
Vol.:(0123456789)1 3

Environmental Science and Pollution Research (2023) 30:102047–102082 
https://doi.org/10.1007/s11356-023-29452-2

REVIEW ARTICLE

Thirty years of sustainability reporting research: a scientometric 
analysis

Monica Singhania1 · Gurmani Chadha1 

Received: 3 February 2023 / Accepted: 18 August 2023 / Published online: 8 September 2023 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023

Abstract
The growing relevance of sustainability reporting (SR) has dramatically surged advocacy and interest among both academi-
cians and practitioners. However, few studies have attempted to holistically encapsulate global research on sustainability 
reporting. The present study employed scientometric analysis on sustainability reporting based 1434 articles extracted from 
the Web of Science database, published between 1992 and 2022, to comprehensively map the intellectual structure of this 
field. Domain visualizations were constructed using CiteSpace software to identify networks of co-authorship, keywords, 
subject categories, institutions, and countries engaged in publishing on SR along with co-citation and cluster analysis. The 
findings revealed that significant contributions in SR research have originated primarily from developed countries, underscor-
ing the necessity for more research in the context of developing and emerging countries. SR field was found characterized 
by cohesive research sub-communities but lacked global cooperation. Existing studies in the SR research domain focused 
mainly on subject categories of business, management, environmental studies, green and sustainable science technology, 
environmental sciences, and business finance. Analysis of most co-cited authors and content analysis of highly co-cited 
articles were performed, detailing pioneer works in the field. The principal topics in the body of literature were identified 
via clusters of co-citations between documents and keywords. Future research focus areas include exploring the link between 
circular economy and SR, the role of social media, blockchain, artificial intelligence, and other digital technologies in SR, 
attention on the MSME sector, mandatory reporting, assessment of real impact of SR on investor sentiments and financial 
analysts’ valuations, assurance, standardization, financial-sector inclusive research, materiality issues, and understanding 
niche themes of SR, inclusive of monothematic reporting. Implications of the study for policymakers, companies, society, 
and academia were examined.
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Introduction

Background

Rising concerns about climate change, gender inequality, 
racial injustice, forest fires, biodiversity loss, water scar-
city, governance failures, irreparable environmental and 
social damage, and the global coronavirus pandemic serve 
as constant wake-up calls urging people around the world to 
recognize the necessity of incorporating sustainability into 
every aspect of their lives—personal, organizational, and 
planetary. In light of the urgent need to establish corporate 
responsibility and accountability for the consumption of 
finite planetary resources, support for sustainability report-
ing (SR) has steadily increased over the years. Goal 12.6 
of the UN’s sustainable development goals (SDG) mandates 
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businesses to incorporate sustainability data into their report-
ing cycles, recognizing SR as a crucial tool for enabling the 
transition to sustainable business models, a sustainable global 
economy, and ultimately helping to build a sustainable planet 
for all.

SR acts as a key instrument in mitigating environmen-
tal damage (Alazzani and Wan-Hussin 2013), yields higher 
profitability (Conca et al. 2020), lowers the cost of equity 
capital (Gerged et al. 2020), enhances firm and market value 
(Radhouane et al. 2018), improves financial analysts’ accu-
racy (Ferrer et al. 2020), fosters a positive reputation (Abbas 
et al. 2022a; Abbas et al. 2023), increases stakeholder trust, 
and mitigates firms’ risk (Benlemlih et al. 2018).

Although no standard definition of “sustainability report-
ing” exists as of 2023, the age-old pioneer sustainability 
reporting standard setter, Global Reporting Initiative (GRI), 
defines sustainability reporting as “an organization’s prac-
tice of reporting publicly on its economic, environmental, 
and/or social impacts, and hence its contributions – positive 
or negative – toward the goal of sustainable development” 
(GRI 2016, p. 3). Various reporting terms are encompassed 
within or are used in conjunction with the term “sustainabil-
ity reporting,” each associated with a unique serving purpose 
and reporting foci, as depicted and defined in Fig. 1.

The information demands of SR stakeholders have 
evolved over time, demonstrating a shift towards more 
thorough reporting systems, greater stakeholder expecta-
tions, and deeper comprehension of the importance of SR. 
The progression of information expectations among vari-
ous stakeholders with regards to SR from the 1960s to the 

present is shown in Fig. 2. Stakeholders’ “mere disclosure 
ask” has transitioned from reporting on different issues to 
a “real information ask” for precise disclosures on paths 
and strategies adopted for establishing sustainable busi-
ness models. This illustrates the evolving and developing 
global understanding and interpretation of the true meaning 
of sustainability. The World Commission on Environment 
and Development (WCED) Brundtland Commission 1987 
initiated the need for sustainable development and various 
landmark events over the years, including the Kyoto Proto-
col 2002, the era of major financial and governance scams 
(such as the Enron scam), the UN SDG Agenda 2030 (set in 
2015), the Paris Agreement 2016, and pandemics along with 
the United Nations Climate Change Convention (UNCCC) 
conferences held in 2021 (COP26) and 2022 (COP27) have 
fueled and advanced the global sustainability propaganda. 
These global events aimed at advancing advocacy for sus-
tainability coupled with heightened investor interest in qual-
ity reporting enactment of varied reporting laws, regulations, 
and stock exchange requirements rising shareholder and 
stakeholder ESG activism (Thun and Zülch 2023); and a 
growing understanding of the impact of sustainability issues 
on corporate value underpin the major factors driving the 
espousal of SR (KPMG 2020).

The SR domain remains relatively more complex than 
the financial reporting domain because of the lack of a 
universal reporting standard, the need to cater to diverse 
stakeholders, and the issue of reporting inconsistency 
and competing metrics. Major SR standard-setting bodies 
include the Carbon Disclosure Project (CDP), the Climate 

Fig. 1  Reporting terms used synonymously or in conjunction with the umbrella term “sustainability reporting” (author’s own elaboration)
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Disclosure Standards Board (CDSB), GRI, the Value 
Reporting Foundation (merged entity of the International 
Integrated Reporting Council (IIRC)), the Sustainability 
Accounting Standards Board (SASB), and Task Force on 
Climate-Related Financial Disclosures (TCFD). As of 
2023, the SR field is entering a new era because of recent 
significant advancements that mark attempts to standardize 
the SR domain and increase the impact, transparency, and 
effectiveness of sustainability disclosures. While the Euro-
pean Commission (EU) issued its own standard-setting 
mandate for the European Financial Reporting Advisory 
Group (EFRAG), the International Sustainability Stand-
ards Board (ISSB) was announced by the International 
Financial Reporting Standards (IFRS) Foundation to man-
date ESG disclosures during COP26. In order to replace 
the current NFRD (Non-financial Reporting Directive) in 
2022, the EU Corporate Sustainability Reporting Direc-
tive (CSRD) planned to extend the SR criteria. Increased 
adoption of the TCFD framework and the introduction of 
an EU taxonomy are intended to create standardized cli-
mate disclosures.

Existing literature review studies

Regarding academic literature, to the best of our knowledge, 
60 review studies have been published between 1976 and 
2023 in the SR domain, each with a special research focus, 
as detailed in Table 1.

Contribution of the present study

Our scientometric analysis differs from others in several 
ways. Current bibliometrics either have poor data cover-
age (Bosi et al. 2022), lack thorough analysis, use narrow 
keyword search strings (Pasko et al. 2021), or are nar-
rowly focused (Di Vaio et al. 2020; Gulluscio et al. 2020). 
We contribute to the lack of scientometric reviews in the 
SR field and offer a comprehensive examination of the 
intellectual, social, and conceptual framework of the sus-
tainability reporting domain to give researchers a broad 
overview of the topic. This study shall assist stakeholders, 
including both industry and academia, in examining the 
developmental stages of the domain, as well as its pros-
pects, based on data from over 30 years. We provide a 
state-of-the-art understanding of the SR field by address-
ing important research questions. The research objectives 
and associated scientometric techniques applied in this 
study are summarized in Table 2.

The contribution of this study is that it is not just con-
fined to scientometric measurements. A thorough cluster 
analysis was performed along with a review of 60 litera-
ture reviews published between 1976 and 2023, a thorough 
synthetization of theoretical foundations underpinning SR 
literature, and content analysis of highly cited articles. 
This article closes the current knowledge and awareness 
gap. As discussed in detail at the end of the research paper, 
this study has numerous ramifications for decision-makers 
in government, business, society, and academia.

Fig. 2  Evolution of information expectations from sustainability reporting (authors’ own elaboration)
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Table 1  Summary of 60 literature reviews published in SR research domain (1976–2023)

S. No Study reference Review methodology Purpose

1 Epstein et al. (1976) Narrative review Summarized major measurement and reporting 
approaches in USA for assessing an organization’s 
impact on society

2 Mathews (1984) Narrative review Suggested organization of social accounting research 
and discussed measurement issues

3 Ullmann (1985) Structured review with model proposition Observed conflicting results among social disclosure, 
social performance, and economic performance 
based on and proposed a three-dimensional model to 
explain contradictory findings

4 Gray et al. (1995) Narrative review Theorized empirical CSR research into decision 
usefulness, economic theory, and social and political 
theory–based studies

5 Bebbington (1997) Narrative review Evaluated how environmental accounting altered prac-
tice, its enabling power via education, and its ability 
to enforce sustainable development

6 Mathews (1997) Narrative review Reviewed trends based on 25 years of research in the 
social and environmental accounting (SEA) domain

7 Gray (2001) Narrative review Presented Rob Gray’s overview of developments in 
social accounting, reporting, and auditing practices

8 Milne (2002) Narrative review Established evidence for positive accounting theory 
by critically analyzing literature on corporate social 
disclosures

9 Gray (2002) Narrative review Proposed opening up of and engagement with new 
accountings space, induced by social accounting 
practice, lying between “conventional” accounting 
and “alternative” theorizing and critiques

10 Berthelot et al. (2003) Structured review Reviewed empirical work on voluntary, mandatory, 
and external sources of disclosures providing a 
conceptual framework for better comprehension of 
environmental reporting mechanisms and related 
literature

11 Parker (2005) Structured review with theory proposition Analyzed SEA research domain since 1980s, mapped 
publication trends, and identified augmentation and 
heartland theories along with suggesting an alterna-
tive to SEA unitary theory

12 Lee and Hutchison (2005) Narrative review Elaborate review on societal, firm/industry, and indi-
vidual factors affecting decision to report

13 Bebbington et al. 2007 Narrative review with theory proposition Theorized engagement in SEA based on dialogic 
philosophy

14 Owen (2008) Narrative review Critically reviewed SEA field with emphasis on firm-
based determinants and motivations driving manag-
ers toward disclosure initiatives

15 Spence et al. (2010) Narrative review Delineated major theories that shape social environ-
mental reporting (SER) domain

