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ABSTRACT

Globally, people are becoming more interested in the issue of climate change, particularly as it relates to carbon emissions. Stakeholders are putting
pressure on firms to disclose more details about their ecological footprints and greenhouse gas emissions. Finding authors, publications, journals, and
discoveries in the literature on emission carbon disclosure is the aim of this endeavor. To do this, we employ a review methodology that makes use
of the bibliometric study technique to pinpoint a few pertinent elements found in the literature. Utilizing tools such as VOSviewer and biblioshiny
from RStudio, we examine output by year, authors, articles, and publications that have received more citations. We outline the key developments in
the field of carbon disclosure together with the most widely applied ideas. Furthermore, we formulate the notion of carbon disclosure as suggested
by Borghei (2021), concentrating on six domains and primary patterns within the field: Provide answers to the following questions: strategic climate,
carbon disclosure determinants, carbon disclosure guarantee, quality of carbon disclosure, and carbon disclosure consequences. The incorporation
of sustainability dimensions into the reporting system has replaced the evaluation techniques of the disclosures as the research issue. It is discovered
that a number of factors influence the corporation’s choice to release its environmental accounting information. Based on its findings and analysis of
current research trends and themes, this study offers suggestions for further investigation.

Keywords: Carbon Disclosure, Bibliometric Analysis, Sustainable Development Goals
JEL Classifications: D21, G2, G4, H32, L2

1.INTRODUCTION Odriozola.,2019; Ganda et al., 2018). The amount of government

figures who have vehemently urged businesspeople to take the

Asia is the region with the largest global emission contribution.
Climate change is the disease that the globe is suffering from,
and it is global warming. Extreme weather variations are one of
the factors contributing to global warming (Aluchna et al.,2022).
This is a result of the earth's greenhouse gas concentration rising.
One of them is the result of poorly managed industrial operations
on the part of the organization (Sullivan and Gouldson, 2013;
Aria M and Cuccurullo C, 2017; Gallego-Alvarez et al., 2015)).
Although it originated as a corporate issue, global warming is now
considered a political issue (Choi et al., 2013; Baraibar-Diez and E

issue of global warming seriously is indicative of this (Hapsoro
and Ambarwati, 2018; Campanella et al., 2021). Disclosure of the
company's actions pertaining to carbon emissions resulting from
its operations must be included in its business report. According to
Cotter and Najjah (2011) and Andrew and Cortese (2011), this is
optional. The exponential consumption of fossil fuels highlights
efforts toward global net-zero emissions by 2050, according to
our assessment of global compliance with environmental goals
(Sadiq et al., 2022; Chakraborty et al.,2019). In order to cut carbon
emissions by at least 50% until 2030, the European Climate Law

This Journal is licensed under a Creative Commons Attribution 4.0 International License

International Journal of Energy Economics and Policy | Vol 14 « Issue 3 « 2024




Yadiati, et al.: Exploring Carbon Disclosure Research for Future Research Agenda: A Bibliometric Analysis

has proposed the 2030 Climate Target Plan and the 2050 Climate
Neutrality Objective (Hussain et al., 2021, Talbi et al., 2022;
Chiaramonte et al.,2022; Garzon-Jimenez and Zorio.,2021).

When carbon molecules like CO2, diesel, and other fuels burn,
gases known as carbon emissions are emitted into the environment.
According to Ecolife (2011), there is a clear correlation between the
amount of carbon and carbon dioxide released into the atmosphere.
China, the United States, and Indonesia are the nations that emit
the most carbon dioxide (CO2) globally, according to Gullison et
al. (2007). Around 37% of global emissions came from Asia and
the Pacific, an area that requires greater attention due to its climate
risk. As the main actors in climate challenges, the business sector
has a duty to address these issues by offering sustainable business
practices, upholding responsible environmental governance, and
routinely reporting and disclosing their operations (Amran et al.,
2014; De Silvia Lokuwaduge et al.,2022). Among the nations
that have enacted emission trading schemes to regulate carbon
emissions and impose mandatory carbon disclosure obligations
are China and New Zealand. China alone has released 26,000 tons
of carbon emissions in the last seven years (Bashir et al., 2020).

