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1 | INTRODUCTION

Feng Li?

| Aneesh Banerjee’® | Andrea Caputo®*

Abstract

Sustainability research is vast and complex, making it difficult to grasp the big picture.
To help researchers understand the field better, we created a comprehensive knowl-
edge map of sustainability in management literature by utilising citation-based clus-
tering and text mining techniques to analyse 25,737 sustainability-related papers
across 22 academic disciplines, as categorised by the Chartered Association of Busi-
ness Schools (ABS)'s Academic Journal Guide. We identify 23 research streams, with
the top three being corporate social responsibility, operations & supply chain and
tourism. Each research stream has varying degrees of definition coverage, levels of
analysis, levels of interdisciplinarity and connections to the 17 United Nations' Sus-
tainable Development Goals (SDGs). Goals #9, #10, #12 and #13 receive more atten-
tion than Goals #3, #14 and #15. Our findings suggest a need for more
interdisciplinary collaboration between researchers, and we propose four research
directions to achieve this.

KEYWORDS
bibliometric analysis, citation network analysis, sustainability, sustainable development goal
(SDG), text mining, literature review

tasks, often meaning that datasets must be reduced to make the num-
ber of papers analysed manageable (e.g., Sharma et al., 2021).

We should not ‘miss the forest for the trees’. This idiom is applicable
to business and management research. However, the rapidly increas-
ing number of published papers in almost every research field means
that it is difficult to manually screen all papers to get a comprehensive
view of some fields (e.g., Caputo et al., 2021). Current literature

review practices require researchers to carry out substantial manual

For instance, in the field of sustainability research, scholars have
aimed to understand specific dimensions such as how some sustain-
able practices are beneficial for the financial performance of busi-
nesses (Bartolacci et al., 2020). These include emerging conversations
around business strategy practices (e.g., De Angelis et al., 2023), sus-
tainable strategic management (P. K. Rao & Shukla, 2022), corporate
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sustainability (Camilleri et al, 2023) and supply chain strategies
(Agrawal et al., 2022). These reviews add value. However, there is still
a paucity of understanding of the wider impact and direction of sus-
tainability research, particularly in the context of the United Nations'
Sustainable Development Goals (SDGs).

These previous reviews have focused on the ‘trees’ rather than
the ‘forest’ of sustainability research. Few have reviewed the research
on SDGs by looking at the papers that explicitly mention them
(e.g., Mio et al., 2020). In response to the need to provide a broader
and deeper view of the ‘forest’, in this paper, we outline two main
objectives that will contribute to the management and sustainability
research. First, we aim to identify a suitable methodology for conduct-
ing a comprehensive review of a vast and interdisciplinary research
field with many ramifications. Second, we assess and highlight these
ramifications, providing a knowledge map that identifies key concepts
and theories to facilitate further research.

Combining several bibliometric tools such as citation-based clus-
tering, text mining and topic similarity analyses, we follow the DNCT
(data construction, network construction, cluster analysis and text
analysis) procedures adopted by some studies (Asatani et al., 2020;
Sakata et al., 2013; Vinayavekhin et al., 2021). Based on a direct cita-
tion network analysis of 25,737 papers, we identify 23 research
streams and the influential authors, main journals and key papers of
each research stream. We also assess the interdisciplinary level of
each research stream and the link between each research stream and
the SDGs. We identify four research directions to aid business and
management scholars towards a more interdisciplinary research
agenda.

The rest of this paper is organised as follows. Section 2 dis-
cusses previous bibliometric reviews of sustainability research and
identifies our research questions. Section 3 describes the

TABLE 1

Author (year) Topic
Nimsai et al. (2020)
Bartolacci et al. (2020)

Sustainable supply chain management

Sustainability and financial performance of
small and medium sized enterprises

Pizzi, Caputo, et al. Sustainable development goals (SDGs)

(2020)
Bhatt et al. (2020) Sustainable manufacturing

Suriyankietkaew and
Petison (2020)

Moyle et al. (2021)
Anand et al. (2021)
Ferreira et al. (2021)

Strategic management for sustainability

Sustainable tourism
Sustainable entrepreneurship
Sustainability in family business

Preghenella and
Battistella (2021)

Agrawal et al. (2022)

Business model for sustainability

Supply chain management and sustainable
development goals (SDGs)

P. K. Rao and Shukla
(2022)

Sustainable strategic management

methodology of citation-based clustering. Section 4 presents and dis-
cusses the results of our analysis. Section 5 highlights the potential
research directions towards an interdisciplinary agenda. Finally, the
paper concludes with a summary of our findings, contributions to the

field and limitations.

2 | OVERVIEW OF BIBLIOMETRIC
STUDIES ON SUSTAINABILITY

Sustainability is a grand, complex challenge consisting of various
dimensions, including social, environmental and economic factors and
the integration between social and physical systems (Brandt
et al., 2013; Schaltegger et al., 2013). Researchers require multi-level
and multi-disciplinary approaches to comprehensively understand the
interconnection between these dimensions and systems to tackle this
grand challenge (Bansal, 2019). Thus, a holistic overview of sustain-
ability research is needed (Howard-Grenville et al., 2019).

