representation of the 15 journals that exhibited the highest publication
on climate change and accounting between 2013 and 2023. The Journal of Cleaner Production
topped the list, boasting the highest number of publications with 414 documents over the past
decade. Following closely were Resource Conservation and Recycling and Ecological Economics,
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each contributing significantly with 63 and 47 documents, respectively. Additionally, economic and
accounting journals, such as Energy Economics and Accounting Auditing and Accountability
Journal, made substantial contributions, producing 46 and 21 documents, respectively.

Figure 6 presents a visual representation of the annual number of publications from the top 15
journals in the field of climate change and accounting over the past decade. Among the selected
journals, the Journal of Cleaner Production stood out as the only journal that consistently
increased its publication count yearly in 2013-2019; this trend followed a decline in 2020 and
2021 and had a resurge in 2022. In 2019, this journal reached its peak by publishing the most
articles on climate change and accounting in the last 10 years (n=65). Several journals exhibited
significant fluctuations in their research on climate change and accounting. For instance,
Ecological Economics did not publish any articles on this topic in 2019. While reaching its peak
in publications in 2019 with seven documents, the journal decreased to four articles in subsequent
years. Resources Conservation and Recycling made its debut in publishing articles on climate
change and accounting in 2015, with a substantial number of three documents. This number
subsequently declined to one document in 2016 but reached its peak in 2022 with 12 documents.
Environment Development and Sustainability first published one article on climate change and
accounting in 2018 document; this year, it published only nine documents. From Figure 7, it can be
concluded that there were annual publication fluctuations in each journal. Some new journals
published related articles in the middle of the decade while the Journal of Cleaner Production and
Energy Economics consistently published articles on climate change and accounting. Some

Figure 7. Top 14 journals by 0 Journal Of Cleaner Production
annual productlon. Resources Conservation And Recyding
60
Energy Economics
Ecological Economics
50
= Accounting Auditing And Accountability Journal
~— Environment Development And Sustainability
40
Intemational Journal Of Energy Economics And
Policy
Business Strategy And The Environment
30
—— Sustainability Accounting Management And
Policy Journal
Journal Of Environmental Accounting And
20 Management
——— Sodal And Environmental Accountability Journal
= Climate Change Economics
10
~— Environmental And Resource Economics
Frontiers In Energy Research
0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Meditari Accountancy Research
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Figure 8. Graphical representa-
tion of the co-occurrence
network.

Note: The first panel identifies
a co-occurrence network while
the second panel indicates
network density

journals experienced a collective decline in publication in 2020-2021. This coincides with the
COVID-19 pandemic, when most universities (as organizations with the most publications) con-
ducted distance learning, possibly affecting the level of research focus on climate change.

4.2. Network analysis of Co-occurrences

Figure 8 presents a graphical depiction of the co-occurrence network obtained through bibliometric
analysis using VOSviewer. This bibliometric network consists of nodes and edges (Van Eck &
Waltman, 2014). Circular nodes denote keyword occurrences, with larger nodes indicating more
extensive research on these keywords (Donthu et al., 2021). Edges, which connect lines between
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nodes, represent relationships and their strength within the research, with thicker edges signifying
stronger or more frequent associations between nodes (Donthu et al., 2021). Furthermore, the
proximity of nodes signifies the strength of the relationship between them.

Figure 8 highlights contributions from several fields and accounting related to climate change
issues. These include environmental management accounting, emission inventory, cost account-
ing, management accounting, social accounting, sustainability accounting, carbon accounting,
greenhouse gas accounting, consumption-based accounting, environmental accounting, account-
ing methods, and carbon management accounting. Additionally, the presence of keywords such as
“carbon tax” and “carbon disclosure” underscore their significance in the accounting and taxation
context, particularly in the efforts to address climate change issues. These keywords offer pro-
found insights into the role and contribution of accounting in mitigating climate change and
indicate the evolution of accounting into various new disciplines in response to the evolving
needs and challenges of the business world.

Table 3 illustrates the frequently associated keywords in research related to climate change and
accounting. The Cluster column highlights the interconnectedness of variables within each cluster,
although this does not exclude the possibility of keywords being connected to other clusters. The
Link column indicates the frequency of keywords linked to others, whereas the Total Link Strength
column shows the strength of the connections. A higher total link strength indicates a stronger
network of keyword connections. Additionally, the Average Publishing Year (Avg. Pub. Year) indi-
cates the period in which a keyword appeared in publications.

