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This study aimed to investigate the development of environmental
information disclosure (EID) research publications from 1992 to 2024 to
identify trends and provide valuable insights to researchers in related
fields. This study employed performance analysis and science mapping
strategies, utilizing VOSviewer software and the Biblioshiny function
within the R package software, to achieve its research objectives. The
results reveal a gradual growth in the number of citations and published
publications related to EID topics, and this trend is projected to continue
in the upcoming years. The journal "Sustainability” has the most papers,
but "Journal of Cleaner Production” has the most citations. Li, Y., Yang,
Y.L. and Yao, S. are the most productive authors in terms of number of
publications, however, Zeng, S.X., Garcia-Sanchez, .M. and Gallego-
Alvarez, I. are recognized as having papers ranked in the H-index and G-
index, respectively. In addition, thematic map analysis indicates terms in
two groups, including Niche and Motor themes should be the focus key
terms of future research. Additionally, the results indicate that
environmental, social, and governance (ESG) performance, digital
transformation, EID, and green innovation are among the top topics in
terms of research trends for recent three years (2022-2024). This study
suggests several potential future research directions by examining the
relationship between these terms in different countries and industries.

1. INTRODUCTION

The concept of corporate social responsibility
(CSR), with a specific emphasis on sustainability in
the economic, environmental, and societal contexts,
has recently garnered significant attention. In
addition to exceptional financial performance and
profitability, corporations are expected to fulfill a
wide range of social, environmental, and ethical
obligations (Gao et al., 2021). As a result, the world
is witnessing a shift towards environmental, social,
and governance (ESG) practices, particularly in
established economies. Instead of short-term profit

maximization, publicly traded companies are
increasingly adopting long-term, sustainable ESG
objectives (Zhao et al., 2018). The implementation
of ESG practices, which consists of three essential
components, demonstrates a company's dedication
to the well-being of its stakeholders, as well as to
social and environmental concerns that align with
societal interests (Reboredo & Sowaity, 2022).
Furthermore, by highlighting their commitment to
environmental stewardship, businesses can enhance
their missions and brand reputation. Disclosure of
environmental information, often referred to as
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Environmental Information Disclosure (EID), is a
critical aspect of corporate planning.

ESG reporting, also known as ESG disclosure, has
recently attracted considerable attention. According
to a study by Qiu et al. (2016), ESG reporting, which
is believed to have originated from a facet of CSR
reporting, is believed to have favorable financial
consequences. Liu and Anbumozhi (2009) further
emphasized the increased significance of
environmental concerns for stakeholders through
ESG reporting, which encourages organizations to
reveal more information about their environmental
performance and proactively improve their
environmental impact. A relationship exists
between the disclosure of non-financial information
and improved financial performance, ultimately
benefiting stakeholders (Ezeagba et al., 2017;
Alipour et al., 2019).

Environmental practices and regulations have been
of interest to governments and educational
institutions worldwide since the 1970s (Chand et al.,
2022). Recently, in developed nations, companies
have begun formally exploring and adopting
environmental accounting, a trend that appeared in
the 1990s (Chand et al., 2022). The American
Institute of Certified Public Accountants published
Environmental Repair Liabilities in the 1990s,
offering comprehensive guidance on confirming,
measuring, and demonstrating environmental
accounting liabilities (Nie, 2019). Environmental
accounting empowers managers to make decisions
that minimize adverse environmental impacts. The
concept of environmental accounting has been
defined in various ways by different authors
(llelaboye & Alade, 2022). EID refers to reporting a
company's resource consumption and
environmental protection efforts (Gray et al., 1995).
Environmental information encompasses a diverse
range of topics, including materials, energy and
water consumption, biodiversity, emissions, and
environmental ~ grievance  procedures.  This
information is crucial for protecting the
environment, preventing and eliminating pollution,
using environmental resources, and other
environment-related financial information, such as
environmental assets, liabilities, benefits, costs, and
performance (Nie, 2019). Non-financial information
such as environmental information may be provided
in annual, sustainability, or CSR reports. Various
international organizations, such as the Financial
Accounting Standards Board (FASB), the Global
Sustainability Standards Board (GSSB), Directive
95/2014/EU, and the International Accounting
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Standards Board (IASB), have set guidelines for
reporting both financial and non-financial
information in annual reports. Environmental data
points are widely considered important. The Global
Reporting Initiative (GRI) is a comprehensive set of
globally accepted principles and guidelines for
assessing and disclosing social and environmental
performance (Ismail et al., 2021a). The information
offered by these guidelines spans economics,
ecology, human rights, and society. The
Environmental Information Disclosure Index is also
included in the GRI rules (GRI, 2021).

Numerous aspects of EID have been thoroughly
explored. A series of studies have delved into the
determinants of EID (Liu & Anbumozhi, 2009;
Gamerschlag et al., 2011; Chand et al., 2022). Some
studies have focused on examining the relationship
between EID and financial performance (Qiu et al.,
2016; llelaboye & Alade, 2022). Nevertheless,
research on EID remains a topic of debate because
of the mixed findings based on various countries'
regulations. Furthermore, EID is believed to have a
positive impact on firms by promoting sustainable
business practices, particularly in terms of the
environment. As a result, studying EID topics raises
global awareness.