However, when examining literature reviews that use bibliometric
analysis and have been published in the field of sustainability research,
we find that the majority of them focus on specific topics, disciplines
or journals. Table 1 shows examples of recent bibliometric reviews.
For example, P. K. Rao and Shukla (2022) conducted a bibliometric
analysis of 221 papers related to sustainable strategic management.
Agrawal et al. (2022) covered 144 peer-reviewed articles on the topic
of supply chain management and SDGs. Bartolacci et al. (2020)
focused on the sustainability and financial performance of small and
medium-sized enterprises and looked at only 62 papers. These
reviews analysed only a small number of papers, usually in the order
of a few hundred. In essence, they focus on the ‘trees’ rather than the
‘forest’.

Recent bibliometric reviews focusing on specific topics within business and management literature.

No. of
Database Paper source papers
Scopus Journal articles 1454
Web of science Journal articles 62
Scopus Journal articles 226
Web of science Journal articles 343
Scopus Books, book chapters, journal articles, 988

and conference papers
- Top 4 tourism journals 839
Scopus Journal articles 299
Web of science Journal articles 161
Web of science/ Journal articles 134
Scopus

Scopus Journal articles 144
Web of science/ Journal articles 221

Scopus

85U90 17 SUOWILIOD BATERD) 3|qeolfdde 2L Aq peusenob a1 Sap1e YO 88N J0 Sa|NJ oy AIIT BUIIUO AB1IM UO (SUO 1 IPUCD-PLe-SLLLBILID A3 1M ARe.q1jBu |uo//SdIy) SUONIPUOD PUE SUWLB | aU) 805 *[£202/G0/5T] U0 AeigiT8uliu A8]im *Aeiqi uopuo-T JO AISIeAIN AND Ad 2t 7€ 850/Z00T OT/I0p/W00" A3 1M ARIq1pUIIUO//SNY WOJ Papeojumoq ‘0 *9g80660T



VINAYAVEKHIN ET AL

Business Strategy

Several attempts have been made to analyse sustainability-related
business and management papers in a wider context by considering
the ‘forest’ of sustainability research. For example, Lucia et al. (2012)
analysed 3009 journal papers in the areas of business, finance, eco-
nomics and management published up to 2012 in the Web of Science
database. Kordestani et al. (2015) reviewed 1502 articles published in
journals ranked by the Chartered Association of Business Schools
(ABS) during 1991-2010. A common issue with previous reviews is
the use of expert-based judgements to decide whether a paper should
be included in the analysis, resulting in a limited number of papers
being analysed. A recent attempt to cover the highest number of
papers was by Hallinger (2020), who manually combined seven biblio-
metric reviews in the areas of leadership, human resource manage-
ment, entrepreneurship, innovation management, supply chain
management, knowledge management and strategic management. It
analysed 9476 papers from the Scopus database. Although this pro-
vided a broader interdisciplinarity perspective, it covered only seven
out of the 22 academic disciplines categorised by the ABS. Thus, there
is still a lack of comprehensive reviews that include all academic disci-
plines within the whole business and management literature. More-
over, the link between sustainability research and the SDGs is still
underexplored (Asatani et al., 2020; Howard-Grenville et al., 2019).

This paper aims to answer the following research questions:
(1) What are the main research streams in sustainability? (2) How
interdisciplinary is sustainability research? (3) How does sustainability
research link to the SDGs?

3 | METHODOLOGY: CITATION-BASED
CLUSTERING AND DNCT

Bibliometrics is a powerful methodology. Using quantitative tech-
niques, it analyses bibliometric information such as author name, pub-
lication title, publication date, journal name, abstract and references.
Originally developed in the 1960s (Pritchard, 1969), bibliometric
methods have been recently adopted by wider communities of
researchers due to the advancement of software and the emergence
of online database systems (Zupic & Cater, 2014).
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One bibliometric method is citation-based clustering. This is
popularly used in fields such as statistics, computer science and net-
work science (Zupic & Cater, 2014). It uses graph theory to repre-
sent each paper as a node and each citation relationship as a link
(Small, 1973). Citation-based clustering is suitable for exploring enor-
mous datasets of many millions of publications (van Eck &
Waltman, 2017). It has rarely been used to review management liter-
ature, where at most only several hundreds to thousands of papers
have been analysed bibliometrically to date (Donthu et al., 2021).
The few exceptions are Sakata et al. (2013) and Gaviria-Marin et al.
(2019). The former analysed 54,928 papers on service innovation
research, while the former analysed 23,494 papers on knowledge
management research. To address this gap, we use citation-based
clustering to explore the vast literature on sustainability and, in doing
so, create a comprehensive knowledge map of sustainability in man-
agement literature and then identify the main research streams and
key areas for future research.

Citation-based clustering has three types of networks based on
the relationship between papers: direct citation, co-citation and biblio-
graphic coupling (Figure 1). Direct citation is when one paper is cited
in another paper. Co-citation is when two papers are cited in the same
paper. Bibliographic coupling is when two papers cite the same paper.

We focus on direct citation because it outperforms the other two
types in three aspects:

1. Detecting research fronts (Shibata et al, 2009) and emerging
clusters

2. Providing more accurate information on publication relatedness
(Waltman & van Eck, 2012)

3. Fewer computational problems due to fewer links (van Eck &
Waltman, 2017)

One significant limitation of direct citation is that it can be unreliable
for short-term analysis. This is because recently published papers that
are not yet cited may be excluded from the citation network, even if
they are important. A period of at least 10 years is considered long
enough to construct a direct citation network for analysis (Klavans &
Boyack, 2017).