Adivision of S&P Global, Trucost (2019) investigated the management
of climate-related risks and carbon emissions reports of 2500
international companies. The findings indicated that while reporting
and standard practices related to climate change have improved,
more transparency and a more resolute commitment to addressing
environmental challenges in a meaningful way are still required.
The organization must inform the public about the things it does for
business that cause global warming because of carbon emissions
(Choi et al., 2013; Delmas et al.,2015; Gualandris et al.,2021). Since
businesses must track and report their carbon emissions, the Kyoto
Protocol highlights the significance of carbon accounting (Irwhantoko
and Basuki, 2016). According to Najah (2012), carbon disclosure is
any information that a business discloses about its amount of carbon
emissions, both subjectively and statistically. According to Alonso-
Almeida et al. (2014), Asia produced the second-highest number of
papers in 2011 for the Global Reporting Initiative (GRI), after Europe.
Since many Asian firms are experiencing unanticipated growth, there
will likely be an increase in the number of GRI reports released each
year. Nevertheless, despite being the largest continent in the world,
there are still not many GRI reports because corporate reporting is
still relatively new on this continent (Laskar and Gopal Maji, 2018;
Dunne and McBrayer.,2019; Hamrouni et al.,2020). Determining
the level of environmental sustainability disclosure in Asian nations
is therefore crucial.

The firm report must also include a disclosure of all measures made
by the company to reduce carbon emissions(Jannah and Muid, 2014;
Fahad and Busru, 2020). According to Ennis et al. (2012), choices
on the company’s performance in relation to carbon emissions
will be made easier for stakeholders. Hopwood (2009) expresses
suspicion that accounting will continue to play a significant part
in environmental challenges in the future. Any actions that affect
the environment will be reported by accounting. Its contribution to
reaching the sustainable development goals (SDGs) includes this.
The topic of accounting’s response to climate change is covered in the
report Carbon Accounting (KPMG, 2008; Hespenheide et al., 2010).

Both carbon accounting and the environmental expenses derived
from the calculation are included in accounting (Schaltegger and
Burritt, 2000; Khan et al.,2022; Yu et al., 2020). Carbon disclosure
is more specialized to carbon accounting, though. Environmental
accounting is a subset of accounting that addresses how a factory
or corporation affects the environment, according to Schaltegger
and Burritt (2000). With governments, businesses, investors,
and consumers paying increasing attention to environmental
sustainability disclosures, stakeholders’ understanding of corporate
social responsibility has grown.

Furthermore, according to Burritt et al. (2002), environmental
accounting covers both financial and non-financial factors,
making it a more all-encompassing discipline. According to
Stechemesser and Guenther (2012), Ng, A.W., Leung (2020),
management accounting involves the identification and reporting
of management activities pertaining to product lines, divisions,
and systems utilized by the organization. The study of what
motivates organizations to quantify, appraise, and make public
their carbon-related data is known as carbon disclosure. According
to one definition, carbon determinants are “the reasons why
some organizations voluntarily disclose their climate actions,
while others do not, exploring the “motivations”, “drivers”, and
“barriers” to carbon disclosure.” (Borgehei, 2021; Schiehll and
Kolahgar, 2021).