16 Burritt and Schaltegger (2010) Systematic review Based on review of research developments in SR, iden-
tified critical managerial paths and suggested further 
SR development toward assisting managers in better 
decision-making

17 Alewine (2010) Structured review with model proposition Synthesized research methods employed in environ-
mental accounting (EA) research and proposed a 
model for conduct of EA research

18 Ascui and Lovell (2011) Narrative review Reviewed conflicting conceptions of carbon account-
ing and problems of area

19 Parker (2011) Systematic review Mapped SEA domain profile and direction and 
critiqued research conducted from 1988–2002 while 
providing future avenues for non-Anglo-Saxon 
countries

20 Guidry and Patten (2012) Structured review Reviewed empirical work questioning need of volun-
tary disclosure theory and financial control variables 
in environmental disclosure research



102051Environmental Science and Pollution Research (2023) 30:102047–102082 

1 3

Table 1  (continued)

S. No Study reference Review methodology Purpose

21 Stechemesser and Guenther (2012) SLR with definition proposition Reviewed carbon accounting literature and proposed a 
definition of carbon accounting

22 Fifka (2013) Structured review and meta-analysis Reviewed determinants based on empirical work on 
corporate responsibility reporting and conducted 
meta-analysis categorizing 186 included studies 
based on geographical origin

23 Hahn and Kühnen (2013) Systematic review (SLR) with theoretical frame-
work proposition

Reviewed 178 articles from 1999–2011, mapping 
factors affection adoption, extent and quality of SR, 
and provided potential theoretical framework linking 
varied existing theories of SR field

24 Jones and Solomon (2013) Narrative review Synthesized varied literature on biodiversity and pro-
vided a framework for “accounting for biodiversity”

25 de Villiers et al. (2014) Narrative review Reviewed embryonic integrated reporting space and 
detailed challenges and future of emerging field

26 Lodhia and Hess (2014) Systematic review Exploratory review on sustainability accounting and 
reporting in mining industry (2004–2013)

27 Ceulemans et al. (2015) Systematic review Detailed SR literature in higher education and provided 
extensive guidance on future research paths

28 Baker and Schaltegger (2015) Narrative review + conceptual paper Reviewed SEA research in an attempt to understand 
meaning of “pragmatism” as a philosophy of SEA 
field

29 Siew (2015) Structured review Reviewed and critiqued major sustainability reporting 
tools

30 Yang et al. (2015) Structured review Detailed theoretical perspectives, research methodolo-
gies, and empirical results of 57 studies on environ-
mental reporting in China

31 Dienes et al. (2016) Systematic review Utilized a qualitative approach to review and analyze 
drivers of SR

32 Dumay et al. (2016) Structured review Reviewed, critiqued, and presented future agenda for 
integrated reporting (IR) field

33 Perego et al. (2016) Structured review + qualitative analysis Reviewed embryonic integrated reporting (IR) 
literature and addressed research gap on managerial 
perceptions of IR

34 Michelon et al. (2016) Narrative review + additional analysis Contained an extensive literature review of theoretical 
perspectives used to study camouflaging practices 
and research implications related to each in SEA 
field

35 Ali et al. (2017) Systematic review Reviewed 76 empirical research studies to demarcate 
CSR reporting determinants in developed and devel-
oping countries

36 Lehman and Kuruppu (2017) Narrative review Reviewed SEA field trends and provided SEA research 
typology to critically examine discourse of domain

37 Bebbington et al. (2017) Narrative review Individual collective reflection of SEA field provid-
ing critical encouragement and provocation to SEA 
domain researchers and accountants

38 Deegan (2017) Commentary review of specific journal work Reflected on 25 years of SEA work published in Criti-
cal Perspectives of Accounting Journal

39 Christ and Burritt (2017) Integrative review Provided current state-of-the-art and future research 
prospects in the supply chain water accounting field

40 Pucheta-Martínez et al. (2018) Systematic review Reviewed literature on board gender diversity and firm 
performance, financial reporting quality, and CSR 
disclosure from 1975–2017

41 Brooks and Oikonomou (2018) Narrative review Synthesized empirical literature aimed at gauging 
effects of ESG disclosure and performance on firm 
value

42 Rinaldi et al. (2018) Systematic review Drew on 65 integrated reporting (IR) related studies 
and provided critical insights, challenges, strengths, 
and weaknesses of IR field

43 Mata et al. (2018) Systematic review Reviewed environmental report–based papers pub-
lished between 2006–2015
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The rest of the article is structured as follows: the “Theo-
ries underpinning SR literature” section details the theoreti-
cal foundations of the SR literature, the “Research method-
ology” section illustrates the research methodology used, 
the “Visualizations, data analysis, and research results” sec-
tion discusses the analysis of the created visualizations and 
networks, the “Future research avenues (response to RQ3)” 
section suggests areas for future research work, the “Conclu-
sions and implications of the study” section concludes the 
research and enumerates the implications, and the “Limita-
tions of the study” section specifies limitations of the study.

Theories underpinning SR literature

The extant academic literature of SR is underpinned by var-
ied theories. Table 3 summarizes these theories and enlists 
the highly cited papers associated to the theory and its appli-
cation to the SR field.

Legitimacy theory (Lindblom 1994; Suchman 1995) pos-
tulates that organizations need to abide by the social con-
tract, undertaking socially acceptable behavior in exchange 
for approval of their objectives which guarantees them 
the license to operate (Deegan 2002) and their continued 

Table 1  (continued)

S. No Study reference Review methodology Purpose

44 Patten (2019) Theory-based review Elaborate review on legitimacy theory as employed in 
CSR disclosure research field

45 Vitolla et al. (2019) Systematic review Detailed review of state-of-the-art integrated reporting 
field classifying research into normative and descrip-
tive perspectives

46 Patten and Shin (2019) Review within a specific journal Reviewed contribution of Sustainability Accounting, 
Management, and Policy Journal to CSR disclosure 
field

47 Adams and Larrinaga (2019) Systematic review Reviewed role of and issues in engagement research in 
pursuit of improving sustainability accounting and 
performance (2007–2017)

48 Veltri and Silvestri (2020) Systematic review Review on value relevance generated by financial and 
non-financial disclosures made in integrated reports

49 Velte et al. (2020) Systematic review Synthesized governance determinants and financial 
implications of carbon performance and disclosure

50 Di Vaio et al. (2020) Systematic review + bibliometrics Reviewed the role of human resource disclosures, pur-
suant to the EU Directive 2014/95/EU. Bibliometric 
analysis of 108 relevant articles on the stated theme 
published between 2013–2019

51 Traxler et al. (2020) Systematic review Reviewed literature focused on interplay between SR 
and management control systems

52 Gulluscio et al. (2020) Systematic review + bibliometrics Reviewed literature on climate change accounting and 
reporting and conducted bibliometrics of included 
articles

53 Opferkuch et al. (2021) Systematic review Reviewed organizational sustainability reporting 
approaches and how each approach integrates circu-
lar economy aspects

54 Pasko et al. (2021) Bibliometric review Reviewed 928 articles enlisting the features of SR field
55 Minutiello and Tettamanzi (2022) Systematic literature network analysis (SLNA) Analyzed the development of the field of study sur-

rounding the IR and SR disclosure quality
56 Farisyi et al. (2022) Systematic review Reviewed 24 articles based on determinants of SR
57 Velte (2023) Systematic review Reviewed 38 empirical quantitative articles on 

determinants and antecedents of SR and IR based on 
automated text analyses making distinctions on the 
basis of readability, tone similarity, and varied topics

58 Bosi et al. (2022) Bibliometric review Analyzed 358 articles based on ESG and SR, mapping 
the research field

59 Comoli et al. (2023) Systematic literature network analysis Reviewed literature based on ESG dynamics reporting 
and accounting under disruptive occurrences

60 Benvenuto et al. (2023) Systematic review Reviewed 24 articles enlisting the theories and drivers 
of SR



102053Environmental Science and Pollution Research (2023) 30:102047–102082 

1 3

existence in the society (Reverte 2009). Accordingly, SR 
practices are adopted by firms in response to political and 
social pressures (Cho and Patten 2007) to either gain, main-
tain, or repair moral, pragmatic, or cognitive organizational 
legitimacy (Suchman 1995). A firm tends to use SR as a 
legitimation tool (Chen and Roberts 2010) to communicate 
its image as a good corporate citizen (Mahadeo et al. 2011) 
possessing values congruent to that of society as a whole 
(Lindblom 1994).

While SR researchers mostly apply the legitimacy the-
ory in context to the “bourgeois” political economy theory 
which considers the society as pluralistic and unified (Beb-
bington et al. 2014), stakeholder theory (Freeman 1984; 
Clarkson 1995) embraces the view that some groups within 
the society are more powerful than others (Woodward et al. 
1996). This theory recognizes that apart from shareholders, 
the expectations of the broader audience (Freeman 1984) 
and the societal call for responsible business conduct need 
to be addressed (Hahn and Kühnen 2013). SR serves as a 
dialogic instrument between the firm and its stakehold-
ers for the negotiation of sustainability-linked contracts 
(Roberts 1992).

Unlike legitimacy and stakeholder theory which sug-
gest that SR is a deliberate managerial act, institutional 
theory (Meyer and Rowan 1977; DiMaggio and Powell 
1983) postulates sustainability disclosures as a means to 
comply with institutional norms and rules (Chen and Rob-
erts 2010) to manage the ESG impacts on their business 
operations (Adams and Larrinaga‐González 2007). DiM-
aggio and Powell (1983) posited that isomorphic change 
is crucial for firms’ survival, which occurs through three 
mechanisms, namely, “coercive” isomorphism, “norma-
tive” isomorphism, and “mimetic” isomorphism. This 
theory explains why there is homogenization of SR prac-
tices within organizational fields, for instance, within a 
sector or country, providing a clear understanding of the 
accounting approaches of the constituent companies and 
society (Rahman et al. 2019).

Proprietary costs theory propounds that managers assess 
the costs and benefits of reporting and refrain from disclos-
ing proprietary information which can tarnish the firm (Dye 
1985; Verrecchia 1983, 1990). Proprietary costs include 
internal costs of production and release of reports, and 
external costs arise from competitors utilizing the published 
information for their own advantage (Prencipe 2004). Firms 
are incentivized to disclose voluntarily only when it either 
fetches benefits in the form of reduced equity (Botosan 1997; 
Botosan and Plumlee 2002) or debt costs (Sengupta 1998) 
or helps in traversing the information gap without adversely 
affecting the firm value.