Besides, there has been growing interest among
scholars in conducting bibliometric analyses, as
shown by recent studies (Donthu et al., 2021; Gao et
al., 2021; Rodrigues et al., 2021; Bakir et al., 2022).
Bibliometrics is a multidisciplinary field that
combines quantification, mathematics, statistics,
and philology (Gao et al., 2021). The availability of
scientific databases such as Scopus and Web of
Science has eased the collection of bibliometric
data, while software programs such as Gephi,
Leximancer, and VOSviewer have simplified data
analysis (Donthu et al., 2021).

Proper use of bibliometric analysis in a literature
review effectively manages extensive scientific data
and produces a significant research impact (Donthu
et al., 2021). This type of analysis often involves
examining the top institutions, authors, and
countries that have published on the topic (Zhang et
al., 2021). By conducting a bibliometric analysis,
future authors can gain a clearer understanding of
the contributions made to specialized fields and aid
research experts in their work. This form of analysis
also helps to find research topics using scientific
mapping, which involves conducting a literature
review to assess the major topic and theme clusters
within a discipline and provides a clear agenda for
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future research with reduced subjectivity (Zhang et
al., 2021).

Contemporary literature reviews use a bibliometric
technique, which offers an advantage over
traditional narrative literature reviews. Prior to
reading the narrative literature review, other
researchers could benefit from bibliometric
techniques by focusing on important articles. It
enhances the subjective assessment of a narrative
literature review and figures out how current
research affects scholarly communities (Abdullah et
al.,, 2017). By examining the visual results of
bibliometric analyses, researchers can obtain a
better understanding of how scientific fields are
combined and change. These characteristics differ
between bibliometric and narrative literature
reviews.

To the best of our knowledge, there is little
bibliometric literature on the disclosure of
environmental information, although scholars have
stated that there is an existing bibliometric literature
on ESG and sustainability disclosure. A recent
review of ESG by Gao et al. (2021) used the Scopus
database to find trends and trajectories in the topic
through performance analysis and science mapping,
accompanied by visual aids. Ellili (2022)
highlighted the implications of ESG disclosure
practices by conducting a bibliometric analysis and
systematic review of the Scopus database. Although
corporate sustainability is universally recognized as
a key indicator of ESG, the specific topic of
environmental responsibility remains under-
researched (Nassreddine, 2022). Gao et al. (2021)
emphasized that ESG also encompasses
environmental responsibility, yet results in this
specific area are scarce. Khan (2022) conducted a
meta-analysis and bibliometric analysis to identify
potential research on ESG disclosure and financial
performance for ten years. Abdullah et al. (2017)
conducted a bibliometric analysis of disclosures that
included financial and non-financial information in
annual reports. These studies underscored the
significance of ESG disclosure and highlighted the
importance of EID as a long-term strategy for
managers. Although some studies have emphasized
the importance of ESG disclosure, research on
environmental responsibility is limited. Therefore,
managers must consider EID in their long-term
strategies. In addition, Wan et al. (2023) applied
bibliometric analysis to examine ESG topics by
analyzing 755 papers from 2004 to 2021 using
VOSviewer and CiteSpace. However, their research
only focuses on business, business finance,
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economics, and management categories, and the
analyses might not have fully covered all articles
related to the ESG field. Consequently, it is essential
to analyze the current research topic and provide
future directions in the field of EID. This study
focuses on EID topics by adopting performance
analysis, including authorship, number of citations,
journal sources, publishers, institutions, countries,
years of publication, categories, author keywords,
and thematic maps. Thus, a topic trend can be drawn
in this area of knowledge. Using bibliometric
analysis, this study aims to define trends and
provide relevant information to researchers working
in related fields by ascertaining the trajectory of EID
research publications from 1992 to 2024 from the
Web of Science (WoS) database. This study
examines a limited number of studies on EID and its
broader implications and seeks to compare the
topics selected by the authors. Specifically, this
study addressed the following research questions:

Research Question 1: What are the development and
knowledge structures related to EID?

Research Question 2: What are the EID's research
trends and focus areas?

2. METHOD
2.1. Database

WoS and Scopus are the two most comprehensive
databases used for bibliometric analysis (Chadegani
et al., 2013). Although Scopus is more convenient
for bibliometric analysis (Gao et al., 2021), WoS
performs noticeably better than Scopus in terms of
journal classification system accuracy (Wang &
Waltman, 2016). Additionally, scientists have
debated and discussed the citation analysis provided
by WoS, which offers superior graphics and greater
detail than Scopus (Falagas et al., 2008). Because
bibliometric methodology involves applying
citation analysis to bibliographic data (Donthu et al.,
2021), a comprehensive and detailed source of
citation analysis is essential. Moreover, WoS is
more selective than Scopus and Dimensions in
terms of journal coverage, as highlighted by Singh
et al. (2021). Consequently, this study searched the
WoS database for relevant document sources based
on these rationales.

