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This bibliometric analysis explores the scope and knowledge base of scholarly efforts on sustainable supply chain management (SSCM) and how it has evolved in different economies and businesses to advance circular economy (CE) discourses in theory and practice across economies and businesses. Using the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines and search syntax, a total of 2,574 peer-reviewed articles from journals indexed in Web of Science, Scopus, and ProQuest were analyzed. The results show an exponential growth in SSCM research since 2013 with 6,306 authors from 83 countries published in 675 journals; however, less attention is given to developing economies (DEs) and Micro, Small and Medium Enterprises (MSMEs). The findings provide a useful direction for future research and theory development in SSCM, allowing scholars and businesses to implement true CE by addressing practical sustainability issues relevant to their operations and supply chains. This bibliometric analysis is the first study providing a holistic overview of SSCM research trends in developed countries (DCs), DEs, and MSMEs, and arguing for inter-disciplinary CE discourses and inter-organizational collaboration in SC to update and implement CE. This study makes important contributions to SSCM research and practice by providing multiple snapshots of the increasing growth trajectory of the idea of sustainability in SC and how its different aspects have evolved over the period.
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1. Introduction

Industrialization, increasing consumerism, technological advancements, and globalization have reshaped the economies of various countries (Hahn et al., 2015; Malik, 2018), leading to negative consequences of business activities on the environment, society, and global economy. In recent times, however, there has been increasing agitations from stakeholders, including policymakers, practitioners, scholars, and activists, for businesses to be sustainable in their operations (Seuring and Müller, 2008; Alshura and Awawdeh, 2016). Despite the increasing awareness of the consequences of business activities, leading to stakeholders' interest in sustainable supply chain (SSC) (Seuring and Müller, 2008; Carter and Easton, 2011), the approach in the literature is fragmented (Forslund et al., 2021), leading to misconceptions about SSC (Ahi and Searcy, 2013). Such approach undermines the contribution and role of supply chains (SCs) in implementing and achieving a true and impact-oriented circular economy (CE) throughout the organization system elements if scholars' (Seuring and Müller, 2008; Carter and Easton, 2011; such as Ahi and Searcy, 2013) perceptions of SSCM are valid. For instance, SSC and Green Supply Chain (GSC) are used interchangeably, and their constituents are vaguely defined in the literature, although it may be argued that the two approaches overlap. While SSC is broader, encompassing social, environmental, economic, ethical, and governance issues across a supply chain (SC), GSC is a sub-set of SSC, addressing only the environmental aspect of SCs. To highlight the confusion regarding sustainability in supply chain management (SCM), 22 definitions of green supply chain management (GSCM) and 12 definitions of sustainable supply chain management (SSCM) were reported in the literature (Ahi and Searcy, 2013). Although authors use SSCM and GSCM interchangeably leading to discursive confusion, this bibliometric analysis focuses on SSCM. The lack of clarity about SSC, coupled with the misalignment of SSC to SCM, suggests that the current knowledge is insufficient in designing effective and resilient SSC (Pagell and Shevchenko, 2014). Nonetheless, Pagell and Shevchenko (2014) argued that SSCM should be considered part of the mainstream SC rather than a separate individual stream for practitioners and researchers to design effective and impactful SSC. As a result, we define SSCM in this study as the coordination of the business system elements, including internal and external operations of businesses that are directly and indirectly involved in producing goods and delivering services, such that the business operations have little or no negative effects on stakeholders across the SC.

Consistent with our definition, businesses need to develop efficiencies within their operations and processes throughout their SCs to achieve effectiveness in their SC and improve sustainability performance (Amini and Bienstock, 2014). For businesses to incorporate sustainability into their operations, new operations processes and innovations are required, contingent on capabilities and SC collaborations. Businesses should align the internal and external aspects of their operations with the sustainability expectations of suppliers and customers to enhance sustainability across the entire SC (Seuring and Müller, 2008; Zhu et al., 2012). This alignment provides the basis for a true CE and could be enhanced when all players in the SC prioritize sustainability, eradicating the possibility of goal conflicts between SC players (Forslund et al., 2021). On the one hand, businesses should address sustainability issues associated with their operations and those of their partners across the entire SC, suggesting the need to identify sustainability as one of the key performance objectives of operations and suppliers' selection criteria (Alshura and Awawdeh, 2016; Mendoza-Fong et al., 2017). This reinvention of operations processes can enhance the ability of businesses to develop an impactful CE through their SC beyond the idea of waste management and recycling.