— —

Direct Citation

N\
-

——

> X

Co-citation

/
N

PTTTTTTTLIT
Bibliographic
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bibliographic coupling. Oold
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TABLE 2 Methodological table.

Research step Core data

1. Data construction
journals, years of publication
Citation information in reference section

2. Network construction

3. Cluster analysis

4. Text analysis Relevant full-text papers

We follow the DNCT procedures shown in Table 2 (for more
information see Asatani et al., 2020; Sakata et al., 2013; Vinayavekhin
etal., 2021).

3.1 | Step 1: Data construction

We first derived the dataset from the Scopus database, which is the
largest database of peer-reviewed literature managed by Elsevier
publishing. The initial search found over 60,000 papers with the term
‘sustainab*’ (e.g., sustainable and sustainability) appearing in the title,
abstract or keywords. As the focus was on business and manage-
ment literature, the search was restricted by using the International
Standard Serial Number to select papers published in 1582 journals
listed in the ABS Academic Journal Guide 2018. These are the main
journals in which business and management academics publish their
research, and their quality is assured to meet at least normal schol-
arly standards. It was noted that the Scopus databasecovered 94%
of all the journals, and 100 specific journals were not listed in the
database. As a result, bibliographical metadata such as author infor-
mation, citation information, abstracts and keywords of 57,078
papers that met the criteria was retrieved from the database in
November 2020. The retrieved data were then reduced to 56,960
papers after cleaning up any incomplete and irrelevant parts of the
data. The earliest paper was published in 1960, and the latest was
published in 2021.

3.2 | Step 2: Network construction
Using the retrieved dataset, we conducted a direct citation network
analysis (Lewis-Beck et al., 2004). A direct citation network simply
consists of nodes and links, whereby each paper is represented as a
node and its citations as links. This step can exclude irrelevant papers
that receive no citations or do not cite any other papers, as suggested
by a previous study (Kajikawa et al., 2007). Thus, the number of
papers in the data was narrowed down to 25,737 papers, accounting
for 45% of the total papers in the dataset. This number is considered
acceptable as it is consistent with previous papers' findings (Asatani
et al., 2020; Fahimnia et al., 2015; Kajikawa et al., 2014).

After constructing the dataset, the Bibilometrix package in R Stu-
dio was adopted to perform initial statistical analysis (Aria &

Cuccurullo, 2017). This package is an open-source code published on

Simple bibliographic information such as authors, affiliations,

Citation information in reference section, abstract, keywords

Analysis
Data cleaning

Direct citation network
Simple statistic such as fluency counting and ranking

Network clustering technique

Text mining using python

the official Comprehensive R Archive Network and on GitHub. Its sim-
ple statistical commands were used to identify the overall trends of
publications and influential authors, affiliations and journals.

3.3 | Step 3: Cluster analysis

To identify the research streams, we used the Louvain algorithm to
group papers into clusters. This algorithm determines the best cluster
set based on the maximised value of the modularity (Blondel
et al., 2008). As a result, each paper was assigned to a different cluster
according to its closeness within the citation network, whereby
papers within the same cluster are well connected, implying that they
have the same research focus. Next, each cluster was visualised using
a large graph layout method, whereby intra-cluster links are illustrated
with the same colour so that each cluster's structure and location can
be easily identified (Kajikawa et al., 2014). A cluster with a dense and
round structure represents the strong tendency of papers to cite each
other within the same cluster, while a cluster with a dispersed and
spiky structure represents the strong tendency of that cluster to link
closely to clusters located nearby (Kajikawa et al., 2007).

3.4 | Step 4: Text analysis
Due to the high volume of papers in each cluster, we also used text
mining techniques to analyse the actual words written by the authors
in the title and abstract of each paper, aiming for an objectively
content-driven literature review (Biesenthal & Wilden, 2014). We
used the natural language processing included in NLTK WordNet
Lemmatizer and Python inflection library to extract, lemmatise and
singularise terms from each paper (Loper & Bird, 2002). Next, a term-
rating technique called TF-IDF value was adopted to rank the signifi-
cant terms of each cluster. This can be calculated by multiplying the
term frequency (TF) by the inverse document frequency (IDF)
(Aizawa, 2003). Terms with high TF-IDF value are important terms
with common uniqueness among the papers in the same cluster.
Similarly, we calculated the TF-IDF for terms that appeared in
17 SDGs. Our intention was to assess the linguistic similarity between
each cluster and each SDG by calculating the cosine similarity of the
TF-IDF vectors between these two (Asatani et al., 2020). A high score
of linguistic similarity shows the strong connections between the par-

ticular cluster and the goal.
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FIGURE 2 Yearly publication trends.

4 | RESULTS

Among the downloaded papers, 45% of them cite each other at least
once, constructing a direct citation network of 25,737 nodes and
79,162 links. Figure 2 shows the publishing trend from 1981 to 2020.
This is consistent with the conclusion of a previous study that the sus-
tainability concept started to emerge in the 1980s (Holden
et al., 2014). The past decade has seen a dramatic increase from 1082
papers per year in 2011, to a peak at 3272 papers per year in 2020.
The majority of research has been published in the past decade, with
18,865 papers published, accounting for 74% of all published papers.
This exponential growth means that sustainability is gaining increasing
attention in the business and management literature, and this trend is

expected to continue.