2.2. Search strategy and process

This study employed Boolean operators as a search
strategy to identify relevant documents in EID
terms. Specifically, the authors employed the
"AND" and "OR" operators to narrow down their
search by exploring the database. The authors
executed a search using the keyword
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‘Environmental Information Disclosure”’ in the title,
abstract, and author keywords. Given that this study
aims to provide an overview of the current research
on the topic, the authors selected documents from
WoS journal categories with a minimum of 30
articles. The number of articles in this database
varied between specialized and non-specialized

subjects. For instance, the Business Finance,
Management, Business, Economics, and
Environmental Studies categories contain a

significant number of articles compared to non-
specialized  subjects, such as Sociology,
Telecommunications, and Physical Geography,
which have fewer articles. As a result, the study
included papers from specialized journals to offer a
complete understanding of each field. Additionally,
the documents were limited to those in English and
belonged to the articles, early access, and limited
access categories. These criteria were established to
ensure the readability and relevance of the collected
papers. Finally, 1,726 documents were selected for
the analysis.

2.3. Methodology

This study employed two widely utilized
bibliometric methodologies—performance analysis
and scientific mapping—to elucidate the literature
and evaluate the coherence of topics within it.
Furthermore, this study used two prominent
software programs, including VOSviewer and
Biblioshiny, in the R package, to perform these
strategies.

Performance analysis is a common feature in most
literature reviews (Donthu et al., 2021). This study
incorporated it to assess the frequency of citations,
which serves as an indicator of a literature's overall
performance (Gao et al., 2021). Furthermore, this
study included publication metrics, such as authors,
institutions, nations, and journals. While empirical
research typically presents participants'
backgrounds or profiles analytically (Donthu et al.,
2021; Wan et al., 2023), this study focuses on the
metrics mentioned above.

Scientific mapping illustrates the structure and
dynamics of a topic (Abdullah et al., 2017). To
achieve this, this study uses various tools, such as
citation analysis, co-citation analysis, keyword
occurrence analysis, and co-authorship analysis
(Donthu et al., 2021). Citation analysis allows
researchers to comprehend the impact of journals,
papers, and authors in the field, whereas co-citation
analysis uses computational methods to analyze the
complex relationship between various papers and
express the relationship between them. Keyword

63

Vol. 17, No. 1 (2025): 60-75

co-occurrence analysis examines word relationships
and identifies research hotspots (Gao et al., 2021)
with the main goal of revealing the similarity
between words. The analysis of keyword co-
occurrences produced a topical relational network.
Using this network, the degree of relatedness
between the subjects being investigated was
effectively illustrated. This analysis is important
because researchers can identify current research
hotspots and probable future study topics by
examining the co-occurrence of phrases in their
research (Donthu et al., 2021; Gao et al., 2021;
Stefanescu, 2021; Wan et al., 2023).

3. RESULTS AND DISCUSSION
3.1. Performance analysis
3.1.1. Overview information

Table 1. Overall statistics of data

Background information Results
Timespan 1992:2024
Sources (Journals, Books, etc.) 494
Documents 1,726
Annual Growth Rate % 19.15
Document Average Age 4.65
Average citations per doc 29.92
Author’s Keywords 3,955
Authors 4,257
Authors of single-authored docs 186
Publication per author 0.41
Authors per publication 247
Single-authored documents 197
Co-Authors per document 2.97
International co-authorships % 24.57

(Source: Web of Science database, 2024)

Table 1 provides a summary of the statistical
outcomes derived from the bibliometric data
analysis. The investigation encompassed 1,726
papers, primarily consisting of articles and early
access journals that were published over 32 years
ago and focused on EID as a keyword found in the
title, abstract, and authors’ keywords. Specifically,
the dataset included 1,615 articles, 98 early access
articles, 11 proceedings papers, and 2 early access
reviews. These documents were sourced from 494
journals and books. On average, each document
received 29.92 citations. Furthermore, 4,257 authors
have contributed to this topic, resulting in 1,726
documents. The number of publications per author
was 0.41, whereas the number of authors per
document was 2.47. In addition, the number of co-
authors per publication, including the main author,
was 2.97.
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Figure 1. Number of publications and citations
(Source: Web of Science database, 2024)

3.1.2. Publication trend

Over the past three decades, there has been a
discernible upward trend in the publication and
citation of EID. As depicted in Figure 1, scientific
output during this period has been increasing. Since
2006, the publication and citation rates have
significantly increased. It should be noted that this
study collected documents until August 2024,
implying that findings do not fully represent the
entire year 2024. Furthermore, the annual rate of

Table 2. The most productive countries

increase in scientific output is estimated to be
19.15%.

3.1.3. Leading countries in EID research

A bibliometric analysis was conducted to assess the
most influential authors, organizations, universities,
and nations in a particular subject based on their
contributions (Zhang et al., 2021). Regarding
nations, Table 2 presents a list of the top ten
countries that have produced a substantial number
of documents in this area.