On the other hand, the corporate sustainability agenda should consider the complexity of business operations' political and governance, economic, social, and technological settings for businesses to deliver value to stakeholders across their SC. Businesses are impacted differently based on the industry type, location, size, and customers (Johnson et al., 2014), indicating that they should contextualize the SC sustainability and CE agenda to their business environment to address sustainability issues associated with their operations and SC. Businesses, depending on size and location, face different challenges and issues when integrating sustainability into their operations (Johnson et al., 2014; Hong et al., 2018; Wang et al., 2018) partly due to misconceptions about sustainability and its metrics.

In contrast to small businesses, large companies have the capabilities and resources to introduce innovations in their operations and across the entire SC, influencing their vendors and partners (Wang et al., 2018). Although small and medium-sized enterprises (SMEs) have financial and resource constraints, they have the advantage of faster decision-making due to a shorter organizational hierarchy (Hassini et al., 2012; Wang et al., 2018). Compared to large corporations, governance structure, shorter chain of command and faster decision-making can facilitate new thinking and innovations within small- and medium-sized businesses. While business size influences sustainability, location, with disparate contextual attributes, such as the legal framework, national and organizational culture, and people's sustainability orientation, affect how businesses adopt and implement sustainability. For example, businesses in developing economies (DEs) encounter more impediments than their counterparts in developed countries (DCs) when adopting sustainability practices in their operations and SC (Silvestre, 2015). These challenges are more pronounced for micro and small businesses in Africa and Asia, reducing their ability to uptake and implement CE. Contextual factors such as weak policies, turbulent political environments, institutional voids, and higher cultural tolerance of corruption erode confidence and trust among SC partners, preventing SCs in DEs from advancing toward CE. SSCM principles and models adopted by businesses in DCs may not be effective for businesses, especially SMEs, in DEs (Hong et al., 2018), undermining their transition from a linear model of production toward a closed-loop model.

Despite these considerations, research on sustainability focuses chiefly on large corporations, with only a handful of studies on Micro, Small, and Mid-sized Enterprises (MSMEs) (Cantele and Zardini, 2018; Kot, 2018). Extant research has not sufficiently addressed SSCM in DEs compared to their counterparts in DCs (Hong et al., 2018). For businesses in DEs to achieve circularity by reducing the tension between productivity and sustainability, there is a need for them to contextualize sustainability principles to their operations rather than applying the westernized epistemological and ontological perspectives of sustainability. This argument resonates with Hofstetter et al.'s (2022) observation that sustainability practices of suppliers in Africa have meager contributions to global value chains (GVC) that could be associated with the incongruence between the adopted SC (procurement) policies and the African context. This suggests a need for more research on the corporate implementation of SSCM in DEs, particularly those of MSMEs, due to their unique attributes and challenges compared to businesses in DCs when integrating sustainability into their SCs (Silvestre, 2015).

As a result, we sought to ascertain the scope and knowledge base of scholarly efforts on SSCM and how its many different aspects have evolved through research and practice to better understand the disparity in SSCM theory regarding differing economies and organizations. This understanding provides a basis to establish the scale and scope of research efforts on MSMEs in DEs and how they compare with DCs. The outcome will assist scholars and MSMEs in DEs address practical sustainability issues relevant to their business operations and SCs, bridging the gap between CE theory and practice and allowing organizations to implement and achieve a true CE. This bibliometric analysis of SSCM publications was designed to profile the genealogy of research on SSCM by analyzing parameters such as journals, year, countries, languages, authors, research methods, keywords, main research themes, and emerging topics. This review quantifies the SSCM research effort through bibliometric analysis of SSCM research, establishing dynamic changes over time. Its overarching purpose is to contribute to how sustainability in SCs is conceptualized and operationalized, providing a roadmap to further the advancement of SSCM as a unique discipline and practice within SCM, allowing organizations to develop and implement a true CE.

This bibliometric review addresses the following research questions to achieve the stated purpose:

1. What is the growth trajectory of SSCM publications in MSMEs?

2. What are the most influential journals and authors researching the field?

3. What are the main keywords and areas of research that have emerged in SSCM literature since its inception?

4. What is the geographical distribution, language and economic context of SSCM publications?

By answering these research questions, this review builds a conceptual bridge between the past, present, and future research agenda on SSCM and MSMEs, providing a roadmap for sustainability discourses to inform successful uptake of CE. We now outline our approach to the review and present our findings. We then discuss opportunities for sustainability and SC investigators to extend their research efforts and theorize SSCM within under-researched domains, such as MSMEs in DEs.