4.1 | Research streams in sustainability research

Louvain clustering of the citation network reveals 23 clusters, each
cluster containing more than 100 papers. These clusters account for
98% of all papers in the citation network. Based on the number of
publications, these research streams can be divided into clusters by
size: three large (>3000 papers), five medium-size (>1000 papers),
seven small (<1000 papers) and eight micro-size (<500 papers). The
three large research streams are Cluster #1 Corporate social respon-
sibility, Cluster #2 Operations & supply chain and Cluster #3 Tour-
ism, accounting for 42% of all papers. The five medium-size
research streams account for 30% of the papers and are Cluster #4
Transition, Cluster #5 Consumption, Cluster #6 Economic, Cluster
#7 Project management and Cluster #8 Entrepreneurship. The seven
small research streams account for 18% of papers and are Cluster
#9 Industrial ecology, Cluster #10 Competitive advantage, Cluster
#11 Natural resource, Cluster #12 Transportation, Cluster #13
Governance, Cluster #14 Education and Cluster #15 Human
resource management. Finally, the eight micro-size research streams
together account for only 7% of the papers and are Cluster #16
Information management, Cluster #17 Microfinance, Cluster #18
Fiscal policy, Cluster #19 Smart city, Cluster #20 System thinking,

and the Environment @ §_WI L EYJ_S

Cluster #21 Machining, Cluster #22 Lean Six Sigma and Cluster #23
Sport.

The information on each cluster, such as influential journals, key
papers and top keywords, is reported in Appendix A. In addition, the
visualised version of the citation network, known as the academic
landscape (Kajikawa et al., 2007), is reported in Appendix B. The
results show that the concepts of sustainability across research
streams are inconsistent in two dimensions: definition coverage and

level of analysis.

41.1 | Definition coverage

In the business and management literature, the definition coverage of
sustainability varies across clusters. Some clusters reflect on capital-
ism while focusing narrowly on the traditional financial aspect. For
example, Cluster #6 discusses the sustainability of countries from eco-
nomic disciplines, as the significant terms are ‘economic’, ‘growth’
and ‘economic growth’. Some papers study the Genuine Saving rate,
which is a crucial indicator measuring a country's sustainable eco-
nomic development, such as Hamilton and Hartwick (2014) and
Hanley et al. (2015). Another example is Cluster #17 Microfinance, in
which some papers specifically look at the sustainability of microfi-
nance institutions in terms of long-term financial performance
(Hartarska & Nadolnyak, 2007; Hermes & Lensink, 2011). Cluster #10,
which has ‘advantage’, ‘competitive’ and ‘competitive advantage’ as
notable terms, focuses on how firms can sustain their competitive
advantage by viewing the firm as a bundle of resources and capabili-
ties (Amit & Schoemaker, 1993). A key paper by Teece (2007) is a
well-known influential paper in the strategy literature; it proposes
the concept of dynamic capabilities, building on an assumption that
‘excellence in these orchestration capacities undergirds an enter-
prise's capacity to successfully innovate and capture sufficient value
to deliver superior long-term financial performance’. It appears, then,
that these clusters are not necessarily related to sustainable
development.

Some clusters focus on a broader definition referring to the triple
bottom line framework coined by Elkington (1997), which adds
another two dimensions: social and environmental. The most dis-
cussed dimension is environmental, with the term ‘environmental’
mentioned across 12 clusters. Other related terms include ‘energy’
and ‘water’, which appear in 11 and 7 clusters, respectively. Some
clusters use the specific term ‘green’ to refer to environmental sus-
tainability, such as green supply chain in Cluster #2 (P. Rao &
Holt, 2005), green consumption in Cluster #5 (Gleim et al., 2013;
White et al., 2019), green human resource management in Cluster
#15 (Ren et al., 2018) and green information technology in Cluster
#16 (Jenkin et al., 2011). It is also common to use the terms ‘environ-
mental’, ‘social’ and ‘financial’ in front of the term ‘sustainability’ to
avoid any confusion.

Some clusters broadly refer to sustainability as sustainable devel-
opment, which is defined widely among international organisations as

development that ‘meets the needs of the present without
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compromising the ability of future generations to meet their own
needs’ (Brundtland, 1987). For example, Cluster #3 Tourism includes
the key terms ‘tourism’, ‘tourist’, ‘sustainable tourism’ and ‘ecotour-
ism’, and as Ruhanen et al. (2015) explain, sustainable tourism
emerged as a research stream following the ideology of sustainable
development. A key paper by Sharpley (2000) compared the concepts
of sustainable tourism and sustainable development, finding that some
principles of sustainable development cannot be used in the context
of tourism. Another example is Cluster #14 Education, with key terms
‘education for sustainable development’, ‘higher education’ and ‘uni-
versity’. This cluster mainly studies educational organisations such as
higher education institutions and business schools, and their contribu-
tion towards sustainable development. The discussions in key papers
range from the adoption of sustainable development in the curriculum
at Cardiff University (Lozano, 2010), to the development of funda-
mental competencies for sustainable development in university
instruction and learning (Rieckmann, 2012) and to a review of sustain-
able research conducted within the university context (Waas
et al,, 2010).