Table 3 presents the top 15 most frequently used keywords in climate change and account-

ing research, considering 121 keywords and six clusters represented by various colors. The
term “Climate Change” emerged as the most prominent keyword, appearing 305 times, with

Table 3. Top 15 most frequently used keywords

Label Cluster Links Total Link Occur- Avg. pub.
Strength rences Year

Climate Change 1 118 1423 305 2019.4361

Greenhouse 4 114 2028 265 2018.8038

Gases

Carbon Dioxide 3 114 1478 193 2018.7979

Gas Emissions 4 113 1543 191 2018.9895

Emission 2 114 1312 169 2019.4793

Control

Carbon 2 111 1044 160 2019.2625

Emission

Carbon 3 116 1131 159 2019.6101

Life Cycle 4 111 1356 159 2018.9308

Sustainable 1 115 991 145 2019.4621

Development

Carbon 4 114 1088 128 2019.0469

Footprint

Carbon 3 110 672 113 2019.9469

Emissions

China 2 107 743 107 2019.3178

Environmental 4 110 811 99 2018.5354

Impact

Environmental 2 109 612 88 2018.6023

Economics

Greenhouse Gas 2 106 647 87 2018.2299
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a total link strength of 1,423. This signifies an extensive discourse on this topic, coupled with
strong connections to other keywords. “Greenhouse Gases” and “Carbon Dioxide” followed with
265 and 193 occurrences, respectively. Considering the accounting-related terms,
“Environmental Management Accounting” stood as the sole representative among the top 20
most frequently used keywords with 73 occurrences and the average publications year
2018.4247 (not included in Table 3). Table 3 shows the publication trends for this term
between 2018 and 2019. The keyword “Climate Change” gained prominence with an average
publication year of 2019.3541.

Accordingly, it can be concluded that the research trend for climate change and accounting
peaked between 2018-2019. Climate change became a trending search keyword in 2019, coin-
ciding with the IPCC’s Special Report on Global Warming of 1.5 °C, which has attracted the
attention of various parties and supported by 41 authors from 40 countries. Figure 9 reinforces
this argument, showing that in the last decade, climate change and management accounting
have become keywords that have been popping up yearly. Since 2013, research on accounting
related to climate change has been growing. In 2017-2018, the term “carbon accounting”
emerged, and in 2019-2020, followed by the terms “carbon tax” and “environmental manage-
ment accounting.” This shows that the accounting discipline has evolved along the lines of
climate change.

Table 4. Top 15 highly productive authors

Label Cluster Links Total link Documents Avg. pub.
strength Year
Wang, X. 6 19 30 20 2019.1500
Zhang, Y. 5 26 43 19 2019.4737
Wang, Z. 5 18 27 17 2020.1176
Li, J. 2 26 31 16 2020.0625
Liu, Y. 4 20 24 14 2020.3571
Wang, H. 4 14 18 14 2020.0714
Wang, S. 1 15 18 14 2019.5714
Wang, Y. 2 13 17 14 2019.4286
Li, Y. 9 10 12 13 2020.3077
Wang, C. 4 11 13 13 2020.2308
Tang, Q. 10 4 12 12 2020.1667
Wang, J. 4 15 18 12 2019.0000
Wang, Q. 2 8 10 12 2020.3333
Liu, X. 8 17 20 11 2020.4545
Luo, L. 10 1 9 11 2020.5455
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4.3. Network analysis of co-authorship

Transitioning to co-authorship analysis, Table 4 introduces the 15 most productive authors in
climate change and accounting literature. Wang, x., Zhang, y., and Wang, z. claimed the top
positions with the highest number of Scopus publications, contributing 20, 19, and 17 documents,
respectively. Wang, x. and Zhang, y. shared an average publication year of 2019 and Wang, z. has
average publication year of 2020. Additionally, when examining the Total Link Strength, Wang, x.,
Zhang, y., and Li, j. exhibited the strongest network connections, underscoring their robust colla-
boration with other authors. Collaborative research efforts involving multiple authors can enrich
climate change and accounting research by leveraging diverse experiences and expertise. Figure 8
shows the authors’ network in this field.

Figure 10. Graphical represen- @
tation of the author’s network.