Both voluntary disclosure theory (Clarkson et al. 2008, 
2011) and signaling theory (Spence 1973) suggest that due 
to existing information asymmetry between the firm and its 

stakeholders, companies use reporting as a proactive meas-
ure (Connelly et al. 2010) to signal and convey their sus-
tainability values, practices, and impacts. Large number of 
stakeholders, more importantly, the influential equity and 
debtholders, and the media can considerably influence the 
company to consistently seek legitimacy via signaling ESG 
efforts in its reports (Hahn and Kühnen 2013). It is impor-
tant to note here that while VDT necessarily stems from the 
need to reveal superior sustainability performance, with the 
aim to unravel its true nature and improve firm value, the 
signaling theory may or may not emanate from definite ESG 
performance and commitment. As a matter of fact, SR may 
be used for “greenwashing” (Mahoney and Qian 2013) or to 
camouflage or rather deviate stakeholders from firm’s poor 
environmental practices, as also discovered by Clarkson 
et al. (2011) who found greater environment disclosures by 
higher pollution indexed firms in the perusal of impression 
management. Investors that are considerate of the ESG cri-
terion in their capital allocation decisions must be cautious 
of such firms.

As per the resource dependency approach theory 
(Aldrich and Pfeffer 1976; Pfeffer and Salancik 1978, 
2003), an organization is not self-contained and depends 
on its environment for external resources which ensures its 
continued existence and growth (Chen and Roberts 2010). 
This theory, focused on businesses’ competence to attain rel-
evant resources, implies that firms and their managers would 
need to meet the expectations and needs of capital providers 
for smooth and easy access to financing which may include 
disclosure of quality ESG information. Past research has also 
testified that meaningful and credible sustainability-related 
reporting ensures better as well as cheaper access to both 
equity and debt financing (Dhaliwal et al. 2011; Hamrouni 
et al. 2019; Kordsachia 2020).

Agency theory suggests that an asymmetric information 
gap exists between the principals and the agents (Jensen 
and Meckling 1976). The agents possessing superior 
information act opportunistically and take decisions that 
maximize their own interests. Company managers (agents) 
resort to various communication channels (Brammer and 
Pavelin 2008) including sustainability reporting to bridge 
this gap, mitigate agency issues problems, and reduce 
agency costs.

Research methodology

Research method

The knowledge domain of sustainability reporting under-
went a scientific mapping using scientometrics, which 
plays a crucial role in addressing our research questions. 
The term “scientometrics” originated from the Russian 
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equivalent term naukometriya, introduced by Vassily V. 
in 1969. According to Tague-Sutcliffe (1992), sciento-
metrics involves the quantitative study of science as a 
discipline or economic activity. It is considered a part of 
the sociology of science and finds applications in science 
policy-making. Various studies across disciplines, such 
as Zhao (2017), Li et al. (2021), Pedroso et al. (2022), 
and Singhania et al. (2023a), have utilized the scien-
tometric review method to gain unbiased and in-depth 
insights by leveraging its power of domain visualizations 
and associated analyses.

Scientometric reviews provide a quantitative assess-
ment of the research topic, setting them apart from tra-
ditional subjective reviews. Klarin and Suseno (2023) 
highlight that this approach relies on sophisticated 
algorithms, enabling a fair and objective analysis of 
the research field. Scientometric reviews offer a com-
prehensive understanding by examining all academic 
works related to a particular subject, allowing for a com-
plete mapping of the research field based on quantita-
tive measurements. This quantitative justification is a 
key distinction between scientometric reviews and other 
types of reviews. While general synthesis literature pro-
vides a qualitative analysis without empirical findings, 
scientometric reviews utilize analytical methods, such as 
mapping and visualization, to offer empirical evidence. 
Chen and Song (2019) note that scientometric approaches 
facilitate content analysis, including the identification 
of influential themes, trends, and publications within a 
given subject. By using scientometric software like Cit-
eSpace, which provides information on citation bursts 
and sigma scores, researchers can identify the signifi-
cance and novelty of studies across different time peri-
ods in an unbiased manner. While scientometric studies 
(Singhania et al. 2023b) are very similar to bibliometric 
studies (Mehmood et al. 2023a; Mehmood et al. 2023b), 
scientometric software and mapping techniques offer 
more nuanced observations and visualizations, provid-
ing information on citation bursts and sigma scores. 

This comprehensive approach helps identify significant 
changes in academic subjects over time. Considering 
the aforementioned justifications, we prefer the scien-
tometric analysis approach over other literature review 
methods. Its ability to provide objective insights, visual 
representations, and quantitative measurements strength-
ens the analysis of the sustainability reporting knowledge 
domain.

Research process

Stepwise research process followed for review is depicted 
in Fig. 3. Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (Moher et al. 
2009) were followed for the conduct of the present review 
as depicted in Fig. 4, detailed as follows:

Step 1: Database selection

Clarivate Analytics’ WoS was the source database for this 
study. This is because WoS is considered the most thorough 
owing to its scientific soundness. It includes the most pertinent 
and significant journals in its record offering better coverage 
and widened scope of published research as noted by Olawumi 
and Chan (2018), in context of sustainability research, as well 
as other research fields (Aryadoust et al. 2019). This database 
provides requisite metadata essential for conducting an effective 
scientometric analysis (Carvalho et al. 2013).

Step 2: Keyword strategy

A valid and representative keyword string formation 
was essential to retrieve relevant articles from the research 
field. Thus, pre-reading of the SR domain was undertaken 
to arrive at relevant and effective keywords to collect quality 
data. Reading exercise revealed multiple terminologies used 
interchangeably for SR. Targeted Boolean keyword search 
string used for the present study was.

Table 3  Main theories underpinning SR literature

Theory Highly cited papers

Legitimacy theory Preston and Post (1975), Hogner (1982), Lindblom (1983), Lindblom (1994), Patten (1992), 
Gray et al. (1995), Deegan and Gordon (1996)

Stakeholder theory Freeman (1984), Clarkson (1995), Huang and Kung (2010)
Institutional theory Meyer and Rowan (1977), DiMaggio and Powell (1983)
Voluntary disclosure theory Bewley and Li (2000), Al-Tuwaijri et al. (2004), Clarkson et al. (2008), Clarkson et al. (2011)
Agency theory Jensen and Meckling (1976)
Proprietary cost theory Dye (1985), Verrecchia (1983), Verrecchia (1990)
Resource dependency theory Aldrich and Pfeffer (1976), Pfeffer and Salancik (1978), Pfeffer and Salancik (2003)
Signaling theory Spence (1973)
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“sustainability reporting” OR “sustainable development reporting” OR "triple bottom line 
reporting" OR "double bottom line reporting" OR "CSR reporting" OR "GRI reporting" OR 
"corporate citizenship reporting" OR "corporate social reporting" OR "green reporting" OR 
“environmental reporting” OR “environmental and social reporting” OR "environmental, 
health and safety reporting" OR "ESG reporting" OR "responsibility reporting" OR "voluntary
reporting" OR "SDG reporting" OR "non-financial reporting" OR "integrated reporting"

Use of inverted commas and avoidance of the fuzzy term 
“*” was made to lower data contamination and generate 
more focused results.

Step 3: Defining the inclusion/exclusion criteria

A well-defined inclusion/exclusion criterion eliminated 
research bias and enhanced the objectivity, transparency, and 
repeatability of the study. According to the present study’s 
review protocol, a research study was included in the data-
set if it was a peer-reviewed journal article published in the 
English language and related to the field of SR. The other 
data records containing research in document formats other 
than articles such as editorials and conference papers, papers 
published in other languages, and irrelevant studies were 
outside the scope of this paper.

Step 4: data extraction and data cleaning/filtration

The keyword run in WoS (field search limited to 
“TOPIC”) made without any restriction of time period, 
yielded 2331 data records, of which post-filtering for “arti-
cle” document type published in English led to 2109 journal 
documents. Relevancy checks were undertaken at different 
stages, as shown in the PRISMA flow chart in Fig. 4. A data 
record of 1434 articles spanning from 1992 to 2022 was 
finally selected for the review.

Step 5: Data analytical tool

CiteSpace version 5.6.R5 (64 bit) scientometric software 
developed by Chaomei Chen was used to analyze retrieved 
indexed research corpus. CiteSpace offers a practical tool for 
detailed analysis of a research field with its innovative com-
bination of computational and visualization techniques that 
enabled qualitative and quantitative mapping of the knowl-
edge domain. This scientometric tool offers greater clarity 
and interpretability of visualizations compared to previous 
visualization tools (Chen 2006).

Visualizations, data analysis, and research 
results

Before delving into the specifics of each network and associ-
ated analysis, it is important to understand the meaning of 
temporal and structural metrics used and specific software 
properties and criteria applied for the conduct of the study. 
These have been detailed in Appendices 1 and 2 respectively.

The LBY (look back years) and LRY (link retaining fac-
tor) were set to − 1 for this study implying that all references 
cited in each of the selected 1434 bibliographic records were 
considered and all the links to a node in the network were 
retained respectively. The percentage of nodes to label e 
was set at 5%. One-year time slicing was used, and the top 
N = 50 was selected. This meant that the 50 most cited items 
from each year were selected to construct the visualization 
networks in this paper. Chen (2014) suggested “Pathfinder” 
as a theoretically better choice for removing excessive and 
redundant links from the network. Hence, it was used for 
pruning the merged network for better visualization outputs.

Annual scientific production (response to RQ1.1)

To analyze research trends of the SR field, annual distri-
bution of 1434 bibliographic records from 1992–2022 was 

Fig. 3  Research process
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summarized in Fig. 5. First paper on SR was published in 
1992 advocating the role of green reporting for control-
ling and possibly reducing pollution caused by corporate 
activities (Huizing and Carel Dekker 1992). The year 2010 
marked the beginning of an increasing trend in publications 
in SR, with an annual average growth rate approximated to 
27.56%. A total of 79.64% of total publications were pub-
lished during 2015–2022. Rising trend and recency of the 
publications signal the surging interest in SR.

Dual‑map overlay of disciplines and network 
of co‑occurring subject categories (response 
to RQ1.2)

A publication portfolio analysis was conducted by con-
structing a dual-map overlay, and the spread of sustain-
ability reporting literature across specific subject categories 
was gauged by building a network of co-occurring subject 

categories based on the collected 1434 WoS bibliographic 
records.

A dual-map overlay provides a macroscopic view of the 
disciplines of the journals in which the articles are published 
along with the disciplines of the journals of cited articles 
of each publication in the dataset (Chen et al. 2014). The 
generated overlay map of the dataset was superimposed on 
a global basemap of scientific literature embedded in Cit-
eSpace as shown in Fig. 6. The left pane of the basemap 
illustrates the network of the citing journals’ disciplines, 
and the right pane of the basemap exhibits the network of 
the cited journals’ disciplines. The thick blue-cyan curves 
at the bottom of the overlay map suggest that sustainability 
reporting literature is majorly published in the disciplines of 
social sciences, economics, psychology, politics, and educa-
tion. There are research studies in other disciplines as well, 
but the number remains relatively small.