41.2 | Level of analysis

The level of analysis also varies across clusters, ranging from micro
level, firm level and macro level. At the micro level, Cluster #5 often
discusses sustainability from consumers' perspectives, as the top
terms include ‘consumer’, ‘consumption’ and ‘sustainable consump-
tion’. Papers in this cluster focus on customers at the individual level
together with their consumption and behaviours. A notable paper by
Sheth et al. (2011) highlights the lack of customer involvement and
proposes the concept of mindful consumption, defined as ‘behaviou-
rally tempering the self-defeating excesses associated with acquisi-
tive, repetitive and aspirational consumption’. Other key papers
examine the relationship between customers' preferences and prod-
uct sustainability (Luchs et al., 2010) and the psychological factors
influencing pro-environmental behaviours (White et al., 2019).

Firm-level analysis is studied in Cluster #1. Key terms directly
relate to the context, such as ‘CSR’ (standing for corporate social
responsibility), ‘responsibility’, ‘corporate social’, ‘social responsibility’
and ‘corporate sustainability’. A key paper by Bansal (2005) builds on
the concepts of the resource-based view and institutional theory,
finding the positive influence of related factors such as international
experience, media pressure and mimicry on corporate sustainable
development.

Several clusters study sustainability at macro levels, focusing on
industry, country and ecology. Cluster #9 is about industrial ecology
as the key terms are ‘industrial’, ‘industrial ecology’ and ‘ecology’.
For example, Ehrenfeld and Gertler (1997) applied the concept of
physical exchanges (e.g., materials, waste and by-products) between
closely located firms in the industrial ecology to analyse an industrial
ecosystem in Denmark. Chertow (2007) studied the same phenome-
non and emphasises the need for symbiotic exchanges in the indus-

trial ecosystem. Cluster #19 includes the key terms ‘smart’, ‘smart

city’ and ‘city’. Ismagilova et al. (2019) discuss various aspects of a
smart city, such as architecture, living and citizens, aligning towards
the SDGs. Lim et al. (2019) review papers related to smart city devel-
opment, finding 12 positive and four negative consequences.

Some clusters have called for a multi-level approach. Cluster #4
Transition consists of 1935 papers with 3692 within-cluster links.
Directly related key terms are ‘transition’, ‘change’ and ‘sustainability
transition’. Rotmans et al. (2001) state that transition management is
based on ‘a more process-orientated philosophy that balances
coherence with uncertainty and complexity” with key features such as
‘long-term thinking (at least 25 years) as a framework for shaping
short-term policy’ and ‘thinking in terms of more than one domain
(multi-domain) and different actors (multi-actor) at different scale
levels (multi-level)’. Also, Cluster #20 is related to System thinking,
with related significant terms including ‘system’, ‘system thinking’
and ‘thinking’. The papers in this cluster commonly view sustainability
as being very complex and multi-dimensional. Many key papers use
the concept of system thinking to tackle this challenge systematically
(Bosch et al., 2007; Nguyen & Bosch, 2013).

The changing proportion of each cluster's papers in each year is
shown in Figure 3. In the early years, Cluster #3 Tourism was at the
top, followed by Cluster #10 Competitive advantage and Cluster #6
Economics. All of these three mainstream clusters have been declin-
ing, particularly Clusters #10 and #6. Although Cluster #3 Tourism is
still in the top three in recent years, it has been outperformed by Clus-
ter #1 Corporate social responsibility and Cluster #2 Operations &
supply chain since 2012. Upward trends are also observed in Cluster

#5 Consumption and Cluster #8 Entrepreneurship.

42 |
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Interdisciplinary nature of sustainability

Sustainability research has been contributed by all 22 academic disci-
plines within the business and management literature according to the
ABS Academic Journal Guide, as shown in Table 3. The top seven aca-
demic disciplines are considered to be the main academic disciplines
because they contain almost 80% of the whole literature. The aca-
demic discipline with the highest number of papers is Sector Studies
(SECTOR STUDIES), with 8527 papers, accounting for 33% of all sus-
tainability papers. A further six academic disciplines, containing more
than 1000 papers, are Regional Studies, Planning and Environment
(REGIONAL STUDIES); Operations and Technology Management
(OPS & TECH);
(ECONOMICS); General Management, Ethics, Gender and Social
Responsibility (GENERAL MAN); Social Sciences (SOCIAL SCIENCES);
and Marketing (MARKETING). We find that Strategy (STRATEGY) is
not a main academic discipline, having a ranking of 17 out of the
22 with 305 papers published in STRATEGY journals. The four aca-