2. Materials and methods

For this bibliometric review, we followed the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines (Page et al., 2021) to analyze and synthesize the bibliographic information of published peer-reviewed studies on SSCM. The approach was preferred for this review due its transparency and the step-by-step procedure to identify, select, appraise, and synthesize relevant studies required to establish the state and direction of knowledge in SSCM. Consistent with Tranfield et al. (2003) guidelines, the review adopted a structured, transparent, reproducible approach to select and assess empirical evidence from relevant and reliable sources. This bibliometric review includes only scholarly peer-reviewed articles, excluding books, book chapters, conference proceedings, reviews and gray literature. The following section further explains the search criteria adopted in this study.


2.1. Search criteria and information sources

Search criteria were pre-determined and applied to ensure that relevant scholarly articles on SSCM were analyzed in this bibliometric analysis. These key inclusion and exclusion criteria were adopted:

1. Articles must be peer-reviewed before publication. Peer-reviewed articles were considered because such articles have been scrutinized and validated as original and significant by experts in the field (Kelly et al., 2014).

2. Systematic literature reviews, bibliometric literature reviews, and meta-analyses were excluded from this bibliometric literature review. These studies were excluded considering that the methods are generally applied to review relevant literature to address specific issues rather than empirically testing hypotheses or answering research questions.

3. The search was carried out without a specific timeframe. Due to the advances in technology innovation influencing how information is archived and retrieved over the years, we did not apply a specific timeframe. The timeframe was left open-ended to determine the growth trajectory from when the first publication appeared.

4. The search was carried out with no language limitations. Although most journals adopt English, the language was left open-ended in this bibliometric review to determine whether there are other languages that authors on SSCM have adopted.

We applied these pre-determined search criteria to three different repositories: Web of Science, Scopus, and ProQuest. The three repositories were preferred for this bibliometric review because they are considered multidisciplinary, providing a wider coverage for peer-reviewed articles and journals suitable for bibliometric and systematic literature review (Vatananan-Thesenvitz et al., 2019; Zhang et al., 2020). Using three databases instead of one allowed us to achieve a more comprehensive search capacity and identification of relevant sources (Zhang et al., 2020).



2.2. Search steps

The search was carried out using PRISMA's three-step process on 31 May 2022 and another search on the 25 January 2023 using the same process. The intention of the second search was to update the database and ensure that recent published articles were included in the analysis. The primary sets of keywords used for this review were “Sustainable Supply Chain”, “Sustainable Supply Chain Management”, “Sustainability in Supply Chain”, and “Supply Chain Sustainability”. The operator ‘OR' was used in all the databases to ensure that at least one search syntax was returned when all the phrases were searched (Clarivate Analytics, 2020; Cubias, 2021; Elsevier, 2021). To include all articles covering SSCM, we applied PRISMA's three-step (Figure 1) document search framework (Page et al., 2021).
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FIGURE 1
 PRISMA flow diagram for bibliometric literature review process (Adapted from Page et al., 2021).


In step 1, we searched the same sets of keywords in the three repositories without refinement or limitations. The keywords were searched in the available publications' Title, Abstract, and Author Keywords. For SCOPUS, we performed the search using the “TITLE-ABS-KEY” search field. For ProQuest, “Anywhere except full text (NOFT)” was selected, and for Web of Science, the “Topic” option was used. We then applied the inclusion and exclusion criteria to retrieve only peer-reviewed articles from across the three databases. The articles from this phase excluded non-peer-reviewed articles such as features, reports, commentary?, editorial?, general information?, conference proceedings?, and correction/retraction.

In step 2, we searched the keywords as exact phrases rather than unrelated words in the retrieved peer-reviewed journal articles from Step 1. The approach allowed us to refine the search string by applying a Boolean operator and quotation marks (“ “).

In step 3, we combined the three databases to identify and remove duplicates. Due to the three databases employed in this study to retrieve peer-reviewed articles, we uploaded the articles that met the inclusion criteria into Mendeley, a reference management software by Elsevier (Mendeley, 2022). By uploading peer-reviewed articles from the three databases into Mendeley Library, we were able to search duplicates and organize articles based on their relevance. We applied its duplicate management function to identify and remove duplicates from the combined database. After removing the duplicates, we searched and removed literature reviews, including bibliometric review, systematic literature review, and meta-analysis. We then manually checked for any ineligible papers and remaining duplicates not identifiable due to minor discrepancies during indexing.