2. RESEARCH METHODOLOGY

2.1. Method

The bibliometric method is employed in this work to map the
body of research on carbon accounting. A summary of the author’s
mapping, source, influence, commonly used terms, affiliations, and
other information will be provided by this way. Map development
is typically accomplished by bibliometric study using visualization
and a map representation. The creation of the map using various
mapping techniques is the primary focus of this study. Despite
the fact that bibliometric research has gotten less attention, a
growing number of scholars (Firmansyah and Rusydiana, 2021;
Nowlan et al., 2021) have turned their attention to bibliometric
representations in the form of visuals, despite the fact that these
representations are created using software. This study used both
quantitative and qualitative methods to apply trend, bibliometric,
and content analyses. Thus, the following analyses were carried
out: (1) trend analysis, (2) citation analysis of bibliometric authors,
(3) co-citation analysis of bibliometric papers, (4) co-citation
analysis of bibliometric references, (5) co-citation analysis of
bibliometric journals, (6) analyses of keywords and evolution,
and (7) analysis of qualitative content. Wordstat was used for
content analysis, whereas VOSviewer and Cite Space were used
for bibliometric and evolution analyses, respectively (Reber et
al.,2022).

2.2. Data

The Scopus database was chosen because to its status as the
world’s most extensive compilation of research outputs and as the
largest library of acceptable-quality academic research documents.
The terms “ESG disclosure” or “Environmental, Social, and
Governance disclosure” are used in the journal title, abstract, and
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keywords of this study. 234 documents in total came from this. The
data underwent several screening phases, as depicted in Figure 1.

Following screening, the data were uploaded to VOSviewer for
bibliometric analysis and saved to CSV Excel. Furthermore,
CVS Excel was posted to CiteSapce after being converted to the
Web of Sciences format. The procedures for data conversion and
extraction.

2.3. Sample Size

This section uses several trend, bibliometric, evolution, and
content analysis to provide an overview of the 578 ESG
disclosure documents that were included in the study. As shown
in Figure 1, the data went through several screening stages.
Following screening, the data were saved to CSV Excel and
uploaded to VOSviewer for bibliometric analysis. CVS Excel
was also uploaded to CiteSapce after being converted to Web of
Sciences format. Figure 2 depicts the stages of data extraction and

Figure 1: A PRISMA diagram that displays the number of documents
at each screening stage
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Figure 2: Paper publication by year
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Table 1: Authors and citation of carbon disclosure
research

Borghei et al. 3 61 0
Herold and Lee 3 76 0
Jendritzky et al. 5 1 0
Luo et al. 3 325 0

conversion (Purnomo, Sari, et al., 2020; Sariannidis et al., 2015).

3. RESULTS AND DISCUSSION

3.1. Top Authors and Citation of Carbon Disclosure
The top cited papers on emission disclosure that were added
to the Scopus database between 2003 and 2022 are examined
in this section. According to Table 1, the majority of the most
referenced studies’ subjects dealt with how emission disclosure.
Emission disclosure has been examined in other research as an
integrated reporting strategy. The highest citations are Luo L;
Tang Q with 325 citations, followed by Herold D. M., Lee K.
H with 76 citations.

The most Keyword and Occurrences of Carbon Disclosure
Research are climate change with 149 occurrences, followed by
carbon emissions with 138 occurrences and the third is carbon
with 114 occurrences. Table 2 show keyword and occurrences of
carbon disclosure research as follows:

The most term, occurrences and relevance of Carbon Disclosure
Research are internal control with 15 occurrences and 5.12
relevance, followed by green innovation with 14 occurrences.
Table 3 show term, occurrences and relevance of carbon disclosure
research as follows:

3.2. Trend in Publications on Emission Disclosure

The quantity of articles published in the field of emission disclosure
research is depicted in Figure 3. In 2022 saw the publication of
the first study on emission disclosures with 102 documents.
Between 2015 and 2022, this topic developed relatively increased
significantly with more than 40 papers published annually. In
2022, there were 102 published documents about emission
disclosures. After thereafter, the number of published documents
about emission disclosures continued to rise. The quantity of
papers decreased in the subsequent year, to a total of more than
300 papers. The growing quantity of publications indicates that
scholars are publishing their works in the Scopus database and are
growing increasingly engaged in emission disclosure. According
to this trend analysis, the growing number of publications in the
field of emission disclosure is due to the growing integration
of emission disclosure into corporate reporting practices and
business strategies, as well as the growing recognition of the
field’s importance.