Each publication in the WoS dataset is assigned one or 
more subject categories based on the scope of the journal 
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Fig. 4  PRISMA flow chart
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in which it is published. Network of co-occurring subject 
categories was produced which generated 43 nodes and 72 
links as depicted in Fig. 7. The modularity (Q) is 0.7469 
and the mean silhouette value (S) stood at 0.961. The node 
size represents the count of articles within each subject cat-
egory as defined by the Web of Science database. The links 
provide insights into the structure and patterns of research 
areas, helping researchers understand the interdisciplinary 
connections, knowledge diffusion, and trends within a par-
ticular field. When two subjects frequently appear together 
in publications, a link is established between them, indicat-
ing a relationship or similarity in terms of the research topics 
they cover. Out of a total of 60 identified subject catego-
ries, six (6) subject categories emerged dominant with more 
than 200 publications: business (333 articles), management 
(322 articles), environmental studies (317), green sustain-
able science technology (275), business finance (243), and 
environmental sciences (207). Other subject areas producing 
increasing publications in this field include ethics, environ-
mental engineering, economics, and public administration. 
A citation frequency count of more than 300 was observed 
in 5 categories: business and economics (frequency = 662), 
environmental sciences and technology (410), business 
(332), management (318), and environmental studies (314).

Interdisciplinarity of this research field is evident from 
studies in numerous other subject areas including hospital-
ity, leisure, sports tourism, development studies, ecology, 
communication, law, operations research and manage-
ment science, biodiversity conservation, energy and fuels, 
international relations, and regional and urban planning. 

A probe into the agenda of these multidisciplinary studies 
revealed advocacy of adoption of sustainability reporting as 
a means of mitigating environmental damage (Alazzani and 
Wan-Hussin 2013), fostering investment efficiency (Anwar 
and Malik 2020), improving firm performance (Assaf et al. 
2012; Hongming et al. 2020), building a trustworthy corpo-
rate reputation (Fuoli 2018), facilitating smooth running of 
capital markets (Garrido-Miralles et al. 2016), improving 
global environmental management (Kareiva et al. 2015), 
and promoting human rights (Martin-Ortega and Hoek-
stra 2019) among others. Other objectives of these studies 
included investigating if sustainability disclosures mirror 
company’s actual sustainability practices and strategy or 
remain mere legitimacy tools (Junior 2017), studying sus-
tainability reporting practices of specific industries (Ken-
nedy Nyahunzvi 2013) and countries (Hąbek 2014), and 
identifying the determinants of sustainability disclosures 
(Greco et al. 2012) and materiality assessments (Guix et al. 
2019). It is clear that research on sustainability reporting 
crosses disciplinary boundaries and subject areas due to its 
importance as a key instrument for establishing account-
ability across a range of sectors and nations.

Citation bursts, centrality scores, and sigma values

The burstness of subject categories is useful in the revelation of 
the most active research areas in the development of the field 
(Chen et al. 2014). Strong citation bursts were identified in six 
subject categories: ethics (burst strength = 10.19; 2003–2010), 
business (10.03; 2000–2010), social sciences—other 

Data collection was performed till June 1, 2022, and hence, the fall in year 2022 is not discussed 

Fig. 5  Annual scientific production (1992–2022)
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topics (8.55; 2003–2009), environmental engineering (7.83; 
2015–2016), business and economics (7.07; 2000–2008), and 
business and finance (6.55; 2014–2015). High betweenness 
centrality as represented by purple trims in the network was 
observed in six subject categories: environmental engineering 
(centrality = 1.18), environmental sciences (1.16), economics 
(1.03), engineering (0.97), environmental studies (0.9), busi-
ness (0.79), and management (0.79). It is important to note 

here that there are categories such as environmental engineer-
ing, economics, and engineering which have high centrality 
but comparatively low-frequency values. This implies that 
sustainability reporting articles are not sporadically present in 
various categories. Instead, there are well-established journals 
and researchers publishing in this domain. Also, high sigma 
values of ∑ = 441.57 and ∑ = 336.07 were observed in envi-
ronmental engineering and business categories respectively 

Fig. 6  A dual-map overlay of sustainability reporting literature

Fig. 7  Network of co-occurring WoS subject categories
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indicating the publication of novel research on sustainability 
reporting in these subjects.

Network of countries and institutions (response 
to RQ1.3)

A research power network was generated based on the schol-
arly contributions made by countries and institutions to map 
the geographical distribution of research manuscripts of this 
field along with conducting an affiliation analysis as shown 
in Fig. 8. The produced network contained 174 nodes and 
232 links with a density, modularity, and mean silhouette 
score of 0.0154, 0.805, and 0.9383 respectively. The low-
density score suggested that although there were various 
nodes in the network, very close connections between the 
nodes were not established. The simultaneous selection of 
the “country” node and the “institution” node in the Cit-
eSpace software yielded this network where the node size 
denotes the total article production by a particular country/
institution (Zhao 2017).

Out of a total of 79 countries, 10 pioneering countries 
were identified as research hubs as depicted in Table 4. 
European countries emerged as dominant contributors to this 
field followed by Australia and USA. People’s Republic of 
China was the only Asian country with significant studies in 
the domain. The quantum of article production from these 
regions is a testimony to the advancement of this research 

area in these countries. Country analysis revealed an evi-
dent need for more sustainability reporting–themed studies 
from the Asian and South American continents. Presently, 
globalization with respect to the adoption of sustainability 
reporting practices, standardization of approach, and locali-
zation of thought are the three major imperatives needed to 
foster the agenda of this research field. It is thus essential for 
academicians, industry leaders, and political lobbies across 
the world to come together to promote research in this area 
to make reporting on sustainability standardized, meaning-
ful, and purposeful for all stakeholders.

Furthermore, ten (10) institutions with considerable 
research activity as per the indexed research corpus were 
also identified as shown in Table 5. University of Sala-
manca and University of Pretoria both with frequency 
values of 19 each appeared as eminent publication cent-
ers around the world. The frequency analysis of this net-
work is based on the title words of the total institutes 
recognized as contributors to the field (Niazi and Hus-
sain 2011).

Citation bursts, centrality scores, and sigma values

Strong citation bursts visually portrayed by red nodes in the 
network were observed in countries such as the USA (burst 
strength = 9.20, 2005–2012), France (burst strength = 4.65, 
2015–2016), Switzerland (burst strength = 4.44, 

Fig. 8  Network of countries and institutions
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2016–2017), Australia (burst strength = 4.32, 2005–2009), 
and Canada (burst strength = 4.31, 2000–2012) and at 
institutions such as University of South Australia (burst 
strength = 4.84, 2011–2015), University of Amsterdam 
(burst strength = 3.31, 2010–2011), Monash University 
(burst strength = 3.22, 2013–2015), University of Leeds 
(burst strength = 2.87, 2011–2015), and University of Gra-
nada (burst strength = 2.72, 2013–2015).

Five (5) country nodes exhibited high betweenness cen-
trality of 7.0 and above, represented by purple rings in the 
network: Netherlands (centrality = 1.07), Portugal (1.01), 
England (0.84), Canada (0.78), and Australia (0.72). At the 
institution node level, 5 institutions received a centrality 
score of 0.02 each: University of Pretoria, Macquarie Uni-
versity, University of Waikato, RMIT University, and Wuhan 
University. These region and institution nodes are key focal 
points that play a pivotal role by acting as key exchange plat-
forms for research in this field (Olawumi and Chan 2018). 
Additionally, USA and Netherlands with high sigma (∑) 
values of 26.84 and 22.09 respectively in the country cat-
egory and University of Pretoria and Macquarie University 
with high sigma (∑) values of 1.09 and 1.06 respectively in 
the institution category represent nodes that produced high-
quality novel academic research in the field.

Co‑authorship network (response to RQ1.4)

Co-authorship implies research collaboration between two or 
more researchers who come together for a common project 
jointly reporting research results on a topic. Co-authorship 
network is a social network of a research field, identifying 
the structure of academic societies within it (Savić et al. 
2019). Selection of the “author” node in CiteSpace software 
generated a network of co-authorships in the SR field with 
129 nodes (total number of researchers with top published 

papers) and 91 links (total number of co-authored relation-
ships) as per Fig. 9. The density of the network was 0.011, 
while the modularity (Q) and the mean silhouette (S) values 
which defined the overall structural properties of the network 
stood at 0.9519 and 0.5246 respectively implying a loosely 
connected co-author network with significant sparseness, as 
can clearly be seen in the visualization. It can be concluded 
that even though researchers have co-authored in this field, 
the overall intensity of co-operations among all the authors 
is weak and lacks interconnectivity.

The sustainability reporting sector was found character-
ized by coherent linkages between particular co-authorship 
sub-communities but minimal or negligible interactions 
among the nearby nodes, indicating a strongly concentrated 
but poorly globalized SR research community. The mem-
bers in the network exhibited a low tendency toward forming 
various other clusters indicating repeat collaborations among 
the same set of researchers only. Also, two-authored and 
three-authored associations were the most common type of 
research coalitions found in the network.

The color of the links in the network signifies the time of 
formation of collaboration among the researchers. The gray, 
purple, and blue links indicate old co-authorships and the green 
for middle-year collaborations, whereas the yellowish, orang-
ish, and reddish colors are for relatively more recent author 
co-operations. The thickness of the links between the members 
indicates the strength of the connection between them.

The top authors who garnered high citation frequen-
cies by collaborating with peer researchers in the network 
were identified: Warren Maroun (frequency = 13) (author’s 
country: South Africa), Isabel-Maria Garcia-Sanchez (11) 
(Spain), Charl De Villiers (10) (New Zealand), John Dumay 
(9) (Australia), Nicola Raimo (8) (Italy), Filippo Vitolla (8) 
(Italy), Michele Rubino (8) (Italy), Lazaro Rodriguez-Ariza 
(6) (Spain), Olivier Boiral (5) (Canada), Charles H. Cho (5) 
(UK), and Merve Kilic (5) (Turkey).

Table 4  Top 10 countries with most publications

Country Continent Number of 
studies

% of total

Australia Oceania 186 12.95%
Spain Europe 181 12.65%
England Europe 180 12.55%
USA North America 180 12.55%
Italy Europe 166 11.55%
Germany Europe 94 6.57%
People’s Republic 

of China
Asia 89 6.18%

Canada North America 79 5.48%
South Africa Africa 77 5.38%
Netherlands Europe 69 4.78%

Table 5  Top 10 institutions with most publications

Name of the institution Number of stud-
ies

% of total

University of Salamanca 33 2.29%
Macquarie University 30 2.09%
University of Pretoria 30 2.09%
University of Witwatersrand 27 1.89%
University of Auckland 24 1.69%
Monash University 23 1.59%
University of Valencia 23 1.59%
Bucharest University of Economics 

Studies
21 1.49%

University of Sydney 20 1.39%
University of Amsterdam 19 1.30%
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Citation bursts, centrality scores, and sigma values

Author collaboration that received the strongest citation 
burst of 2.43 belonged to a well-knitted association between 
three authors namely Nicola Raimo, Filippo Vitolla, and 
Michele Rubino. Out of the collected 1434 WoS records,15 
research studies were found co-authored by them which were 
themed around aspects of integrated reporting and intellec-
tual capital disclosures. These are recent research articles 
published between 2018 and 2020, and thus, the links within 
these researchers are thus represented by red and orange 
colors. Also, the thickness of the links around these author 
nodes testified to the strong relationship among them.