demic disciplines with the lowest numbers of papers are Human

Economics, Econometrics and Statistics

Resource Management and Employment Studies (HRM) with
154 papers, Psychology (General) (PSYCHOLOGY [GEN]) with
124 papers, Psychology (Organisational) (PSYCHOLOGY [OB]) with
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FIGURE 3 Proportion of clusters' papers from 1991 to 2020.
TABLE 3 Contributions by 22 academic disciplines.
Academic discipline Abbreviation No. of papers % Accumulated %
Sector studies SECTOR STUDIES 8527 33.13 33.13
Regional studies, planning and environment REGIONAL STUDIES 3360 13.06 46.19
Operations and technology management OPS & TECH 2472 9.60 55.79
Economics, econometrics and statistics ECONOMICS 2290 8.90 64.69
General management, ethics, gender and social GENERAL MAN 1639 6.37 71.06
responsibility
Social sciences SOCIAL SCIENCES 1246 4.84 75.90
Marketing MARKETING 1020 3.96 79.86
Accounting ACCOUNTING 693 2.69 82.55
Operations research and management science OR & MANSCI 670 2.60 85.16
Information management INFO MAN 550 2.14 87.29
Innovation INNOVATION 454 1.76 89.06
Entrepreneurship and small business management ENTREPRENEURSHIP 423 1.64 90.70
Organisational studies ORG STUDIES 389 1.51 92.21
International business and area studies IB & AREA 384 1.49 93.71
Public sector and health care PUBLIC SECTOR 350 1.36 95.07
Finance FINANCE 348 1.35 96.42
Strategy STRATEGY 305 1.19 97.60
Management development and education MDEV & EDU 274 1.06 98.67
Human resource management and employment studies HRM 154 0.60 99.27
Psychology (general) PSYCHOLOGY (GEN) 124 0.48 99.75
Psychology (organisational) PSYCHOLOGY (OB) 48 0.19 99.93
Business and economic history BUS HIST 17 0.07 100.00
48 papers and Business and Economic History (BUS HIST) with streams such as Cluster #1 Corporate social responsibility and Cluster
17 papers. Papers contained in each of these academic disciplines #2 Operations & supply chain have been studied across various aca-
account for less than 1% of all sustainability-related papers. demic disciplines. On the other hand, some research streams are still
The interdisciplinary aspect of sustainability research varies being discussed by limited academic disciplines. This finding is consis-
across research streams (Figure 4). On the one hand, some research tent with our previous analysis of cluster location within the citation
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FIGURE 4 Proportion of academic disciplines in each cluster.

network, which found that Cluster #3 Tourism and Cluster #18 Fiscal
policy are independent as they have fewer connections to other
research streams. In fact, the former is dominated by SECTOR STUD-
IES, with 88% of papers published in SECTOR STUDIES journals, par-
ticularly the Journal of Sustainable Tourism. The latter is dominated by
84% of papers published in ECONOMICS journals.

Looking at the top 20 journal list (Table 4), the journal with the
greatest number of relevant papers is the Journal of Cleaner Production.
This journal alone has published 3154 papers, accounting for 12% of all
papers. The remaining journals have published fewer than 1000 papers.
The second- and third-ranking journals are the Journal of Sustainable
Tourism with 887 papers and Ecological Economics with 833 papers,
respectively. The journal Business Strategy and the Environment comes
in fourth place, with 659 papers. According to the ABS Academic Jour-
nal Guide ranking, no journal among these top 20 has a 4* rating. The
only journal with a rating of 4 is Tourism Management, while most of
the top journals are rated 3 and 2 (nine and eight journals, respectively).
Two journals have a rating of 1: Corporate Social Responsibility and Envi-
ronmental Management and Management of Environmental Quality.

The level of interdisciplinarity among journals varies across
research streams. Some journals have a relatively high level of inter-
disciplinarity and contribute to multiple research streams. For
instance, the Journal of Cleaner Production, which is ranked as the top
contributing journal overall, also ranks among the top 10 contributing
journals for almost all research streams. Similarly, Business Strategy
and the Environment is a top 10 contributing journal for several
research streams, including Cluster #1 Corporate social responsibility,

Cluster #2 Operations & supply chain, Cluster #5 Consumption,

B ACCOUNTING
B BUSHIST
ECONOMICS
B ENTREPRENEURSHIP
B FINANCE
[ GENERAL MAN
HRM
I 1B & AREA
INFO MAN
[ INNOVATION
MARKETING
MDEV & EDU
OPS & TECH
OR & MANSCI
ORG STUDIES
PSYCHOLOGY (GEN)
PSYCHOLOGY (OB)
PUBLIC SECTOR
REGIONAL STUDIES
SECTOR STUDIES
SOCIAL SCIENCES

STRATEGY
75% 100%

Cluster #8 Entrepreneurship and Cluster #9 Industrial ecology. How-
ever, some journals have a lower level of interdisciplinarity and con-
tribute to only a limited number of research streams. Although the
Journal of Sustainable Tourism is ranked as the second top contributing
journal overall, it mainly contributes to only one research stream:
Cluster #3 Tourism. Similarly, the International Journal of Production
Economics mainly contributes to Cluster #2 Operations & supply
chain.

43 |
SDGs

Links between sustainability research and the

Using linguistic similarity analysis, we explored the connections
between each research stream and each SDG (Figure 5). We find that
Goal #9 Industry, Innovation & Infrastructure; Goal #10 Reduced
Inequality; Goal #12 Responsible Consumption & Production and Goal
#13 Climate Action receive high attention from many research
streams. In contrast, Goal #3 Good Health and Well-being, Goal #14
Life Below Water and Goal #15 Life on Land receive the least atten-
tion among all 17 goals. It also should be noted that Cluster #3 Tour-
ism seems to have the highest coverage of all SDGs compared with
other research streams. This finding is inconsistent with the analysis
by Mio et al. (2020), which looked at papers that only explicitly men-
tioned SDGs, finding that Goals #1, #4, #15 and #16 were absent
from business and management literature. Thus, we argue that busi-
ness and management research contributes to all SDGs but to varying

degrees across research streams.
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TABLE 4

No. of papers in each cluster

Total

no. of
papers

ABS

Business Strategy
and the Environment

©
N

11 12 13 14 15 16 17 18 19 20 21 22
43

10

1

ranking

Journal

23

10

12
15

11 22 27

15
27

191
185
169

Geoforum

21

22
19

70
13

Cities

11

34

12

Environmental

VINAYAVEKHIN ET AL.