Note: The first panel identifies ﬁ

a co-occurrence network and ﬁ
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network density ﬁ ﬁ @ w
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Figure 10 visually represents 10 distinct clusters within the author network, denoted by the
colors purple, yellow, red, green, blue, brown, orange, light purple, pink and light blue. These
clusters indicate the grouping of authors based on specific research areas or focal points in climate
change and accounting. Figure 10 also conveys essential information regarding network density.
Network density represents the degree to which the nodes within a network are interconnected
through edges, thereby shedding light on the level of integration within the network. A higher
network density indicates a greater number of connections linking certain nodes, which is indica-
tive of a heightened level of interaction and relationships among the authors within the network.
Wang and Zhang exhibited a significantly higher network density than their peers.

5. Conclusions

Overall, this study highlights the growing scholarly interest in the intersection of climate change
and accounting to address the following questions: How has research on climate change and
accounting evolved, and how could it advance further? The trajectory of investigations on this topic
has displayed consistent expansion since 2013, despite a slight decrease in 2021, reaching its peak
in 2022 with 183 publications. This significant increase can be attributed to several factors. First,
a burgeoning number of journals accepted publications on climate change and accounting,
including the inaugural contributions from Resources Conservation and Recycling and the
International Journal of Energy Economics and Policy, each of which began to publish articles on
this topic in 2015 and 2017. Second, the active involvement of publishing countries such as China,
the United States, and Australia played a pivotal role. Several organizations, including the Chinese
Academy of Sciences, Beijing Normal University, and Ministry of Education of the People’s Republic
of China have made significant contributions to climate change and accounting research. Support
from funding organizations, such as the National Natural Science Foundation of China (n=194
documents), National Key Research and Development Program of China (n=51 documents), and
Fundamental Research Funds for Central Universities (n=28 documents), has further catalyzed
this growth. Finally, the momentum in climate change and accounting research has been fortified
by the prolific efforts of authors such as Wang, x., Zhang, y., dan Wang, z., who have actively
collaborated and published on this topic. Although the analysis shows an upward trend over the
last decade, studies on climate change and accounting face major challenges, such as data
availability. In some countries, for example, the G20 countries, there exists high population and
trade. Although they have a vision for climate change mitigation, some countries do not require
reporting on climate change, such as Argentina, Indonesia, India, Russia, and Saudi Arabia. This
poses a challenge regarding data availability. However, it offers the potential for further research
on the determinants of climate change disclosure (voluntary disclosure).

This study highlights the rapid advancement of climate change and accounting literature,
mirroring the growing urgency and concerns surrounding climate change issues. Previous investi-
gations have enriched the literature across various disciplines, including environmental manage-
ment accounting, emission inventory, cost accounting, management, social, sustainability, carbon,
and environmental accounting. This research has played a pivotal role and significantly contrib-
uted to climate change mitigation. Additionally, the emergence of topics such as carbon taxes and
carbon disclosures has signified its growing importance over the past decade. Although the key-
word does not fall among the top 15 most frequently used keywords, it provides both quantita-
tively and qualitatively opportunities for future research. Furthermore, there are several key events
that have enhanced the relevance of climate change studies and accounting. They are as follows:
SASB, TCFD, Paris Agreement, SDGs Agenda, Mandatory Climate Change Reporting Regulations, and
several reports such as Special Report on Global Warming of 1.5 °C in 2018, which has succeeded in
attracting the attention of various academics.

It is important to acknowledge the limitations of this study. First, the analysis exclusively
focused on articles published in English-language journals, excluding papers published in lan-
guages like Spanish, German, French, Russian, Ukraine, or Chinese. Combining articles from differ-
ent languages can introduce bias and errors in the bibliometric analysis process. Therefore, further
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research could separately analyze non-English literature to complement the literature on climate
change and accounting. Second, specific document types including books, book chapters, letters,
and conference proceedings were not included in the research. Additionally, the bibliometric
analysis was confined to the Scopus database because of its established quality and support
from previous reviews. Future investigations could explore other databases involving the WOS to
expand their scope. Third, bibliometric analysis only analyzes bibliometric datasets (e.g., keywords,
titles, abstracts, citations, and daffiliations). Further research can perform systematic literature
reviews to gather information, such as the methods used, theories used, and mapping causality
effects that are not available in bibliometric analysis. Finally, this research exclusively employed
VOSviewer as an analytical tool, leveraging its strengths in co-occurrence and co-authorship
analyses to obtain information on the development of a topic and its drivers. Future reviews
should consider integrating VOSviewer and R analyses to provide a more comprehensive graphical

representation.
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