Only two authors namely Lazaro Rodriguez-Ariza and 
Isabel-Maria Garcia-Sanchez observed betweenness central-
ity, though a small value, of 0.01 each. Investigation of these 
authors’ publications in the research corpus revealed that both 
these authors together collaborate with other researchers and 
are a part of 3 strong co-authoring teams. These are as follows: 
Jose-Valeriano Frias-Aceituno, Lazaro Rodriguez-Ariza, and 
Isabel-Maria Garcia-Sanchez; Beatriz Aibar-Guzman, Cristina 
Aibar-Guzman, Lazaro Rodriguez-Ariza, and Isabel-Maria 
Garcia-Sanchez; and Maria-Elena Gomez-Miranda, Fatima 
David, Lazaro Rodriguez-Ariza, and Isabel-Maria Garcia-
Sanchez. The formation of the first collaboration relationship 
is relatively old (indicated by the blue link in the top right of 
the network), whereas the other two are more recent author 
associations (represented by the red and orange links).

No single co-authoring sub-community emerged as domi-
nant in terms of creating most novel research studies as a 
team, and hence, sigma values were observed constant for 
all.

Network of co‑occurring keywords (response 
to RQ1.5)

Keywords provide an accurate summarization of fundamen-
tal information contained in a paper. Keyword co-occurrence 
analysis helps in identifying the past, present, and emerging 
trends and topics of a research field. In the WoS database, 
each publication record contains two types of keywords, 
namely, author’s keywords and keywords plus. Former key-
words are provided by authors in their research papers, while 
the latter reflects the frequently appearing keywords in the 
titles of the paper’s cited references generated via a special 
algorithm unique to Clarivate Analytics.

A network of co-occurring keywords was generated 
based on both the types of keywords appearing in the 1434 
WoS records as presented in Fig. 10, which produced 172 
nodes and 283 links with a modularity (Q) of 0.6932 and a 
mean silhouette (S) of 0.7927. The density of the network 
observed at 0.0192 indicated that though there are numer-
ous keywords, the proximity of connections between them 
is low. The node size (shaped as plus signs) and the font 
size of each word in the network appeared proportional to 
the frequency of a keyword appearing in the collected data.

Fig. 9  Co-authorship network
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A citation frequency of 100 and above was observed in 
13 keywords as per the network summary representing the 
extensively used terms in the field: “corporate social respon-
sibility” (frequency = 357), “performance” (240), “disclo-
sure” (238), “sustainability reporting” (223), “sustainability” 
(195), “management” (174), “integrated reporting” (157), 
“CSR” (155), “determinant” (149), “governance” (129), 
“legitimacy” (123), “environmental disclosure” (108), and 
“impact” (103).

Citation bursts, centrality scores, and sigma values

Burst patterns of keywords revealed the active hot topics 
of a research domain during the corresponding burst years 
(burst duration). Twenty-seven (27) keywords received 
strong citation bursts as presented in Fig.  11, repre-
sented by red nodes in the visualization. The top 10 key-
words with high betweenness centrality include “CSR” 
(centrality = 0.30), “organization” (0.29), “legitimacy” 
(0.22), “integrated reporting” (0.21), “institutionaliza-
tion” (0.20), “corporate” (0.18), “stakeholder” (0.18), 
“impact” (0.18), “sustainable development” (0.17), and 
“sustainability” (0.18). These words with purple trims 
around their nodes in the network connect various topics 
and have a considerable influence on the development 
of the field. It is important to note here that words such 

as “sustainable development,” “sustainability,” “CSR,” 
“legitimacy,” “integrated reporting,” “management,” and 
“impact” received both high frequencies and centrality 
scores. This implied that words are indicative of domi-
nant research themes of the area. Additionally, ten (10) 
keywords with high sigma values of 1.5 and above were 
identified: “sustainable development” (∑ = 3.87), “busi-
ness” (1.99), “institutionalization” (1.97), “corporate” 
(1.92), “CSR” (1.86), “thinking” (1.57), “stakeholder” 
(1.53), “ethics” (1.52), “information asymmetry” (1.50), 
and “perception” (1.50). These keywords with large sigma 
values indicate association to studies propagating novel 
research ideas in the field.

Co‑citation analysis (response to RQ1.6)

Co-citation analysis assessed the proximity between two 
items (Niazi and Hussain 2011) by measuring the num-
ber of times they were cited together in research stud-
ies implying a close relationship between them and the 
research ideas they aimed to propagate in the domain. 
Two types of co-citation analysis namely author co-cita-
tion analysis (ACA) and document co-citation analysis 
(DCA) were conducted to identify the most prominent 
and influential authors and major reference documents 
of the SR field.

Fig. 10  Network of co-occurring keywords
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Author co‑citation analysis (response to RQ1.6a)

Co-citation analysis of authors maps the frequency with 
which the scholarly works of two authors are cited together 
in a publication. Selection of the “cited author” node in the 
CiteSpace software facilitated this category of analysis.

The network generated from the dataset yielded 359 nodes 
and 1079 links with a 0.0168 density as shown in Fig. 12. 
Exhibiting a modularity (Q) of 0.6888 and a mean silhouette 
score of 0.882, the nodes in the network represent the co-cita-
tion frequency of each author, and the links signify the relation-
ships between the authors based on the co-citation frequency.

The authors with a co-citation frequency count of 160 and 
above include Rob Gray (frequency = 391, author’s country: 
UK), Craig Deegan (338, Australia), KPMG (330, headquar-
ters: Netherlands), Ans Kolk (269, Netherlands), Carol A. 
Adams (228, UK), Charl de Villiers (208, New Zealand), 
Brendan O’ Dwyer (202, Netherlands), Charles H. Cho (200, 
Canada), James Guthrie (175, Australia), Robert Gibson 
Eccles (169, UK), Dennis M. Patten (167, USA), and Global 
Reporting Initiative (GRI) (166, headquarters: Netherlands). 
The diversity in the country affiliations of the highly cited 

authors indicates that the uptake of sustainability reporting 
research work has been global. It is important to observe 
that KPMG which is one of the big four accounting organi-
zations of the world has often been cited in the literature. 
Upon further investigation, it was found that International 
Surveys of Corporate Responsibility Reporting conducted 
and published by KPMG are pioneering works that attract 
scholarly attention in this field.

Citation bursts, centrality scores, and sigma values One 
hundred twenty-two (122) authors received a sudden surge 
in their article’s citations within a short span of time. Out of 
these, the top 44 authors with the strongest citation bursts 
have been displayed in Fig. 13. The top five authors exhibiting 
high betweenness centrality represented by purple trims in the 
visualization are Rob Gray (centrality = 0.97) followed by Craig 
Deegan (0.58), Ans Kolk (0.53), Carol A. Adams (0.43), and 
John Elkington (0.27). Carol A. Adams received the highest 
sigma value in the network (∑ = 3.07) followed by Dave Owen 
(3.06), Robin W. Roberts (2.85), Dennis M. Patten (2.50), and 
James Guthrie (1.68). These authors’ sigma values signify the 
novelty of research studies published by these authors.

Fig. 11  Keywords’ citation bursts
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From the above analysis, it is evident that Professor Rob 
Gray has played a pioneering role in the development of this 
field. His path-breaking research published in myriad jour-
nals has been cited over 33,000 times to date. Additionally, 
the research works of the other leading authors discussed in 
this section deserve extensive study as they are the thought 
leaders of this research field who have made notable con-
tributions and have had significant impacts in shaping the 
research realm of sustainability reporting.

Document co‑citation analysis (response to RQ1.6b)

Document co-citation analysis facilitates the mapping of the 
intellectual structure of the sustainability reporting research 
field through a network of cited references of the 1434 bib-
liographic records in the dataset. This analysis assesses 
the quantity as well as the authority of references cited by 
documents in the dataset (Zhao 2017). The frequency with 
which two articles are cited together by other articles in the 
research corpus is represented by the links in the document 
co-citation network. Each node in the network represents a 
cited document marked with the name of the first author and 
the year of publication. Fixing the node type to “reference” 
in the CiteSpace software outputs this category of analysis.

The document co-citation network of the dataset gener-
ated 392 nodes and 1401 links with a density of 0.0183 as 
depicted in Fig. 14. The network had a modularity (Q) of 
0.6617 and a mean silhouette (S) of 0.6946. Eleven (11) co-
cited documents with 90 or more co-citation counts were 
observed: Gray et al. (1995) (frequency = 152), Deegan 
(2002) (141), DiMaggio and Powell (1983) (128), Freeman 
(1984) (127), Suchman (1995) (124), Clarkson et al. (2008) 
(frequency = 120), Simnett et al. (2009) (115), Hahn and 
Kühnen (2013) (109), de Villiers et al. (2014) (100), Cho 
and Patten (2007) (99), and Flower (2015) (90).

The content analysis of the top 10 highly cited references 
as per the WoS citation metric was performed to assess the 
themes of these papers as presented in Table 6.

Citation bursts, centrality scores, and sigma values A total 
list of twenty-eight references was generated from the data-
set which demonstrated strong citation bursts each with a 
minimum burst duration of 2 years as depicted in Fig. 15. 
The red rings in the network represent the document citation 
bursts. It is worthy to note here that the first citation burst 
in the case of both document citation bursts (Fig. 15) and 
keyword citation bursts (Fig. 11) was observed in the year 
2000. The year 2000 which also marks the year in which the 
first version of GRI reporting guidelines (G1) was published 
signifies the year of the beginning of scholarly research 

Fig. 12  Author co-citation network
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attention in this research field. The top three documents with 
the strongest burst strengths were: de Villiers et al. (2014) 
(burst strength = 16.97, burst duration = 2018–2020), Flower 
(2015) (16.35, 2017–2020), and Hahn and Kühnen (2013) 
(13.53, 2016–2020). Gray et al. (1996) (burst duration: 
2000–2008), Elkington (1997) (2006–2012), and Deegan 
and Gordon (1996) (2008–2014) represented the top three 
documents with the longest burst durations.

Documents with high betweenness centrality 
represented by the purple rings in the network in Fig. 14. 
are Roberts (1992) (centrality = 0.37), Eccles and Krzus 
(2010) (0.25), Adams (2015) (0.15), Prado-Lorenzo 
et al. (2009) (0.14), and Lamberton (2005) (0.13). These 
documents with high centrality signified influential 
research papers in the field.