2% 3

Management

12

13

65

11

13

166

Futures

5 | DISCUSSION

We use our results to identify four potential evidence-based research

directions towards a more interdisciplinary research agenda.

5.1 | Consulting literature across disciplines and
boundaries

This paper is the first bibliometric review to provide a holistic over-
view of sustainability in business and management literature. While a
previous study by Hallinger (2020) constructed a dataset from existing
bibliometric reviews in only seven disciplines—entrepreneurship,
human resource management, innovation, knowledge management,
leadership, strategy and supply chain management—our paper uses a
more overarching dataset to cover all 22 research disciplines. As a
result, we are able to identify at least 23 research streams. Schalteg-
ger et al. (2013) point out that sustainability researchers usually col-
laborate within academic disciplines, often called intellectual silos.
This can limit their perspective on sustainability challenges that
require interdisciplinary approaches. Our paper provides empirical evi-
dence that sustainability research is now more collaborative across
intellectual silos.

Our findings also highlight the importance of reviewing papers
across academic disciplines and not limiting them to just a few. Hallin-
ger (2020) find that sustainability is rarely studied in human resource
management literature, with a low number of published papers. How-
ever, we find that Cluster #15 Human resource management contains
over 500 papers. These are published not only in HRM journals but
also in GENERAL MAN, PSYCHOLOGY (GEN) and SECTOR STUDIES
journals. Similarly, Cluster #10 Competitive advantage includes papers
from not only STRATEGY but also GENERAL MAN, OPS & TECH and
SECTOR STUDIES journals.

5.2 | Consolidating the sustainability research
landscape by connecting independent research
streams

We find that the identified 23 research streams differ noticeably with
regard to their level of development and their connection with other
research streams and academic disciplines. Isolated and independent
research streams should be considered to consolidate the sustainabil-
ity research landscape whenever theoretically or logically appropriate.
For example, Cluster #3 Tourism is a top three research stream with a
dense and complex intra-connected network. However, it locates rela-
tively far away and has less overlap with the other two top research
streams, namely Cluster #1 Corporate social responsibility and Cluster
#2 Operations & Supply Chain. Furthermore, 88% of the papers
belonging to this cluster are dominated by SECTOR STUDIES. This
suggests the high independency of Cluster #3's research stream. The
gap between Cluster #3 and the two above-mentioned clusters can

be viewed as an existing research gap, suggesting the need for more
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FIGURE 5

collaboration in the future connecting tourism literature with corpo-
rate social responsibility or operations and supply chain or both.

Cluster #10 Competitive advantage is located between Cluster
#1 and #2. Cluster #10 can be seen as an important research stream
connecting the literature between corporate social responsibility and
operations & supply chain. For example, Agrawal et al. (2022) identify
several strategies, including corporate social responsibility strategy, to
achieve SDGs in the supply chain and suggest several phenomena that
could link both research streams, such as sustainable procurement,
waste management and reverse logistics. De Angelis et al. (2023) sug-
gest studying the circular economy, which requires traceability and
transparency along supply chains, through the lens of open strategy
and dynamic capabilities.

5.3 | Exploring novel research by combining
literature from different research streams

Our analysis of sub-clusters highlights possible research collaboration
among fast-growing research streams. For example, Table 5 shows
sub-clusters within Cluster #1 Corporate social responsibility and
Cluster #2 Operations & supply chain. The former has 12 sub-clusters,
of which the top 3 fast-growing topics are C1-6 Board & committee,
C1-12 Emerging industries and C1-2 Assurance. The latter contains
nine sub-clusters, with the top 3 fast-growing ones being C2-9 X-net-
work, C2-3 Supply Chain Collaboration and C2-5 Supplier Selection.
On the one hand, papers in C1-2 mainly discuss the assurance of sus-
tainability reports and practices, pointing out problems of transpar-

ency, consistency and quality (Maroun, 2020; Pizzi, Rosati, &

and the Environment % E—WI ]_‘]EYJ_]':l
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Linguistic similarity analysis between research streams and SDGs.

TABLE 5 Sub-clusters within Cluster #1 Corporate social
responsibility and Cluster #2 Operations & supply chain.

Cluster #1

(Average publication year)
C1-1 Stakeholder (2014.9)
C1-2 Assurance (2015.3)

Cluster #2
(Average publication year)

C2-1 Metric (2015.8)
C2-2 Manufacturing (2014.6)

C1-3 Firm performance
(2015.2)

C1-4 Reporting (2014.1)
C1-5 Finance (2015.2)

C1-6 Board & committee
(2016.3)

C1-7 Measurement (2013.1)
C1-8 Multinational (2015.2)
C1-9 Mining (2013)

C1-10 Higher education
(2013.3)

C1-11 Developing countries
(2015.3)

C1-12 Emerging industries
(2016)

C2-3 Supply chain collaboration
(2016.2)

C2-4 Theory building (2015.3)
C2-5 Supplier selection (2016.2)
C2-6 Remanufacturing (2016)

C2-7 Green supply chain (2015.3)
C2-8 Procurement (2014.1)
C2-9 X-network (2016.6)

Venturelli, 2020). On the other hand, papers in C2-9 discuss using
digital technologies to build a sustainable supply chain with more agil-
ity and resilience (Dolgui et al., 2020; Ivanov, 2020). In fact, block-
chain technologies are expected to increase the transparency and
traceability of sustainability practices at individual, organisational and

supply chain levels. Thus, future research can, combine both literature
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streams, exploring the impact of blockchains on sustainability reports
and practices in terms of transparency, consistency and quality.