The initial search (step 1) yielded a total of 90,270 studies (Figure 1) from the three databases: Scopus, ProQuest, and Web of Science. After applying the inclusion and exclusion criteria, 36,775 peer-reviewed articles were potentially eligible for review. The step 2 resulted in a total of 5,597 after applying the Boolean operator and quotation marks, representing only 6% of the 90,270 articles that were initially obtained from step 1. The duplicate search in step 3 resulted in 3,166 peer-reviewed articles after removing 2,431 duplicates from the combined record. Further screening revealed that 81 articles were not eligible for this current bibliometric literature review. After removing the duplicates and ineligible reviews from the combined record, a total of 3,085 peer-reviewed articles were finally considered eligible for this bibliometric analysis.

The final eligible articles for this review were then downloaded as an RIS file for use in VOSviewer, and as an XML file into MS Excel for further analysis. VOSviewer is a free software program used to generate and visualize bibliometric networks (Van Eck and Waltman, 2010; VOSviewer, 2023). VOSviewer is one of the most used bibliometric software in Scientometrics and other disciplines including management, environmental science, and medicine (Orduña-Malea and Costas, 2021). VOSviewer was selected as a bibliometric tool due to its ease of use and simplicity for constructing network maps of co-occurring keywords and co-authorship from titles, keywords, and abstracts (VOSviewer, 2023).

For analyzing the interrelations between keywords of this dataset, we performed a co-occurrence of keywords using the VoSViewer tool. Similarly, we applied VOSviewer to analyze the co-authorship network. VOSviewer settings were calibrated using “author” as the unit of analysis, with the counting method set for fractional counting and the minimum number of documents per author set at one for each publication to have the same overall weight and to reveal as much interconnectedness as possible. We later applied VoSViewer text mining capabilities in this bibliometric analysis to generate network visualization of co-authorship and keywords, allowing for a detailed exploration of the generated maps. We performed additional analysis to quantify the research effort in DCs and DEs or ECs by using the International Monetary Fund (IMF, 2021) system to categorize countries contributing to SSCM research.

We used MS Excel to enter, store, organize data, and observe patterns from the screened data obtained from the search using its Sort and Filter functions. The software allowed us to gather insights from the data by performing calculations and analysis through its Find, Autosums, V-Lookups and Pivot tables. We utilized the Pivot Table function in MS Excel to identify contributing author countries as well as to subtotal number of publications per country. For ease of reporting and visualization, MS Excel's reporting and visualization functions enabled us to present the results in tables and charts.




3. Results and discussion

The results presented here are sub-classified into different thematic areas relevant to the goals of this bibliometric analysis.


3.1. Growth trajectory of SSCM publications

The growth trajectory (Figure 2) of the published articles on SSCM shows that research on SSCM has been ongoing for the past 23 years. However, the research effort was considerably slower in the first decade (between 2000 and 2010), with about 3% of all research output available in the specified period. As shown in Figure 2, SSCM literature emerged in 2000, after which publications increased by an average of 30% per year. The publication trends provide an understanding of the importance of sustainability, especially in SCM, within the research community.
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FIGURE 2
 Annual growth trajectory of literature on sustainable supply chain management.


Our results further show that the word “sustainability” appeared alongside SC for the first time in 1989 from diverse sources such as features, reports, commentary?, editorial?, general information?, and conference proceedings. Despite being engrained in many cultures and its contributions to CE, sustainability and SC started appearing together by 1991 in peer-reviewed journals.

It was not until 2000 that the phrase “sustainable supply chain” first appeared in a peer-reviewed journal. From the year 2000 to date (27/01/2023), the analysis shows that a total of 3,058 peer-reviewed journal articles were published with exact phrases like “sustainable supply chain”, “sustainable supply chain management”, “sustainability in supply chain”, and “supply chain sustainability”. Although the field started gaining prominence in 2008, there has been an exponential increase in published peer-reviewed articles since 2014 (Figure 2).

In contrast to the first decade (i.e., 2000 – 2010), there was an explosion of research efforts in the second decade (2011 to 27 January 2023), representing over 97% of all research outputs in the latter period. This result shows that the published studies on SSCM have increased from an average of eight articles a year in the first decade to an average of 247 articles a year in the second decade, representing over 3000% growth. Further analysis shows that SSCM literature has gained the highest prominence within the last 9 years, possibly due to stakeholders' increasing awareness of the negative effects of human and business activities. In support of this view, 37 articles have already been published in the first month of 2023, representing about half of the total number of articles published in the first decade. With the current growth trajectory, our projection (see the exponential trend line in Figure 2) suggests that more than 800 peer-reviewed articles will be published in 2023. The projection is partially due to the renewed interest in sustainability and the concerted efforts to achieve a CE and reduce greenhouse gas emissions across SCs (i.e., scope 3 emissions). With the increasing interest in sustainability and CE, there is a need for scholars and practitioners to further explore how SC could drive CE by embedding sustainability into an organization's internal and external networks.