Rank  Country No. of documents Citations Articles citation/documents

1 China 1,476 12,205 8.269

2 USA 426 9,434 22.146

3 UK 193 3,997 20.710

4 Italy 184 2,600 14.130

5 Australia 172 4,725 27.471

6 Spain 166 3,031 18.259

7 Canada 97 1,637 16.876

8 Brazil 90 324 3.600

9 France 80 1,063 13.288

10 India 79 426 5.392
(Source: Web of Science database, 2024)

The examination of the most influential and paper production are highly developed nations,

productive countries is an integral part of except China. China was found to have the highest

bibliometric analysis. Over the past 32 years, 83
countries have made significant contributions to
EID research, with both developed and developing
nations producing articles with an EID focus. As
shown in Table 2, China, the USA, the United
Kingdom, Italy, and Australia are among the top
five countries in terms of publishing articles. This
suggests that the majority of the top countries for
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number of publications and citations in the EID
field, with 1,476 publications and 8,269 article
citations/documents. Although the USA has fewer
documents than China, the number of citations per
document is nearly three times higher. Additionally,
other developed countries, such as the UK, Italy, and
Australia, have fewer publications than China, but
their number of citations/documents is consistently
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higher. This suggests that China is increasingly
focusing on investigating the EID field, but the
articles produced in China are not cited as much as
those from developed countries. This can be
attributed to the superior legislation on
environmental information disclosure in developed
countries. Moreover, developing nations, such as
Brazil and India, are increasingly showing interest
in EID research.

3.1.4. Productive Journals

The journals with the most significant influence on
publications were explored in this study. A total of
1,726 papers were published in 494 journals. The
ten (10) most prestigious and successful journals are
listed in Table 3. Sustainability had the most
publications (145 papers and 2,339 citations). On
the other hand, the Journal of Cleaner Production
was the journal with the most cited articles, with
5,354 citations among its articles. This demonstrates
that these two publications are at the forefront of
their respective fields. According to Bradford's law,

Table 3. Most productive journals

Vol. 17, No. 1 (2025): 60-75

a small number of core journals are responsible for
a sizable share of the articles published on a specific
topic (Garfield, 1980). As a consequence, the eleven
journals entitled Sustainability, the Journal of
Cleaner Production, Business Strategy and the
Environment, Corporate Social Responsibility and
Environmental Management, Sustainability
Accounting Management and Policy Journal,
Journal of Business Ethics, Environmental Science

and Pollution Research, Social Responsibility
Journal,  Environmental = Development and
Sustainability,  Journal  of  Environmental
Management, and Frontiers in Environmental

Science are responsible for 33 percent of all the
research that has been conducted in the field of EID,
as illustrated in Figure 2. The prestigious
publications to which authors submit their work are
presented below along with further advice for
submitting articles in the future. These journals have
provided additional suggestions for authors to select
suitable journals.

Sources Avrticles Citations
1 Sustainability 145 2,339
2 Journal of Cleaner Production 96 5,354
3 Business strategy and the environment 62 3,394
4 Corporate social responsibility and environmental management 58 2,288
5 Sustainability Accounting management and policy journal 40 1,296
6 Journal of business ethics 38 4,751
7 Environmental science and pollution research 33 545
8 Social responsibility journal 32 785
9 Environmental Development and Sustainability 30 237
10  Journal of Environmental Management 30 769

(Source: Web of Science database, 2024)

Core Sources by Bradford's Law

50

Core
So

Articles

Source log{Rank)

Figure 2. Source clustering through Bradford’s Law
(Source: Web of Science database, 2024)
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3.1.5. Productive Authors

The authors’ publications, which were also
examined, are components of the performance
analysis. This study also identified authors who had
been investigating EID issues for over 30 years.
Table 4 shows the top authors regarding the number
of documents, as well as the H-index and G-index.
A single numerical indicator, the H-index, can
assess a researcher’s level of scientific
accomplishment. It assesses a scientist's output
based on the combined number and calibration of all
publications (Hirsch, 2005). The G-index sharpens
when a researcher receives a "G" score if and only
if their five most-cited articles have been mentioned
more than "G" times. For this reason, G-indices can
draw attention to influential works by identifying
the most frequently cited works (Tol, 2008).
However, there was little difference between the G-
index and H-index in terms of the rankings and
values they yielded (Huang & Chi, 2010).

Table 4 shows that the highest number of documents
produced by authors during the examination period
was 13 documents. Generally speaking, the majority
of authors among the top ten are of Chinese
nationality. Specifically, Li, Y; Yang, Y.L. and Yao,
S are three authors who have produced the largest
number of documents, totaling 13 articles during the
survey period. In addition, most of the top authors
who have a figure of publications in the statistics are
Chinese.