The documents with sigma values of 14 and above in 
the dataset represent the novel research studies of the field: 
Roberts (1992) (∑ = 18.74), Adams (2015) (16.93), Flower 
(2015) (15.10), and Gray et al. (1995) (14.48).

Clustering analysis (response to RQ2)

Clustering facilitates the grouping of large data into small 
representative units, each of which indicates a common 
research theme or topic of the field. The members of each 
cluster are related to each other and are significantly differ-
ent from the components of other clusters.

CiteSpace software decomposes large datasets into man-
ageable clusters using three alternative algorithms: tf*idf 
(term frequency–inverse document frequency) (Salton et al. 
1975) alternatively termed as latent semantic indexing (LSI), 
log-likelihood ratio (LLR) tests (Dunning 1993), and mutual 
information (MI). The keyword and document clustering 
analysis of this study are based on the LLR clustering algo-
rithm which details the uniqueness of each cluster (Chen 
et al. 2010). The software specifies the size, silhouette value, 
and mean year of each cluster in the network. The size indi-
cates the number of members constituting a cluster, while 
the mean year spells out whether the cluster is formed from 

Fig. 13  Top 44 strongest authors’ citation bursts
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recent or old research papers by stating the average year 
of publication of an individual cluster. The silhouette value 
ranges from 0 to 1 and indicates the homogeneity of a clus-
ter, where the highest value of 1 signifies perfect consistency 
among the members. Furthermore, when the network gen-
erating the clusters exhibits a high silhouette value coupled 
with a relatively high modularity score, clustering is deemed 
appropriate and is considered to produce useful analysis. 
The visualizations of clustering analysis in this paper use a 
multi-colored approach wherein each cluster shaped in the 
form of a convex hull and cluster label is represented by a 
unique color with the label size being proportional to the 
size of the cluster.

Keyword clustering analysis (response to RQ2a)

Descriptive analysis Eleven (11) clusters were identified 
through the LLR algorithm based on both authors’ keywords 
and keyword plus of the 1434 WoS publication records as 
shown in Fig. 16. The individual cluster silhouette values 
range between 0.735 and 1 indicating high internal homo-
geneity of clusters. The high mean silhouette and modular-
ity scores of the entire cluster network at S = 0.7927 and 
Q = 0.6932 respectively imply that the analysis of the gener-
ated clustering will be useful thereby producing valid results. 
The properties of each cluster have been detailed in Table 7. 
The size of clusters ranges between 10 and 22 constituents. 
The mean year column shows that clusters #8 and #9 are 

membered by relatively recent publications (2015–2016) 
compared to other clusters (2010–2013).

Identification of cluster themes Cluster label and top terms 
(LLR) of each cluster were indicative of a particular theme 
or issue of SR. Inter-relationships between keywords of 
each cluster were identified to understand the underpin-
ning themes of these terms in context to the SR domain. 
Cluster #0 keywords pointed toward conceiving access to 
credible sustainability information from a rights-based per-
spective. Cluster #1 keywords are themed around a common 
concern of mismatch between words and actions of corpo-
rates wherein significant differences are usually observed 
in claims and commitments made in sustainability reports 
vis-à-vis actual operational levels of corporate responsibil-
ity and sustainability within a firm. Cluster #2 is related to 
the application of agency theory in gauging the effect of 
managerial attitudes and board characteristics on the adop-
tion, extent, and quality of SR. Label of cluster #3 termed 
AIS-SEA design stands for accounting information sys-
tems—social and environmental accounting, highlighting 
the need for building high-quality information systems by 
means of dialogic engagement to effectively meet the needs 
of multiple stakeholders eyeing SR. Cluster #4 referred to 
the institutional pressures firms face to issue a sustainability 
report, while cluster #5 emphasized the role of quality sus-
tainability disclosures in boosting social performance and 
the image of the organization. Cluster #6 keywords referred 

Fig. 14  Document co-citation network
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to case studies in the domain involving content analysis 
of linguistic and visual rhetoric of reports often conclud-
ing uptake of sustainability reports as a means for gaining 
legitimacy or managing a crisis. Cluster #7 related to private 
and public firm comparison studies aimed at understanding 
the motivations of each to publish a sustainability report. 
Information asymmetry appeared to be a dominant factor 
affecting the decision to publish possibly due to intense non-
owner stakeholders’ pressure. Cluster #8 related to research 
aimed at exploring possible linkages between the ownership 
structure of a firm and the quantum and quality of sustain-
ability disclosures, while cluster #9 emphasized the need 
for assurance of sustainability reports for more valid and 
credible disclosures. Cluster #10 keywords thread toward 
research studies which link ESG disclosures and environ-
ment-friendly actions of a firm, highlighting the need for 
obligatory pressures or formalized systems of reporting for 
standardization in industries in which only a few firms vol-
untarily and pro-actively report on environmental social and 
governance issues.

Document clustering analysis (response to RQ2b)

Descriptive analysis The decomposition of the document 
co-citation network resulted in the formation of twelve (12) 
salient clusters consisting of related references that repre-
sent a common research theme as depicted in Fig. 17. The 
document clustering analysis shall generate reliable results 
as the network in entirety exhibits reasonable modularity 
at Q = 0.6617 and a mean silhouette score of S = 0.6946. 
The cluster members show satisfactory internal consistency 
among them with individual cluster silhouette values rang-
ing between 0.608 and 0.95 as observed in the cluster sum-
mary detailed in Table 8. Cluster #0 with 55 references rep-
resents the largest cluster of the network constituted by cited 
papers published between 1991 and 2018. Cluster #3 with an 
average year of publication in 2013 is formed by relatively 
recent publications compared to others in the network.

Identification of cluster themes The research theme 
of a document co-citation cluster is deduced from the 

Table 6  Top 10 highly cited articles as per WoS citation metric

Ranked by total citations (times cited, all databases metric) retrieved as of September 1, 2022

Rank Article Total citations Key findings

1 Dhaliwal et al. (2011) 882 Examined the potential benefit of voluntary CSR disclosures in the form of reduced cost of 
equity capital. Firms with superior CSR performance initiating voluntary non-financial 
disclosures attract committed institutional investors and analyst coverage

2 Clarkson et al. (2008) 870 Studied a sample of 191 firms from the five most polluting industries of the USA finding a 
positive relationship between environmental performance and voluntary environmental 
disclosures, consistent with the predictions of economic disclosure theory

3 Kleindorfer et al. (2005) 813 Discussed the growing pressures on businesses to deploy elements of sustainability in their 
products, services, and processes. Emphasized the movement toward the triple bottom line 
reporting to be a major symptom of this pressure

4 Hooghiemstra (2000) 466 Examined corporate social reporting within the context of legitimacy theory, suggesting that 
social and environmental disclosures are tactical responses to public pressure and media 
attention to improve the organization’s perceived legitimacy, highlighting the significance of 
corporate communication and corporate image

5 Gray (2010) 402 The necessity for a nuanced understanding of sustainability and the creation of numerous nar-
ratives that contest hegemonic business claims in the field of sustainability and sustainable 
development are highlighted in a critical examination of accounting for sustainability

6 Marquis and Qian (2014) 393 Examined how businesses use institutional theory and corporate political strategy to respond 
strategically to governmental signals. This research sought to understand the issuance of 
corporate social responsibility (CSR) reports as well as the extent of symbolic versus sub-
stantive CSR activities based on firm characteristics and the risk of government oversight

7 Milne & Gray (2013) 337 Suggested that the triple bottom line (TBL) and initiatives like the Global Reporting Initiative 
(GRI) may reinforce business-as-usual practices and increase unsustainability by highlight-
ing the dominance of the TBL concept and its disconnect from the urgent issue of sustaining 
ecological systems

8 Cooper and Owen (2007) 277 Questioned the usefulness of institutional reforms and voluntary initiatives in corporate social 
responsibility reporting, which revealed that they offered little chances for stakeholder action 
and lacked accountability

9 de Villiers et al. (2014) 248 Synthesized scholarly analysis and ideas found in the nascent integrated reporting academic 
literature

15 Brown et al. (2009) 243 Highlighted GRI’s institutionalization success but its limited ability to mobilize civil society 
contending that initial strategies and power dynamics influence the institutionalization 
process and governance outcomes
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representative document which is essentially the research 
reference with the highest observed co-citation frequency 
within each cluster. The representative document of clus-
ter #0 labeled “environmental performance accountability” 

was published by Lamberton (2005) who emphasized the 
need for comprehensive reporting on sustainability as a 
means of holding organizations accountable for their con-
tinuing unsustainable activities. He further pointed out that 

Fig. 15  Top 28 references with the strongest citation bursts

Fig. 16  Keywords’ cluster network
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organizations usually have a tendency to escape such report-
ing models as their widespread adoption and implementa-
tion call for significant resource commitments. Cluster #1 
is themed around a research paper titled “Corporate social 
reporting for different audiences: the case of multinational 
corporations in Spain” (Sotorrío and Sánchez 2010) which 
observed significant differences in social reporting policies 
of MNCs with respect to global and local audiences. The 
study identified company visibility and resources as the 
explanatory factors for the differing degrees of disclosures. 
Cluster #2 labeled “corporate sustainability” is represented 
by a research paper published in 2013 by Markus J. Milne 
and Rob Gray (Milne and Gray 2013), who critiqued the 

sustainability reporting approaches and practices whereby 
corporate sustainability has become synonymous with just 
the act of incorporating ESG metrics into reporting models. 
This functional approach has defeated the purpose of sus-
tainability reporting which aims to awaken genuine ecologi-
cal concern within the corporates. According to the authors, 
focus on just the triple bottom line approach (people, planet, 
and profits) as a congener to corporate sustainability and 
its institutionalization and reinforcement by the Global 
Reporting Initiative (GRI) reporting guidelines fails to push 
businesses to re-frame unsustainable business models. The 
representative document of cluster #3 is by Daub (2007) 
which proposed a comprehensive and novel methodological 

Table 7  Details of individual keywords’ clusters

Column No Cluster ID Cluster label (LLR) Size Silhouette Mean (year) Top terms (LLR) (alternative labels)

1 #0 Human right 22 0.748 2012 Human rights, citizen science, ethics, mate-
riality, stakeholder, community, sustainable 
development reporting quality

2 #1 Operational level 22 0.751 2011 Operational level, information asymmetry, 
reporting process, organizational change 
management, governance, perception

3 #2 Agency theory perspective 18 0.926 2013 Agency theory perspective, governance 
structure, management accounting, extent, 
board characteristics, managerial attitude, 
reporting quality, adoption

4 #3 AIS-SEA design 18 0.873 2013 AIS-SEA design, dialogical framing, account-
ing information systems, framework, dia-
logic accounting, stakeholder engagement, 
systems design, pluralism

5 #4 Institutional pressure 17 0.888 2012 Institutional pressure, coercive pressure, 
government regulation, isomorphism, regu-
latory pressures, conformance, deviance