To make sense of these observations, we put the growth trajectory of SSCM literature in the perspective of key milestones within the history of sustainability (Figure 3). It is observed that while many significant United Nations-led and non-United Nations-led sustainability events occurred before the year 2000, this did not translate into any literature in SSCM in that period.
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FIGURE 3
 Trajectory of SSCM publications set against major events in the sustainability timeline.


However, the year 2000 provided a solid foundation for sustainability research and practice with the creation of the UN Global Compact and the UN Millennium Summit that resulted in the Millennium Development Goals (MDGs). It is worth noting that the first Global Reporting Initiative (GRI) guideline for sustainability reporting by businesses was also launched in 2000. Despite the launch of these very business-specific sustainability initiatives, only one article on SSCM was published in 2000, the pattern that continued similarly until about 2005. The situation could be attributed to misconceptions about sustainability, its conceptualization and how it should be operationalized in research and practice (Simpson and Radford, 2012). Although the analysis reveals a low research output in the first decade, an average of two papers a year in the first six years, the number of publications increased to six papers in 2006. This sudden jump in the number of publications in 2006 may have been influenced by the Kyoto Protocol becoming legally binding in 2005. It may have also been influenced to a lesser extent by publication lag due to journals' peer-review process. A similar trend is observed between 2007 and 2008, where publications nearly doubled after the UN Global Compact Leaders' Summit and the European Commission's Beyond GDP Conference in 2007.

Situating this pattern against the sustainability timeline in Figure 3, we argue that the explosion of literature in the second decade is influenced by events that relate to corporate involvement in achieving sustainability and CE. These include the creation of the Sustainability Accounting Standards Board in 2011, the release of the International Integrated Reporting in 2013, and the adoption of the 2030 Agenda for Sustainable Development [along with 17 Sustainable Development Goals (SDGs)] in 2015. Another important event was the signing of the Paris Agreement by 196 countries in 2015 to reduce global carbon emissions to net-zero by 2050. More recent events, COP25 in 2019 and COP26 in 2021, have contributed to the increasing growth trajectory of peer-reviewed articles on SSCM, supporting our projections for 2023. This observation indicates a potential correlation between scholars' interests in SSCM and increasing awareness on sustainability issues through legally binding agreements and high-profile international events. It could also mean that businesses are propagating disinformation about the real impacts of their activities and SCs to attract customers due to the increasing agitation from stakeholders whenever there is an important sustainability-related event that spurs research efforts and related publications on sustainability. While there is increasing awareness of sustainability (Forslund et al., 2021), there is a need to understand how stakeholders including customers perceive sustainability for businesses to address real issues, that are important to customers, in their operations and across the SC.



3.2. Journal analysis

The analysis shows that 776 journals published 3,085 SSCM articles over the 23 years. The breakdown (Table 1) shows that 481 journals (62%) published only one article each, 286 journals (37%) published between two and 50 articles, while only nine journals (1%) published more than 50 articles over the 23 years.


TABLE 1 Breakdown of journals.

[image: Table 1]

Although 776 journals have published at least one article, further analysis (Table 2) shows that SSCM literature is dominated primarily by two main journals, the Journal of Cleaner Production (JCP) and Sustainability (Switzerland). These two journals account for more than 20% of the published SSCM peer-reviewed articles, suggesting the need for journals across different disciplines to show more research interest in SSCM and be receptive to SSCM articles. The receptiveness could foster inter-disciplinary research on how businesses could uptake and implement sustainability in their operations and across the supply chain.


TABLE 2 Academic disciplines in top 25 journals.

[image: Table 2]

Despite the dominance of the two journals, we observed that SSCM attracts increasing interest from diverse academic disciplines. Table 2 shows that these disciplines include Business, Management and Accounting; Computer Science; Decision Sciences; Economics, Econometrics and Finance; Environmental Science; Energy, Engineering (including Manufacturing); Mathematics; and Social Sciences. The disparate disciplines contribute to the fragmentation of sustainability and SSCM, introducing a variety of perspectives and paradigms on how SC is designed and managed for sustainability. Those views show the relevance and importance of SC to all businesses irrespective of their operations, size, and location; however, the challenges facing businesses are different, suggesting that a one-size-fits-all approach to SSC is problematic and may not present desirable outcomes in all cases. They further indicate the need for a multifaceted, interdisciplinary policy and practice underpinned by multidisciplinary research, addressing the gap between theory and practice, particularly to reduce tensions between economic productivity and sustainability.