Although Li, Y., Yang, Y.L. and Yao, S. have the
most publications, their H-index and G-index are
lower than those of Zeng, S.X., Gallego-Alvarez, I.
and Garcia-Sanchez, I.M. Particularly, based on the
scores of citation indices, Zeng, S.X. is recognized
as having the highest H-index and G-index scores,
followed by Garcia-Sanchez, I.M and Gallego-
Alvarez, I. In addition, Chen, X.H.; Cormier, D; De
Villiers, C.; Meng, X.H.; and Magnan, M. are
authors who are not in the top ten in terms of output
but have high H- and G-index publications, making
them top-ranking authors.

Zeng's research investigates the factors influencing
voluntary disclosure of environmental information,
as well as the impact of financial performance on
environmental responsibility disclosure in the
Chinese context. Meanwhile, Garcia-Sanchez's
work is centered on the European setting, with key
topics including environmental innovation,
sustainability disclosure, corporate governance, and
corporate social responsibility assurance quality.
Gallego-Alvarez, on the other hand, has conducted
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research on a range of global topics, such as
corporate social responsibility, greenhouse gas
emissions,  environmental  disclosure,  and
environmental responsibility. These authors have
contributed to the existing literature on EID research
in developed and developing countries.

Table 4. Author impact is measured by the
number of produced documents, the H-
index, and the G-index.

Authors No. of H-index G-index
documents

Li, Y 13 7 13
Yang, Y.L. 13 7 10
Yao, S 13 7 10
Zeng, S.X. 12 12 12
Zhang, L 12 7 12
Gallego-

Alvarez, I. 10 9 10
Li, H 10 8 10
Lu, J. 10 8 10
Garcia-

Sanchez, 1.M. 9 9 9
Raimo, N 9 6 9
Chen, X.H. 7 6 7
Cormier, D. 8 6 8
De Villiers, C. 8 8 8
Meng, X.H. 8 8 8
Magnan, M. 8 7 7

(Source: Web of Science database, 2024)
3.2. Science mapping analysis
3.2.1. Keyword co-occurrence analysis

In these papers, the keywords that were employed
shed light on prominent themes and issues
associated with the subject of research (Bakir et al.,
2022). An in-depth analysis of the prevalence of
relevant keywords and the development of recurring
themes within the field of business studies was
conducted to find the most potential pathways for
future studies on EID. Figure 3 depicts the co-
occurrence graph of the study phrase generated by
the authors using VOSviewer software. To be
considered for inclusion in the study, keywords had
to be set at a minimum of ten occurrences, and
keywords with low occurrences were not included
to form clusters. This study applied this threshold so
that the node of “environmental information
disclosure” was defined as the largest co-occurrence
keyword in comparison with the node of other
keywords. Earlier studies also set a minimum
threshold for ten keywords (Ismail et al., 2021b;
Gao et al., 2021). Out of the 3957 keywords, 88
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fulfilled this condition. As shown in the figure, one
part of CSR activities involves the disclosure of
environmental information.

When researching the co-occurrence of terms, it is
important to evaluate the number of nodes.
Specifically, the dimensions of labels are expressed
by their size, and a term's larger size indicates that it
is related to a larger number of publications
(Stefanescu, 2021). According to Gao et al. (2021),
the intensity of co-occurrence between two terms is
proportional to the separation between the two
nodes and the thickness of the line that connects
them. Five different clusters expressed interest in
EID research to analyze co-occurring keywords
over a 32-year period.

The key study subject of EID is presented in the first
cluster, with 21 keywords. This cluster comprises
keywords that have been studied since 2020. A few
terms highlight the linked nature of environmental
information  disclosure and other current
occurrences. For instance, sustainable development,

Vol. 17, No. 1 (2025): 60-75

innovation, green technology innovation, internal
control, media attention, air pollution, and public
participation are some keywords in this cluster. A
corporation's environmental performance serves as
the starting point for environmental disclosure. EID
is the process of making the public aware of the
degree to which an organization’s management and
activities consider environmental and community
concerns (Gao et al., 2021). According to Tamimi
and Sebastianelli (2017), ESG disclosure can be
attributed to the significance of ESG concerns in a
firm’s reputation, brand, competitive advantage, and
investment decision-making processes. To keep up
with the expansion of the capital market, publicly
traded corporations are anticipated to commit to
social, environmental, and long-term sustainability.
However, ESG is primarily driven by investors’
interest in the capital market. This cluster also
explores the relationship between green innovation,
ESG disclosure, green technological innovation,
and digital transformation, which is expected to be
a global trend in future economic development.