Interdisciplinary journals have the potential to facilitate the inte-
gration of research across different streams. For example, main-
stream STRATEGY journals such as Strategic Management Journal,
Long Range Planning and Technology Analysis and Strategic Manage-
ment primarily contribute to three research streams: Cluster #1 Cor-
porate social responsibility, Cluster #4 Transition and Cluster #10
Competitive advantage. However, by including citations from related
interdisciplinary journals such as Business Strategy and the Environ-
ment, the scope of their contributions could be extended to other
research streams. One example is the topic of supply chain strate-
gies for SDGs (e.g., Agrawal et al., 2022), which is also closely
related to Cluster #2 Operations & supply chain. Another example
is the topic of social entrepreneurship and its open innovation strat-
egy (e.g., Camilleri et al., 2023), which is also linked to Cluster #8
Entrepreneurship.

54 |
research

Increasing attention to SDGs with sparse

Our findings reveal that several SDGs, such as Goals #3, #14 and #15,
have been neglected by business and management researchers. How-
ever, this does not apply to every research stream. Only relevant
research streams should respond to these SDGs when applicable.

One solution is to look at the literature in existing research
streams and then consider possible applications. As Cluster #3 Tour-
ism has contributed the most to Goal #3, we can find some examples
from this cluster. Coghlan (2015), in Cluster #3, incorporates positive
psychology principles to simultaneously contribute to both tourist
well-being and community development. Thus, the concept of positive
psychology could be applied to other relevant clusters such as Cluster
#5 Consumption, Cluster #8 Entrepreneurship and Cluster #15
Human resource management.

Although Cluster #15 Human resource management mostly ana-
lyses individual employees as a unit of analysis, it is surprisingly
labelled with low text similarity to Goal #3. In fact, the most common
research context lies in ergonomics, leadership and career, as shown
in our TF-IDF results. The closest link to Goal #3 is ergonomics, but
its attention is currently focused more on productivity and safety.
Future research should either extend the existing theory to cover
good health and well-being or borrow from outside literature such as

positive psychology and happiness economics.

6 | CONCLUSION

We find that the vast and complicated field of sustainability research
has grown exponentially and has become increasingly diverse in
23 research streams with varying degrees of interdisciplinarity and
connections to the SDGs. Our findings highlight four research direc-

tions that business and management scholars can take towards a

more interdisciplinary research agenda in sustainability: (1) consulting
literature across disciplines and boundaries, (2) consolidating the sus-
tainability research landscape by connecting independent research
streams, (3) exploring novel research by combining literature from dif-
ferent research streams and (4) paying more attention to SDGs with
sparse research.

This paper has both theoretical and practical contributions. It con-
tributes theoretically in three main ways. First, by building on previous
literature reviews of the ‘trees’, it provides a methodology to look at
the ‘forest’ of the sustainability research. Second, it incorporates
interdisciplinary perspectives, for example analysing the interaction
between all 22 academic disciplines and exploring the links between
sustainability research and the 17 SDGs. Third, it proposes several
novel methodologies for investigating large datasets of literature, such
as citation-based clustering analysis and text similarity analysis. This
methodology allowed us to identify papers that even implicitly con-
tributed to SDGs, therefore building on earlier efforts that focused
solely on explicit contributions (e.g., Mio et al., 2020).

Practically, researchers and practitioners can benefit from the
results and insights in this paper in several ways. For example, young
scholars will be able to identify which journals or key papers to read
to get a basic understanding of their own research streams. Senior
scholars from isolated research streams can use our findings as a plat-
form to conduct interdisciplinary research. Journal editors and related
stakeholders may propose plans to encourage more research on SDGs
that have historically received less attention. In terms of policy impli-
cations, our findings highlight the potential benefit of involving busi-
ness and management scholars in policymaker strategic groups (Pizzi,
Caputo, et al., 2020). To further enhance this approach, policymakers
could also use the insights from this paper to identify potential
scholars from relevant academic disciplines who can contribute to pol-
icy development related to each SDG.

This paper is not without limitations. First, the target journals are
journals ranked by the ABS Academic Journal Guide. These journals
were selected due to their ensured paper quality. However, there are
undoubtedly papers from other journals of similar quality that are not
included in the analysis. Second, our citation network analysis relies
on direct citation, with the assumption that a paper directly cites
another paper because of their similarity. Other techniques such as
keyword co-occurrence network analysis can also be used in combina-
tion to compare the similarities and differences between findings
(Ciano et al., 2019). Finally, this paper aims to provide quantitative
and objective views of sustainability literature, but the interpretation
of the results is subject to the researchers' prior knowledge and expe-
riences. However, these limitations provide new opportunities for
future research to continue to explore the rapidly expanding field of

sustainability research in business and management.
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APPENDIX B: VISUALIZATION OF DIRECT CITATION NETWORK

Visualization of direct citation network
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