3.3. Authorship and co-authorship

Additional analysis was performed on authorship and co-authorship, using VOSviewer 1.6.19 (VOSviewer, 2023) to identify and understand the contributions of authors to the field in terms of the number of publications and collaboration. The analysis resulted in three outcomes and allowed us to map authors (Figure 4), with the most contribution, to SSCM research and link strength to other authors. The first outcome was an author count where the total number of authors contributing to all the identified SSCM papers. The second outcome was author ranking where VOSviewer ranked the authors based on the number of documents per author, and the co-authorship link strength to other authors. The third outcome was a co-authorship network visualization map, showing the relationships among the top authors of SSCM literature based on document weights, scored at average publications per year.
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FIGURE 4
 Co-authorship network map.


This bibliometric analysis shows that the identified 3,085 articles were published by 7,454 authors, making important contributions to the field. We further generated a co-authorship network map (Figure 4) by retaining the previous settings in VOSviewer (i.e., author as the unit of analysis) and maintaining the minimum number of documents per author to 1. Using this approach, we identified 549 leading and emerging authors in the field of SSCM with the highest level of connectedness.

The co-authorship visualization (Figure 4) illustrates the relationships among the top authors of SSCM literature based on document weights scored at average publications per year. Results showed that Joseph Sarkis, Stefan Seuring, Kannan Govindan, Angappa Gunasekaran, Reza Farzipoor Saen, Ming-Lang Tseng, and Angappa Gunasekaran are the most prominent authors based on the number of articles published. These six authors also represent authors with the most co-authorship and demonstrate strong connections with other authors.

Many early scholars, such as Mark Pagell, Zhaohui Wu, Robert Klassen, Peter Byrne and Vaidyanatha Jayaraman, laid a strong foundation for developing the field. However, scholars such as Stefan Seuring, Stefan Gold, Joseph Sarkis, Angappa Gunasekaran, Kannan Govindan, and Dubey Rameshwar became prominent between 2014 and 2018. From 2019 to date, the field of SSCM has experienced the contribution of emerging scholars, such as Biswajit Sarkar, Ming Lim, Simonov Kusi-Sarpong, Rakesh Raut and Minelle Silva. Our findings suggest that the volume of publications and the number of researchers working in this field are growing, especially in recent years (i.e., 2019–2022), consistent with the increasing interests in corporate sustainability. With the increasing interests in sustainability and the disparity in the way sustainability is conceptualized (Simpson and Radford, 2012; Forslund et al., 2021), collaborative research efforts between scholars across different countries and socio-economic jurisdictions may stimulate the emergence of more cohesive discourses of sustainability to render the concept more accessible to practitioners.



3.4. Language analysis

Over the years, systematic literature review, bibliometric literature review, and meta-analysis approaches and studies have been strongly biased toward the English Language, with authors searching and synthesizing studies published only in English. With studies in other languages often neglected, possibly due to language barrier, we performed language analysis to recognize the various languages that authors on SSCM have adopted. According to our findings (Figure 5), articles on SSCM have been published in eight different languages, although English remains the dominant language, accounting for about 98% of all the identified papers.
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FIGURE 5
 Adopted languages for SSCM studies.


Other languages, such as Chinese, German, French, Polish, Portuguese, Spanish, and Turkish, represent only about 2% of the published articles. This overrepresentation of English in SSCM research might be due to the adoption of the English language by the high-profile journals involved in SSCM publications. With authors from non-English speaking countries forcing themselves to publish their studies in English, their efficiency might be reduced, undermining the quality of their studies, including the findings' reliability and validity. To establish mechanisms for countries to create enabling environments that support corporate sustainability (Hofstetter et al., 2022), authors should have the opportunity to publish articles in the native language, allowing them to address fundamental sustainability issues affecting their jurisdiction. The other languages provide some indication of the geographical spread of the field and suggest the need to address potential Anglo-American bias that may not align with social, economic and environmental differences, particularly in DEs. However, it is a limitation of our bibliometric analysis that we did not search to confirm whether there are articles published in more than one language. The search could establish whether authors publish in English and their native language together in a single paper (or on a title).