ESG disclosure, digital transformation, green
ownership structure
annualifeports™
carbon disclosure
-
e . en:ronmem*nanagemem
rep@NIng stakehiplders public pagticipation
firmwvalue i :
@is re informatiggdisclosure
closu w
air pollution
transpmnenty sustainability v
sagial [«
- hina
Cont lysis & i i i i
i@l conterggnalysis > 4 environmental information disclosure
firm performance corporate so@responwuty - green innovation
v 5 h green technology innovation
st rertin esg disclosure
8 esg green credit policy
3 v, > information asymmetry
sustainability reporting .
sustainable development goals g sustainable development digital transformation
corporate sustainabifity
el ) i cgy COrpOrate finandial performance
mataifality agencytheory
stakeholder@ngagement
2 corporate social responsibility (csr) e
%, VOSviewer "
y 2016 2018 202C 20

Figure 3. Keyword co-occurrence by author’s keywords
(Source: Web of Science database, 2024)

Cluster 2 includes a range of topics, such as
sustainability reporting, sustainability, stakeholder
engagement, environmental policy, greenwashing,
firm performance, carbon disclosure, and GRI. All
these terms pertain to CSR. This cluster comprises
17 keywords. Considering the majority of CSR, this
cluster reveals that most studies have examined it in
the Indian context. CSR is defined as how
businesses incorporate social, environmental, and
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economic concerns into their company's values,
culture, strategy, decision-making, and operations in
a manner that is both transparent and accountable
(Reverte, 2016). Institutional theory and signaling
theory are highlighted in this cluster, implying these
theories are adopted to explain the relationship
between variables. These theories effectively
explain voluntary disclosure and CSR. Besides,
CSR disclosure is also a key topic currently being
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discussed. It investigates the connection between a
firm’s performance and its financial returns to
investors. Alternatively, ESG applications are used
for investor purposes and are often managed by
investors’ managerial boards. This cluster also
examines ESG, which is inherent in implementing
CSR strategies (Odriozola & Baraibar-Diez, 2017).
The terms "CSR" and "ESG" do not have the same
meaning, but concerns about environmental, social,
and corporate governance now play an essential role
in CSR to increase the well-being of a variety of
stakeholders and communities (Gao et al., 2021). As
"triple-line™ reports that include both financial data
and ESG disclosures that highlight sustainability
and CSR metrics become more important. This
cluster also focused on climate change and its
connections to other related topics, such as carbon
emissions, environmental policy, and
greenwashing. The term "greenwashing" which
refers to a corporate strategy for sustainability,
emerges in this cluster. Yildirim (2023) explains
that greenwashing has both negative and positive
aspects. On one hand, it can represent a hasty
departure from sustainability, while on the other
hand, it may symbolize a gradual shift towards
sustainability. Given that sustainable development
is a crucial topic that every company needs to
address to survive, examining greenwashing would
be an intriguing area of research.

Cluster 3 focuses on CSR disclosure and some
theories to explain CSR disclosure, including CSR
disclosure, CSR reporting, environmental policy,
stakeholder theory, legitimacy theory, GRI, and
sustainability reports. This cluster includes 16 items.
Among these terms, "content analysis™ has emerged
as a widely accepted methodology that has been
widely embraced in most previous publications.
This suggests that content analysis is a suitable
approach to explore various types of topics. Besides,
legitimacy theory, agency theory, and stakeholder
theory are some theories used to explain the nexus
between factors in non-financial information
disclosure.

Cluster 4's primary focus is on the relationship
between environmental disclosure and firms’
performance and firm value. This cluster has 16
items and prioritizes environmental disclosure and
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financial performance. Besides, companies with
higher social responsibility performance may be
forthcoming with information about sustainability.
By contrast, companies with poorer social
responsibility performance may be less open to
disclosing environmental topics. This cluster also
examines the relationship between environmental
disclosure and governance with the aim of providing
implications for management to increase disclosure
transparency.

Cluster 5 mainly focuses on the role of corporate
governance and owner structure in environmental
performance and reporting. This cluster's study
theme was relatively small compared to the other
clusters because it has 12 items. Among the
disclosed ESG information, EID has the lowest
disclosure score, followed by governance and social
information disclosure. This cluster focuses on
disclosing environmental information related to
climate change, such as carbon disclosures and
greenhouse gas emissions, rather than general
environmental information. As recorded as the most
frequently cited in examining influential
publications, Liao et al. ’s (2015) study on the
voluntary disclosure of greenhouse gas emissions
proves that it is a concern for academics and
industries. EID, which is critical to CSR policies, is
growing worldwide, not only in developed countries
but also in developing nations. Furthermore, this
cluster emphasizes the importance of corporate
governance, and climate change strategies are useful
for managers and regulators.

3.2.2. Thematic map

Thematic mapping is essential to examine
bibliometric data and trace the development of
primary themes in a field. By applying a clustering
method to a keyword network, a thematic map was
created to highlight the various themes present
(Stefanescu, 2021). The map features two axes: the
centrality axis, which quantifies the connections
between a cluster and other clusters, and the density
axis, which describes the strength of the
interconnections between the keywords that form a
cluster.
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Figure 4. The thematic map

(Source: Web of Science database, 2024)

The map was divided into four quadrants based on
the degree of centrality and the density of the terms.
According to Bakir et al. (2022), advanced themes
with high centrality and high-density values are in
the upper-right quadrant, whereas less important
advanced themes are in the top-left quadrant, which
has low centrality and high density. Topics in the
lower right quadrant, with high centrality and low
density, are essential to the subject of study, but they
also change over time. Themes that did not develop
well were found in the lower-left quadrant with low
centrality and density values. These motifs either
appear recently or fade (Bakir et al., 2022).