6 #5 CSP effect 16 0.977 2013 Corporate social performance effect, corpo-
rate reputation, driver, booster, reporting 
quality, CSR reporting, CSP

7 #6 Case study 14 0.76 2010 Case study, sustainability reporting, content 
analysis, legitimacy, evolution, issues, 
reporting practices, rhetoric, crisis manage-
ment

8 #7 Privately held firm 12 1 2012 Privately held firm, information asymmetry, 
green information disclosure, motivations, 
private versus public, factor, stakeholder 
theory, legitimacy theory, decision, non-
owner stakeholders

9 #8 Ownership structure 11 0.889 2016 Ownership structure, determinant, link, CSR 
disclosure quality, board independence, 
CSR policies, corporate governance

10 #9 Understanding CSR assurance practice 11 0.965 2015 Understanding CSR assurance practice, report 
assurance, voluntary, future, integrated 
thinking, validity, credibility, reporting 
quality, assessment, verification

11 #10 Corporate social sustainability report 10 0.735 2011 Corporate sustainability, ESG report, 
environment-friendly action, pro-ecological 
measures, interrelations, obligatory pres-
sure, impact, socially responsible, formal-
ized system, standardization
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approach to effectively assess the quality of sustainability 
reports. Two representative documents each with a co-cita-
tion frequency of 63 were observed within cluster #4. The 
research study authored by Clarkson et al. (2008) empiri-
cally investigated the relationship between environmental 
performance and environmental disclosures and observed a 
positive association between them, while the second study 

published by Michelon et al. (2015) empirically tested the 
connection between CSR reporting practices and quality of 
disclosures concluding the symbolic use of sustainability-
based reporting tools. Cluster #5 is themed around the repre-
sentative paper titled “Assurance on Sustainability Reports: 
An International Comparison” (Simnett et al. 2009) which 
analyzed the assurance practices in 31 countries and found 

Fig. 17  Document co-citation clusters

Table 8  Details of document co-citation cluster

Column No Cluster ID Cluster label Size Silhouette Mean year Representative document

1 #0 Environmental performance accountability 55 0.608 2005 Lamberton (2005)
2 #1 Different audience 50 0.609 1999 Sotorrío and Sánchez (2010)
3 #2 Corporate sustainability 49 0.665 2001 Milne and Gray (2013)
4 #3 Reporting quality 47 0.95 2013 Daub (2007)
5 #4 Empirical evidence 33 0.905 2007 Clarkson et al. (2008), 

Michelon et al. (2015)
6 #5 Sustainability reporting assurance 32 0.836 2008 Simnett et al. (2009)
7 #6 Integrated reporting quality 31 0.842 1998 Churet and Eccles (2014)
8 #7 Corporate responsibility reporting 27 0.696 2001 Fifka (2013)
9 #8 Assessing non-financial report 20 0.903 2002 Skouloudis et al. (2010)
10 #9 CSR reporting 18 0.922 2007 Tschopp and Huefner (2015)
11 #10 Institutional entrepreneurship 17 0.872 2002 Brown et al. (2009)
12 #11 Mandatory environmental reporting 11 0.917 1996 Clarkson et al. (2011)
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that companies aiming to build a good corporate image are 
more likely to adopt assurance for enhancing the credibility 
of their reports. The representative document of cluster #6 
Churet and Eccles (2014) linked integrated reporting prac-
tices to enhanced quality of ESG management over the long 
term. The representative study of cluster #7 Fifka (2013) 
investigated the empirical literature on the determinants of 
corporate responsibility reporting categorizing them accord-
ing to geographical origin while that of cluster #8 assessed 
the non-financial reports of Greek companies suggesting 
room for improvement in reporting practices for better stake-
holder engagement. Cluster #9 is based on the representative 
document by Tschopp and Huefner (2015) which compared 
the evolution of the CSR reporting field vis-à-vis the finan-
cial reporting field. The representative document of cluster 
#10 Brown et al. (2009) examined the trajectory of suc-
cessful institutionalization of GRI questioning the power of 
“commodified” information to mobilize and empower civil 
society members. Cluster #11 is themed around the research 
study by Clarkson et al. (2011) which emphasized the need 
for mandatory reporting regimes and regulatory policy for 
more meaningful environmental disclosures.

Future research avenues (response to RQ3)

Based on our findings, certain research gaps were observed which 
could provide useful impetus for fostering more purposeful and 
fruitful future research work in SR. A dearth of SR research 
studies was observed in developing countries particularly in 
Asian and South American continents. With current field 
agendas centering around the globalization of SR practices, 
standardization of reporting approaches, and localization of 
efforts for SR implementation, it is essential for academicians, 
industry leaders, and political lobbies across the globe to come 
together to promote meaningful research in this area.

While strong niche author collaborations were observed, 
overall interconnectedness within the entire global academic 
community producing SR-themed studies was lacking. There-
fore, global academic conferences and author meets centered 
exclusively on SR research themes should be encouraged. 
Additionally, future research coalitions between authors of 
developed and developing worlds could lead to the produc-
tion of more global multi-perspective research work, help-
ing to understand the implementation challenges of varied 
regions. Academic research of this nature would be useful for 
practitioners, governments, policymakers, and other stake-
holders to address relevant issues and advance the field.

Based on the assessment of 1434 bibliometric records and 
60 domain-based literature reviews coupled with the clustering 
and content analysis conducted in the present study, specific 
relevant research themes were identified, as detailed in Table 9.

Conclusions and implications of the study

Main research findings

The rising number of global sustainability fallouts has 
heightened the need to establish business accountability 
for the limited planetary resources. Over the years, SR 
has emerged as a vital tool to foster the agenda of embed-
ding sustainability as a core value necessary for both the 
survival and success of any business. SR domain has 
witnessed marked growth with increasing advocacy and 
understanding of ESG issues among various stakeholders.

Our scientometric review was based on 1434 relevant 
research studies retrieved from WoS spanning 1992–2022; 
using CiteSpace software (V 5.6.R5) provides an in-depth, 
holistic overview of the SR field. Varied domain knowl-
edge networks and powerful visualizations were generated, 
and associated metrics, namely, citation bursts, centrality 
values, modularity scores, mean silhouettes, network den-
sities, number of network links, and nodes, were analyzed 
to provide a meaningful synthesis and snapshot of the area.

Annual scientific production plots revealed an increasing 
publication trend in studies pertaining to the SR field. Of 
the total publications, 79.64% were published between 2015 
and 2022 indicating that the academic interest in this field is 
recent and will continue to fuel in the future. The publication 
portfolio analysis portrayed by a dual-map overlay revealed the 
dominance of sustainability reporting literature in the social 
sciences, economics, psychology, politics, and education 
disciplines. The network of subject categories revealed six 
dominant subject categories with more than 200 publications: 
business (333 articles), management (322 articles), 
environmental studies (317 articles), green sustainable science 
technology (275 articles), business finance (243 articles), and 
environmental sciences (207 articles). Several interdisciplinary 
studies have evidenced the pervasiveness of propaganda for 
sustainability reporting across various academic research 
communities.

A network of countries and institutions indicated the 
origin of the majority of research work from EU, fol-
lowed by Australia and the USA. China was the only 
Asian country with significant studies on SR. University of 
Salamanca, Macquarie University, University of Pretoria, 
University of Witwatersrand, and University of Auckland 
emerged as the most productive institutions contributing 
to the SR research domain. The co-authorship network 
revealed cohesive relationships between individual co-
authorship sub-communities but weak overall intensity in 
cooperation among the global academic community work-
ing on SR. Two- and three-author associations were the 
most common forms of research coalitions observed. Key-
words “sustainable development,” “sustainability,” “CSR,” 
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Table 9  Future research avenues

Future research avenue Specific relevant under-researched issues 
within each

References, if any

Circular economy (CE) and SR • Need to bridge the gap between circular 
economy and SR

• Examining the CE reporting methods of a 
wider range of businesses and determin-
ing existing CE reporting trends will assist 
businesses in producing and disseminating 
high-quality CE data within their sustainabil-
ity reports

• Create corporate communication plans that 
support social acceptance of the benefits of 
CE practices

Opferkuch et al. (2021)

Social media and SR • Studying the interplay of social media and 
SR—the drivers and challenges of employ-
ing this external communication channel for 
company’s SR

• Analyzing views of varied stakeholders 
on use of social media for communicating 
sustainability practices

• Research should focus on how additional 
channels such as social media are becoming 
more widely used as they gain popularity, 
especially for businesses where producing a 
corporate sustainability report is not required

Lodhia et al. (2020)

Blockchain technology, AI, machine learning, 
and SR

• A thorough analysis of the overall benefits, 
both financial and non-financial, of employ-
ing blockchain technology to help businesses 
operate more efficiently and produce better 
reporting

• Exploring possible role and impact of artifi-
cial intelligence (AI), machine learning, and 
other digital technologies in the SR domain

Farooq and de Villiers (2018); Bakarich et al. 
(2020)

MSME and cooperative-based research Research studies in the SR domain tend to limit 
majorly to large publicly listed companies 
with little or no attention to the MSME 
(Micro, Small and Medium Enterprises) sec-
tor. Investigation of following issues shall be 
insightful:

• What are the MSME’s SR reporting trends 
and reporting focus?

• What are the national, regional, industry-
specific differences in MSME disclosure 
practices?

• What are the costs, benefits, and impedi-
ments associated with SR adoption, extent, 
and quality in this sector?

What are the top business executives’ and man-
agers’ perspectives and attitude toward SR?

Yakar Pritchard and Çalıyurt, (2021); Per-
matasari and Gunawan (2023); Authors’ 
review

Standardization driven research With standardization becoming the main 
agenda of this domain, studies focusing on 
tackling the issue of the standard-setting pro-
cess in the area would lend useful insights

• What is the complementarity (instead of 
competitiveness) between existing SR stand-
ards and guidelines?

• How can a common reinforcing reporting 
model be created wherein varied standard-
setting bodies’ purposes, i.e., reporting foci 
may be accommodated?

Authors’ review
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Table 9  (continued)

Future research avenue Specific relevant under-researched issues 
within each

References, if any

Mandatory reporting-based studies Most research is focused on voluntary report-
ing. Greater research is needed on mandatory 
disclosures to understand the effectiveness/
impact of imposing mandates in the SR 
domain. Following relevant questions may be 
investigated:

• What are the real valuation and performance 
effects of mandatory reporting?

• Whether mandates encourage or limit (“with 
firms doing the bare minimum and required 
only”) information for the investors?

Do the varied relationships (e.g.: links with 
financial performance, firms and market 
value, and others) investigated to date in 
context of voluntary reporting hold or reverse 
in case of mandatory reporting?

Authors’ review

Assessment of investor and financial analysts’ 
sentiments

• Are investor decisions/capital investment 
decisions affected by SR? What is the extent 
of this impact?