3.5. Keyword analysis

Considering the interdisciplinary nature of research on SSCM, we further analyzed keywords to identify commonly used words in the field and their association. The objective was to identify the most prolific emerging keywords when searching and retrieving relevant articles. To achieve this purpose, we uploaded the same RIS file used in the authorship analysis into VOSviewer and performed keywords occurrence analysis in VOSviewer (2023). Using this program, “keywords” was set as the unit of analysis and the minimum number of occurrences of a keyword related to SSCM to 10. The minimum number of 10 was adopted based on many journals' requirements to include keywords in published articles. This action produced two outcomes. The first keyword analysis outcome was a total keyword count of the total number of keywords found in all the identified papers. The second outcome was a network visualization map, indicating the relationships among the most frequently used SSCM keywords based on document weights and an overlay map with its color coding illustrates how various keywords have been introduced into SSCM research over time.

In total, 7,265 different keywords were found from the 3,085 articles; however, 178 keywords were highlighted as having been mentioned at least 10 times and having some connections with other keywords (Figure 6).
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FIGURE 6
 Network visualization of keywords in Vosviewer.


From the network visualization of the top keywords and their interconnection with other keywords (Figure 6), the top keywords with more than 200 occurrences are sustainable supply chain management, sustainability, supply chain management, supply chain, and sustainable development. These five keywords, which appeared nearly 40% more than all the others combined, are the foundation and fundamental keywords in SSCM literature, providing a conceptual understanding of key terms in SSCM. Authors frequently use other keywords, including circular economy, corporate social responsibility, decision making, performance management, green supply chain management, and environmental management, accounting for between 90 and 200 occurrences.

To appreciate the contributions of SSCM, particularly with the progression in the use of keywords since 2011, when the field started gaining traction, the yearly overlay visualization of the keywords (Figure 7) shows exponential growth in the number of different keywords. It is worth noting that certain keywords, such as Circular Economy, Social Sustainability, Sustainable Supplier Selection, Industry 4.0, Supply Chain Performance, Blockchain, Digital Transformation, Internet of Things, Artificial Intelligence, Big Data, and Robust Optimization are more prevalent between 2018 and 2022, reflecting the state and the direction of research on SSCM. As expected, Covid-19 emerged as a new keyword, appearing 59 times, and linked to other keywords such as Resilience, Logistics, Decision Making, Circular Economy, Supply Chain Resilience, and Performance Management. This observation suggests that future research efforts may benefit from focusing on how businesses could build a resilient and efficient SC through SSCM.
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FIGURE 7
 Overlay visualization of top keywords.


We further analyzed keywords based on MSMEs/SMEs and DEs or emerging economies (ECs) to understand the state and direction of research efforts on Micro, Small, and Medium-sized Enterprises (MSMEs/SMEs) and the disparity between DCs and DEs. This analysis is extremely important as it provides scholars an understanding of how research interests on sustainability in SC across nations could shape CE discourses and whether a universal approach on how to implement CE could be proposed considering that CE is now a prominent emerging word in SSCM research. The results show that China (25 times), India (24 times), and Indonesia (11 times) appeared as keywords within the 3,085 papers. ECs (47 times) and DEs (28 times) appeared as separate keywords among the top 178. Although SMEs (38 times) emerged strongly in 2018, the occurrence and link strength are weak compared to the five keywords that we considered the foundation and fundamental keywords in SSCM.



3.6. Geographical analysis

We utilized MS Excel functionalities, such as Pivot Table, to perform a geographical analysis based on author locations and the total number of publications per country. Using fractional counting, only the first author's location was used as a unit of analysis to ensure consistency across all the identified records. We observed from the analysis that the geographical coverage of research on SSCM is unbalanced and the authors' location does not necessarily translate to the research context. For instance, we observed that some authors are based in North America or Europe, but their research focused on SSCM in Asian countries. This practice could bias research findings and influence how sustainability, especially for CE, is conceived and designed, which could be difficult for businesses to implement due to the lack of consideration for local culture and other contextual attributes when proposing CE. However, we used the location of the main author as the unit of analysis where more than one author exists for a publication. The results (Figure 8) show that 90 countries have contributed to research on SSCM. The breakdown reveals that 32 countries from Asia contributed 47% of all SSCM research, 33 European countries contributed 34%, nine American countries accounted for 14%, two Oceanian countries contributed 2%, and 10 African countries accounted for 2% of the entire research outputs, and two Caribbean countries contributed <1%.


[image: Figure 8]
FIGURE 8
 Contribution to sustainable supply chain management literature per continent.