The journal having the most relevance to this, according to the data
gathered, is the Journal of Cleaner Production, with 37 documents.
Sustainability Switzerland with 36 documents, comes next with
34 publications is Business Strategy and the Environment is the
third-most-published journal on carbon emissions topic.

3.3. The Most Significant Author

Figure 4 show the lists the top five referenced authors along with
the corresponding organizations and nations. It demonstrates that
the most productive author is Tang, Q with 18 document, followed
by Lou, L with 17 document and the third author Zorio-Grima, A.
with 6 paper publication in emission disclosure research.
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Figure 3: Papers publication per year by source
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Figure 6: Documents by country
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With 19 publications between them, Lou, L. and Tang, Q.
are the most productive and pertinent writers on the topic of
carbon emissions. Freedman, M. and Zorio-Grima, A., with six
documents, came next. With 374 citations, Liao, L., Luo, L., and
Tang, Q. are the writers who have had the biggest influence on
carbon disclosure research in addition to being highly productive.

Figure 5 show the affiliate that publishes the most emission
disclosore topics is from western Sydney university with 21
documents, the second most affiliated position is The university of
Newecastle, Australia with 18 documents and the third most affiliate
position that publishes carbon disclosure topics is Newcastle
Busines School with 13 documents.

The country that publishes the most emision disclosure topics is
the china with 101 documents, the second country that publishes
the most emision disclosure topics is the united states with 99
documents and the third country that publishes the most emision
disclosure topics is Australia with 85 documents.

Based on Figure 7 show that document by type, the most emision
disclosure publications came from articles amounting of articles
with 448 documents (77.5%), reviews 20 (documents (3.5%), book
chapters totaling 23 documents (4%), Notes totaling 5 documents
(0.9%), book as many as 14 documents (2.0%), conference paper
as many as 65 documents (11.2%).

Based on Figure 8 show that document by subject area, the most
emision disclosure publications came from the subject areas of
environmental science with 258 documents (20.8%), business,
management and accounting with 251 documents (20.2%), and
social sciences with 159 documents (12.8%).

Based on Figure 9 show that documents by funding sponsor, most
emision disclosure publications come from funding sponsor national
natural science foundation of china, national office for philosophy
and social sciences, national science foundation with each 29 paper
publication, 15 papers publication, 11 paper publication.

3.4. The Most Frequent Keywords

The evolution of emission disclosure studies was conceptualized
through the application of co-occurrence analysis across all terms.
A minimum criterion of two for the occurrence of a specific term was
necessary and filtered in order to get a relevant analysis. For 578,
this produced 119 keywords. Figures 10 and 11 presents the results,
which indicate that are Climate change, carbon emission, carbon,
emission control, environmetnal economics, green house gas, carbon
dioxide, carbon emissions, sustainable development the terms most
commonly employed. The prevalence of these terms in research
indicates a greater focus on the examination of the relationship
between emission disclosure and financial performance, as well as the
influence of corporate governance structures (such as the ownership
structure and board of directors) on emission disclosure.

The terms “carbon” and “disclosure” predominate in the word
distribution of articles having a carbon disclosure focus. According
to research, the term “carbon” will grow significantly between 2003
and 2022. It is anticipated that the number of articles on the topic
of carbon disclosure will rise in the years to come, particularly
the themes of “emissions” and “Disclosure,” which have high
development even though their relevance is fairly low. This is due
to the trend of increasing publication of articles on the subject.
However, as our research demonstrates, the subject is developing
nicely. Figure 11 show Citation network of emission disclosure
research research with year. Figure 12 show density Visualization
of keyword of Emission Disclosure Research And Figure 13 show
Authors Keyword of the emision disclosure research.

4. DISCUSSION

This study examined 578 articles from 2003 to 2022 in the
dimensions.ai database that had the topic of carbon disclosure.
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Figure 9: Papers by funding sponsor of emission disclosure research

Documents by funding sponsor

Compare the document counts for up to 15 funding sponsors.