• What are the real investor sentiments 
underpinning their present ESG activism? Is 
this activism induced by the general global 
push for sustainability, a real concern for 
ESG issues, or for capitalization of financial 
benefits?

• Do financial analyst recommendations and 
valuations change due to sustainability-
related reporting practices? What is the 
quantum of this effect?

What is the impact of fixed-income investors 
on firm’s SR practices?

Authors’ review

Assurance research • What are the global, national, and sector-
based assurance trends?

• What are the issues corporates face in verifi-
cation of non-financial information?

• What are the real/performance/valuation 
effects of assurance?

• What are the drivers of assurance in context 
of different companies?

• How can standardization of assurance proce-
dures occur?

• What is the extent of impact of assurance of 
sustainability reports on different stakehold-
ers?

Authors’ review

Focus on financial sector • While governments and practitioners con-
tinue to scrutinize and mandate climate and 
other sustainability-linked reporting for the 
financial sector, the academic research rather 
eliminates this sector from studies and mostly 
focuses on the non-financial sector

• The financial sector being the source of fund-
ing for businesses can significantly influence 
the reporting practices of other businesses. 
Keeping this role in mind, future research 
must be wary and be rather inclusive of this 
sector

• Specific studies on SR trends in this sector 
are of research interest too

Authors’ review
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“legitimacy,” “integrated reporting,” “management,” and 
“impact” received high frequencies and centrality scores 
indicating central research topics of SR.

Rob Gray, Warren Maroun, Charl de Villiers, Craig 
Deegan, Ans Kolk, Carol A. Adams, Brendan O’ Dwyer, 
Charles H. Cho, James Guthrie, Robert Gibson Eccles, 
Dennis M. Patten, GRI, and KPMG with high-frequency 
counts emerged as prime thought leaders as observed in 
author co-citation analysis. The diversity in the country 
affiliations of authors testified to the global uptake of sus-
tainability reporting research work.

Documents by Gray et al. (1995) and Deegan (2002) 
received high co-citation frequencies, while Dhaliwal et al. 
(2011) and Clarkson et al. (2008) were observed as the 
most highly cited publications. Roberts (1992), Eccles 
and Krzus (2010), and Adams (2015), with high centrality 
values, and De Villiers et al. (2014), Flower (2015), and 
Hahn and Kühnen (2013) represented influential papers 
with strong citation bursts.

Descriptive and content analyses of both keyword and 
document clusters were performed to identify the most 
prominent research themes and emerging research topics 
of SR. Clustering analysis grouped the research corpus of 
1434 data records into 11 keyword representative clusters 

and 12 document representative clusters. The dominant 
research themes that surfaced from clustering analyses 
were the use of rhetoric in reports that considered SR 
as a mere legitimacy and impression/crisis management 
tool; assessment of the impact of managerial attitudes and 
board characteristics on the uptake and quality of report-
ing; relevance of dialogic engagement with varied stake-
holders; prevalent institutional pressures to report; issue 
of information asymmetry; integrated reporting practices; 
assurance of sustainability reports; advocacy for manda-
tory reporting regimes; need for quality and comprehen-
sive disclosures; role of ownership structures in determin-
ing adoption, extent, and quality of SR; and exploration 
of links and differences between actual environmental 
performance and corresponding disclosures.

Future research focus areas include links between 
circular economy and SR; the role of social media; the 
application of blockchain, artificial intelligence, and other 
digital technologies in SR; attention to the MSME sector, 
mandatory reporting, assessment of the real impact of 
SR on investor sentiments, and financial analysts’ valua-
tions, assurance, standardization, financial sector inclu-
sive research, materiality issues; and understanding niche 
themes of SR inclusive of monothematic reporting.

Table 9  (continued)

Future research avenue Specific relevant under-researched issues 
within each

References, if any

Materiality issues • With concepts of double-materiality, 
dynamic materiality, and stakeholder materi-
ality vs. investor focused financial materiality 
being widely discussed in the practitioner 
space, research assessing the significance and 
usefulness of application of each in context of 
sustainability reporting would be of interest

• Whether a company should determine and 
report its own material issues in context of 
its operations or whether it should follow a 
checklist approach and report on issues listed 
by standard-setting bodies still remains a 
debate and would need research attention

Authors’ review

Prominent niche research avenues • More studies exploring the interplay between 
management control systems and SR are 
needed. Studies focused on assessing role of 
ESG disclosures in managerial compensation 
or reward systems would be insightful

• Monothematic reporting forms such as 
biodiversity risk reporting, water reporting, 
reporting on supply chain sustainability, and 
waste reporting remain under-researched. 
Investigation of measurement/reporting 
issues within each would be useful

• More research in the context of developing 
and newly emerging countries

Gilsbach et al. (2022); Abbas et al. (2022b); 
Authors’ review
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Implications

This study provides valuable insights for stakeholders 
including policymakers, firms, society, and academia. It 
serves as a ready reference for orienting and optimizing 
new sustainable finance research endeavors (Table 10).

Limitations of the study

This study has several limitations. Firstly, data was 
retrieved from WoS only, ignoring other databases. Fur-
thermore, only peer-reviewed English-language arti-
cles were selected for review. These limitations may be 

addressed by the inclusivity of more databases, other 
document types, and studies published in other languages 
in future research publications. Secondly, choice of key-
words, use of fuzzy terms, and differently arranged key-
word search strings with other Boolean operators may lead 
to varying search results. Thus, search query used for data 
collection by us cannot be concluded as the most compre-
hensive keyword string for capturing all research studies 
of SR. Thirdly, scientometric reviews have an intrinsic 
weakness in measuring the research output in publication 
counts and citations over the quality of the study. Finally, 
there is a possibility that the output of the CiteSpace soft-
ware used in the study may itself be affected by algorithm 
noise and sampling bias.

Table 10  Implications for varied stakeholders

Stakeholder Implications of the present sustainability reporting scientometric

Policymakers • Provides a thorough overview of the field of research in sustainability reporting. Informing the creation of guidelines, policies, 
and reporting requirements, and it aids in the identification of the research, authors, and organizations that have the greatest 
influence

• Policymakers can pinpoint areas where research is deficient or underdeveloped by studying the scientometric data. This knowl-
edge enables them to focus research resources and promote additional research into certain issues or crucial facets of sustain-
ability reporting

Firms • Aids businesses in identifying developing themes, approaches, and frameworks in the field of sustainability reporting. They are 
able to stay updated on new studies and incorporate pertinent findings into their reporting procedures

• To improve their own research capacity and promote innovation in sustainability reporting, businesses can find possible 
research collaborators, subject matter experts, or academic alliances

• Companies can find individuals who have made substantial contributions to their respective fields by looking at the publication 
histories and citation metrics of scholars. High-skilled professionals can be found using this information, which can also be 
utilized to create research partnerships or guide employment decisions

• Firms can locate specialists and possible partners in particular sectors. Making informed choices about R&D partnerships and 
investments can benefit from this information, which will ultimately result in more effective innovation processes

Society • For a variety of stakeholders, including academics, practitioners, NGOs, and the general public, the scientometric analysis 
results improve access to research. It encourages knowledge sharing and makes it easier to make decisions about sustainability 
measures that are supported by the available data

• Society may recognize and promote sustainability reporting practices that are in line with the most significant and widely cited 
research, which in turn can shape public expectations and affect corporate behavior

• Enhances accountability and openness in reporting on sustainability
• It gives stakeholders the capacity to assess the caliber and thoroughness of the research supporting the sustainability claims 

made by companies, enabling educated advocacy activities and holding companies responsible for their reporting methods
Academia • An understanding of the research landscape can assist academics in identifying knowledge gaps, new research partners, and 

areas where their own study can significantly advance knowledge
• Researchers can assess their research productivity and effect in comparison to other researchers in the field by comparing cita-

tion metrics, publication output, and cooperation patterns. Scholars can use this data to set objectives, monitor their progress, 
and decide on the best research approaches

• Scholars can form alliances and promote multidisciplinary collaborations by studying co-authorship networks and identify-
ing researchers with comparable knowledge. Collaboration in research can improve research results’ impact and quality while 
promoting cross-disciplinary knowledge sharing

• When choosing research topics and integrating their work with the current research discourse, researchers can use this knowl-
edge of emerging trends as a guide. Assists both new and experienced scholars
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Appendix 1

Appendix 2

Table 11  Definition of temporal and structural metrics

Technical terminology Type of metric Definition

Burstness Temporal Burstness, as a temporal metric, refers to a specific duration during which there is a sudden and signifi-
cant change in the frequency of an event occurring. This concept, introduced by Kleinberg in 2002, 
can be observed in CiteSpace through two types of bursts: citations burst and occurrence burst

Sigma Temporal Sigma, as a temporal metric, quantifies the combined strength of both the structural and temporal prop-
erties of a node within a network. It is calculated by incorporating the node’s betweenness centrality 
and citation burst. The formula to calculate sigma is (Centrality + 1) multiplied by burstness, result-
ing in a value between 0 and 1. This concept was introduced by Chen et al. in 2010

Size of cluster Temporal The size of a cluster refers to the number of members or research articles that form the cluster. It quan-
tifies the extent of the cluster’s representation within the network

Mean year of cluster Temporal The mean year of a cluster provides insight into whether the cluster primarily consists of recent or 
older research papers. It is determined by calculating the average year of publication for the indi-
vidual papers within the cluster, helping to understand the temporal characteristics of the research 
cluster

Betweenness centrality Structural Betweenness centrality, as a structural metric, measures the extent to which a node serves as a crucial 
link connecting arbitrary pairs of nodes within a network. Introduced by Chen in 2006, nodes with 
high betweenness centrality values indicate their significance in facilitating the flow of information or 
influence between other nodes, implying their involvement in revolutionary studies

Modularity Structural Modularity, as a structural metric, assesses the degree to which a network can be divided into distinct 
components or modules. It measures the extent to which these modules are internally connected 
while having limited connections with nodes in other modules

Silhouette score Structural The silhouette score is a measure of the quality and internal homogeneity of a clustering configura-
tion. It ranges from 0 to 1, where a value of 1 represents perfect consistency among the members of a 
cluster, indicating high homogeneity

Table 12  Properties and criteria applied

Property Meaning and criteria applied

Node type Unit of analysis. Thickness of nodes suggests strength of connection 
between nodes

Pruning Process of reducing redundant links in the network. Chen (2014) 
suggested “Pathfinder” as a theoretically better choice and thus 
employed for pruning merged networks for better visualization 
outputs

Look back year (LBY) & link retaining factor (LRY) Set to (− 1) for this study implying that all references cited in each 
selected 1434 bibliographic records were considered and all links to 
node in network were retained respectively

Time slicing Division of data into equal time intervals. One-year time slicing used
Number of Selected items from each time slice (N) Top N = 50 was selected implying that fifty most cited items from each 

time slice were selected to construct each network
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