In this study, walktraps were used to cluster
algorithms while analyzing thematic maps. Figure 4
depicts a thematic map that shows a combination of
motor and niche themes, making up fully integrated
advanced themes. The topic between the two
groups, along with key terms such as “corporate
social responsibility”, “environmental disclosure”,
“sustainability”, "disclosure”, and "sustainability
reporting” are the most critical to the knowledge
domain under examination. Co-occurrence analysis
revealed the study topic in cluster 2 in the upper-
right quadrant, confirming the research. The Niche
theme includes the research topic “Environmental
Information Disclosure” and “China” and “green
innovation” which are highly specialized and of
limited importance. This theme is also relevant to
Cluster 2 in the aforementioned section. The
emerging topics include "green innovation”,
“environmental regulation” and “green technology
innovation”. The key term “green innovation” is
located in the middle of the Niche themes and the
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Emerging themes, suggesting that green innovation
will also become an issue attracted by stakeholders
in the future; in particular, green technological
innovation is supposed to relate to sustainability
(Asadi et al., 2023; Cheng et al, 2023).
Consequently, it is recommended that future
research explore this topic in greater depth.
Likewise, the basic themes identified in previous
studies on environmental information disclosure
include key terms, such as “information disclosure”,
“sustainable development”, “environmental
performance”, “ESG disclosure”, and “financial
performance”.

3.2.3. Topic trend

In this investigation, the “Biblioshiny” function
from the R package was used to examine keyword
trends. Figure 5 presents the outcomes of the topic
trends for the period in which years are displayed
along the abscissa and occurrences are depicted
along the ordinate.

The graph indicates that the subject matter of EID
research has been concentrated and appealing in the
previous three years (2021-2024). For the past three
years, six topics have attracted authors, including
environmental information disclosure, ESG, green
innovation, digital transformation, ESG disclosure,
and performance. These trends are expected to
increase in the future. However, the topic of
“environmental disclosure” has been a persistent
issue, lasting almost a decade from 2012 to 2021,
with the most frequency in 2017, while
“environmental information disclosure” has
attracted authors from 2021 to 2023. ESG
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performance is a trending topic for academics
around the world since 2022 and has increased in
frequency in the year 2024. Although ESG practices
have been adopted in developed countries,
developing nations lack these practices. Therefore,
EID, which is one of the pillars of ESG, is expected
to remain an attractive topic in the future because it
is typically related to environmental reporting,
sustainable development, and CSR. Specific types
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of content within a publication cannot be
justified and/or modified in the analysis, including
keywords, citations, references, and in-text
citations. It is imperative to acknowledge that
some keywords in the text have multiple meanings,
such as “environmental information disclosure”
and “environmental disclosures,” or “ESG
performance” and “ESG disclosure”. This could
have resulted in biased outcomes.

Trend Topics
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Figure 5. Topics trend

(Source: Web of Science database, 2024)

The presence of new keywords with low frequency,
such as digital transformation, suggests that the
theme has gained attention, but has not been fully
explored. Based on this analysis, we propose areas
for further study, including ESG performance,
digital transformation, green innovation, EID, ESG
disclosure, and sustainability.

3.3. Discussion

This study aimed to provide relevant information to
researchers in related fields and evaluate patterns by
analyzing the growth of EID research publications
over the past 30 years. This research project
employed two approaches: performance analysis
and science mapping. The findings show that, while
research in the field of EID is still in its early stages,
it has made significant progress over the past decade
and yielded major research outcomes.

This study demonstrates that the most prolific
authors, such as Zeng, S.X., Garcia-Sanchez, I.M.
and Gallego-Alvarez, 1., are among the most
prominent and influential scholars, as evidenced by
their high score of H-index and G-index. China, the
United States, and the United Kingdom were the top
three countries contributing to this area of study.
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Most of these countries, except for China, have been
developed. According to the overwhelming majority
of studies, China is leading in terms of publications.

Regarding publication journals, journals such as
Sustainability, the Journal of Cleaner Production,
Business Strategy and the Environment, Corporate

Social Responsibility and  Environmental
Management, Sustainability Accounting
Management and Policy Journal, Journal of
Business Ethics, Environmental Science and

Pollution Research, Social Responsibility Journal,
Environmental Development and Sustainability,
Journal of Environmental Management, and
Frontiers in Environmental Science fall under this
category, following Bradford’s Law.

According to the study's findings, the terms “ESG
performance”, “digital transformation”
“environmental information disclosure”, “ESG
disclosure “green innovation”, “and “sustainability
reporting” were the most frequently used topic
trends by writers. Furthermore, the topic trends that
have attracted authors since 2022 include ESG,
green innovation, and information asymmetry.

These concepts are relevant to the growing concerns
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surrounding EID topics. The observed topic trends
can be explained by the rising demand for ESG
disclosure by stakeholders’ concerns, which has
created a new tide of sustainability reporting,
including Sustainable Development Goals (de Silva
Lokuwaduge et al., 2022). In addition, digital
transformation is a topic trend that has appeared
since 2023 and is increasingly attracting attention in
the year 2024.