National Natural Science Foundation of ... [N
National Office for Philosophy and Socia... [N
Fundamental Research Funds for the Ce... |G

National Science Foundation | EEG
Ministry of Education of the People's Re... [ NNNNENEEE
Japan Society for the Promotion of Scie... | NG

University of Western Sydney |

European Commission [N
National Key Research and Developmen... [
Social Sciences and Humanities Researc... [N
0 5 10 15 20 25 30 35 40 45 50 55 60
Documents
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Figure 12: Density visualization of keyword of emission disclosure research
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The journal having the most relevance to this, according to the data ~ will grow significantly between 2003 and 2022. This development

gathered, is the Journal of Cleaner Production, with 37 documents. is extremely dissimilar to other terms that are frequently found in
“Sustainability Switzerland with 36 documents” comes next. With articles. In order to ascertain the contributions made by the published
34 publications, Business Strategy and the Environment is the third- Emission disclosure papers in Scopus to the Emission literature, as

most-published journal on carbon emissions. With 19 publications well as to pinpoint the fundamental theories and concepts in this
between them, Lou, L. and Tang, Q. are the most productive and  area, this study examines those papers and makes suggestions for
pertinent writers on the topic of carbon emissions. Freedman, M.and  further research. The most productive authors, organizations, and
Zorio-Grima, A., with six documents, came next. With 374 citations, nations have been determined by utilizing various bibliometric,
Liao, L., Luo, L., and Tang, Q. are the writers who have had the trend, and content studies. The findings also show that there are
biggest influence on carbon disclosure research in additiontobeing  five main clusters: environmental, corporate social responsibility,
highly productive. Figure 10 show that citation network of emission  sustainability, emission disclosure, and environmental disclosure.

disclosure research on all keywords. The terms “carbon” and

“disclosure” predominate in the word distribution of articles having ~ Legitimacy theory served as the foundation for the disclosure of
a carbon disclosure focus. According to research, the term “carbon”  carbon emissions in this study. Legitimacy theory focuses on how
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Table 2: Keyword and occurrences of carbon disclosure
research

Keyword Occurrences  Total link strength
Climate change 149 1143
Carbon emission 138 1128
Carbon 114 970
Emission control 103 819
Environmental economics 58 539
Greenhouse gas 56 522
Carbon dioxide 54 496
Carbon emissions 54 478
Sustainable development 73 461
Article 60 458
Disclosure 32 445
Gas emissions 51 444
China 49 434
Carbon disclosure project 45 399
Carbon footprint 61 361
Stakeholder 35 318
Sustainability 32 310
Environmental policy 47 305

Table 3: Term, occurrences and relevance of carbon
disclosure research

Term Occurrences Relevance
Internal control 15 5.12
Green innovation 14 4.91
Media exposure 12 4.23
Heis 14 3.45
Manufacturing company 13 341
Pathogen 10 331
Asx 11 3.18
Health risk 15 3.14
Drought 12 3.08
Company size 11 2.98
Impression management 11 291
Beijing 11 2.78
Ecmt 10 2.77
Leverage 13 2.70
Institutional ownership 11 2.58
Remanufactured product 13 2.57
Equity financing 14 2.54
Oem 14 2.54

businesses interact with society through government rules. As
highlighted by Gray et al. (1996), disclosure helps build a bridge
between businesses and community organizations. According
to Deegan and Unerman (2006), companies strive for societal
legitimacy in order to guarantee that their operations align with
established norms and bounds, as set forth by relevant rules. If the
enterprise and the community achieve the same intended results, it
will gain legitimacy and lessen the likelihood that the community
would make demands in the future (Deegan et al., 2002). Apart from
scrutinizing the titles and abstracts of prior Emission disclosure
documents, a supplementary content analysis was carried out
focusing on the contemporary subjects of the latest papers released
up until July 25" 2023. Ultimately, this study can demonstrate
that carbon is a significant topic that scholars examine. This
issue is currently receiving increasing attention from researchers
studying the effects of carbon emissions emitted by industry. In
order to demonstrate its concern for the environment, industry
discloses carbon emissions in its business reports. Because of this

circumstance, the topic of reporting carbon disclosures has drawn
the attention of scholars, leading to the term “carbon emissions”.
We were able to observe some of the most recent developments in
the field of carbon disclosure through a bibliometric analysis and
areview of the literature. This analysis shows that, despite the fact
that the word “carbon disclosure” has received minimal attention
from researchers, there is agreement on its three definitions. In
its purest form, carbon disclosure can be defined as a company’s
systematic data collection, measurement of its direct and indirect
emissions (carbon performance), and evaluation of the financial
implications of its carbon risk in order to communicate strategies
and outlooks to stakeholders and offer guidance on the subject with
the sole aim of assisting in the decarbonization of the economy.
The sustainability and annual reports of specific businesses are
the primary sources of information used to calculate the carbon
disclosure score. To ascertain the extent and quality of the data
on carbon emissions and climate change included in these freely
accessible reports, a checklist is developed. Choi et al. (2013)
examined the factors that influence carbon emission disclosure.
The carbon emission measurement used is a check list obtained
from the CDP (Carbon Disclosure Project).

5. CONCLUSION

Bibliometric, trend, and content studies have been used to
identify the most productive authors, organizations, and
countries. Additionally, the results indicate that there are five
primary clusters: Environmental, sustainability, corporate social
responsibility, emission disclosure, and environmental disclosure.
There are theoretical and practical ramifications to this study. Its
first goal is to give a thorough review of the literature on emission
disclosure by highlighting the most important works and subjects
in this area. In addition to the most cited publications and pertinent
references, it gives scholars an indication of the most recent themes
in emission disclosure. Third, researchers studying emission
disclosure might utilize the results of this study to determine
what areas to concentrate on in their upcoming investigations.
Furthermore, a research vacuum has been identified in the literature
about the relationships between earnings management techniques
and emission disclosure. This area of study is still understudied.
It’s critical for researchers to continuously refine their theories
in order to enhance their findings because the dynamics of the
corporate environment are subject to change. Furthermore, the
basic idea of emission disclosure theories has been accepted as a
standard procedure; yet, its application can vary according on the
features of institutional frameworks and corporate governance.
The significance of maximizing emission disclosure to address
crucial organizational choices is also highlighted by this study.
There should be a lot more research done in this area because
the majority of studies have been on how disclosure of emissions
affects financial performance and how corporate governance,
which includes the qualities of the board of directors, affects
how much disclosure of emissions occurs. At every stage of
a company’s strategic and financial decision-making process,
businesses should not just concentrate on attaining financial
success but also on helping to achieve development goals. Future
research will be very interested in this. In addition to maximizing
financial success, organizations’ internal ESG policies should
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support sustainable development goals by reducing pollution,
climate change, and social and gender injustice.

Other databases should be examined in future research to
investigate trends in the field of emission disclosure. Only
publications found in the Scopus database are the subject of
this investigation. Notwithstanding these drawbacks, the report
offers a helpful summary of the earlier and more recent research
on emission disclosure. Furthermore, this study will serve as
a reference for future researchers working on the most recent
mapping of studies on carbon disclosure. Research on carbon
disclosure is developing in close relation to environmental
challenges that are being researched at the moment by a large
number of researchers, particularly in order to meet goals for
sustainable development. The research’s implication is that it
can be used to guide investment decisions, including investing in
businesses that prioritize environmental conservation in order to
protect the environment. The issue of climate change has made
global warming more and more of a problem, drawing attention
from around the world. Hence, prioritizing investments in eco-
friendly businesses demonstrates concern for the environment.
in order to improve efforts to repay debts by disregarding
sustainability, people should be motivated to care more about
environmental sustainability.
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