Additionally, environmental issues, as one of the
concerns of climate change, pose unprecedented
challenges for firms towards sustainability.
Consequently, both governments and firms need
strategic management to implement environmental
protection policies. As a result, implementing green
innovation benefits companies. First, innovation can
assist firms in fulfilling environmentally sensitive
consumer needs (Chang, 2011; Amores-Salvado et
al., 2014; Takalo et al., 2021). Specifically,
enterprises that provide customers with eco-friendly
products and services gain a competitive advantage
over their competitors (Eiadat et al., 2008). Second,
green innovation boosts companies’ ability to
achieve both environmental and economic
performance. Hence, these topics trends emerged in
the relationships related to EID.

The study's thematic map emphasizes sustainability,
disclosure, stakeholders, environment, corporate
social responsibility, environmental disclosure,
sustainable reporting, and content analysis as the
most relevant topics in the focal knowledge area.
EID is a significant aspect of CSR and a topic of
considerable interest in the business world. Previous
research has shown that companies that disclose
more positive EID information tend to perform
better (Charumathi & Ramesh, 2020; Chouaibi et
al., 2022). Moreover, sustainability is a key concern
for companies that aim to enhance their market
value and global performance. EID reports on firms'
activities and their impact on the environment, as
well as the measures taken to protect them, and these
activities can ensure the sustainability of firms and
the continuity of their operations. Consequently,
EID can help firms achieve sustainable
development.

Content analysis can be employed to investigate
ESG and EID, as indicated by the thematic map and
topic trend analysis findings. ESG and/or EID data
were collected from annual and/or sustainability
reports obtained from stock exchanges. However, a
comprehensive and universal national EID database
is lacking. It is uncommon for the same company to
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have different EID ratings because of various
factors. Researchers worldwide must explore best
practices for creating a clear and uniform EID
information disclosure and grading system.

A comprehensive  non-financial ~ business
performance evaluation system can improve a
company's financial performance and consequently,
its value. Therefore, there is an immediate need to
investigate the relationship between non-financial
information, such as environmental and social
information, and financial metrics, such as return on
assets, return on equity, sales growth rate, and
Tobin's Q, which have received limited attention in
the literature. This is necessary because the
relationship between these two types of data is
crucial.

Apart from these findings, green innovation is a
significant trend that needs to be investigated.
Aguilera-Caracuel and Ortiz-de-Mandojana (2013)
highlight the importance of sustainability for
businesses, as it may have a positive impact on their
financial, social, and environmental outcomes,
which are essential to both governments and
businesses today. Several studies have demonstrated
the significance of green innovation in fostering and
achieving sustainability in various industries (Asadi
et al., 2020; Cheng et al., 2023). Furthermore, in the
digital transformation era, stakeholders increasingly
emphasize green technological innovation. Digital
transformation can advance green technology
innovation by reducing financing obstacles and
attracting government subsidies (Xue et al., 2022;
Tang et al., 2023; Zheng & Zhang, 2023; Xu et al.,
2024). However, these studies focused on different
industries in the Chinese context. Therefore, it is
necessary to investigate other countries and
industries as well.

4. CONCLUSIONS

This study has significant implications for future
research in terms of theoretical and practical
implications, as it employs two well-established
bibliometric analytical approaches. First, it provides
a comprehensive assessment of the literature, as
well as an in-depth analysis of the published
findings and research trends related to EID. This
study suggests that future research should focus on
themes such as ESG performance, digital
transformation, green innovation, EID, ESG
disclosure, and sustainability. Several potential
future research directions could be investigated in
different countries and industries, such as (1)
examining the tripartite relationship between
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environmental information disclosure, green
innovation, and company performance; (2)
investigating the impact of environmental
management on the implementation of green
innovation; (3) examining the moderating role of
corporate governance on the relationship between
environmental information disclosure and financial
performance; (4) evaluating the relationship
between information asymmetry and ESG
disclosure; (5) examining the relationship between
EID and digital transformation; (6) the moderating
effect of digital transformation on the relationship
between EID and firm performance; (7)
investigating the relationship between green
technology innovation and digital transformation.
etc.

This study provides a comprehensive overview of
the EID literature by highlighting the topics relevant
to this field. This study is beneficial for researchers
who are new to the field, as it equips them with the
necessary information to swiftly acquire a solid
foundational understanding of the topic. Moreover,
it can aid researchers in currently exploring EID by
organizing existing materials and enhancing the
effectiveness of their scientific inquiry.

This study has implications for policymakers, with
a clear indication of the necessity of modifying
regulations regarding ESG practices within the
industry. By doing so, corporations are encouraged
to disclose more information about ESG factors,
resulting in a mutually beneficial outcome for all
parties involved. Moreover, because content
analysis is a commonly used methodology for
analyzing non-financial information, it is crucial to
establish an online national database system to
facilitate the organized collection of ESG scores.
This platform serves two purposes: it manages the
environmental  disclosure records of listed
companies and provides data sources to the public,
customers, investors, academics, and other
stakeholders.
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