Our analysis shows that countries in America, Asia, and Europe dominated the publications on SSCM, with very little contribution from Oceania, the Caribbean, and Africa. The lack of research on SSCM from Africa echoes Yenkey and Hill (2022) observation that sustainable development in African countries lag other countries. Although 90 countries have contributed to the literature on SSCM, our analysis shows that 50% of all the publications were from only six countries, namely China, India, the United States, Iran, the United Kingdom, and Germany (Table 3). Interestingly, only 20 countries contributed 80% of all SSCM publications, with 70 countries accounting for the remaining 20%.


TABLE 3 Number of publications per country.
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The dearth of publications from Africa and Oceania highlights the effects of institutional challenges and suggests the need for scholars in African and Oceanian countries to be proactive in addressing micro-level sustainability issues. Without engaging scholars and practitioners from African countries in sustainability and CE discourses, the whole idea of CE could be meaningless and unsuccessful due to the complexity and interconnectedness of global SC. Considering the contribution of DEs, especially African countries, to the global trade and economy, more research on SSCM in Africa is required especially in Management literature, allowing local firms to engage with their suppliers in addressing sustainability issues in their SC, beyond the idea of corporate social responsibility (CSR) and waste recycling. While the expansion of global trade could facilitate pollution offshoring and depletion of natural resources (Yenkey and Hill, 2022), more research on SC allows firms to understand how mechanisms, such as SC visibility and traceability, could be achieved to identify sustainability issues and unethical practices within their SC for true CE.

Further analysis revealed that while 32 different countries from Asia contributed to SSCM publications, 63% of publications from this region came from only three countries, namely China (362 publications), India (302 publications), and Iran (248 publications). Similarly for Europe, 33 countries are involved in SSCM research, and mostly driven by the United Kingdom (227 publications), Germany (139 publications), Italy (113 publications), and France (94 publications), and Spain (63 publications) with a combined contribution of about 60% of the region's performance. In North America, contribution to SSCM research is driven by the United States (234 publications) and Canada (77 publications). While 10 African countries have published SSCM research, South Africa (24 publications), Egypt (15 publications), and Morocco (15 publications) are the most contributors in the region. Brazil and Colombia are the key contributors to SSCM research from South America, with a joint contribution of about 90% for the region. Finally, all the contributions from the fourteen countries of the Oceania region are from Australia (54 publications) and New Zealand (11 publications).



3.7. Economic context

To quantify the amount of research effort in DCs and DEs or ECs, we employed the International Monetary Fund (IMF, 2021) system to categorize the 83 countries contributing to SSCM research. These categories are advanced economies, emerging market and middle-income economies, and low-income developing economies. These classifications are informed by factors such as per capita income level, export diversification, and degree of integration into the global financial system (IMF, 2021). According to the results (Table 4), advanced economies, and emerging market and middle-income economies contributed 99% of all publications. In contrast, countries from low-income developing economies contributed only 1% of the publications; there is a need for scholars in these economies to enhance their research efforts and contribute to the ongoing global discussion on sustainability and CE.


TABLE 4 SSCM Publication output based on IMF classification of countries.
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Further analysis was performed to understand the yearly contribution of each classification of countries to the field. According to the results (Figure 9), there was little research output from the low-income developing countries and the emerging market and middle economies in the first decade, contrary to the consistent effort from authors in advanced economies.


[image: Figure 9]
FIGURE 9
 Yearly contribution to SSCM per IMF country classification.


We found no publication on SSCM from authors in low-income developing economies before 2015. Our analysis (Figure 9) shows that their contribution to the field since 2015 has been comparatively minimal (1% of the total publication output) consistent with section 3.6. However, authors in the emerging markets and middle-income economies have been increasingly showing interest in the last 5 years. While the advanced economies have always had higher research outputs than the emerging markets and middle-income economies, this trend has changed significantly since 2017. From the analysis, we observed that authors from emerging markets and middle-income economies published an average of 30% more papers than authors in advanced economies since 2017. The change of pattern in the research outputs from emerging markets and middle-income countries was driven largely by authors from Brazil, China, India, and Iran.



3.8. Research focus

We performed additional analysis to identify and quantify studies that included DEs, ECs and/or MSMEs as part (or focus) of their investigation. This analysis is necessary considering the lack of clarity about articles that address SSC issues in DEs despite the SSCM research attracting interest from different authors across many disciplines in developed and emerging economies. We applied the “search and find” function in MS Excel to scan titles and abstracts of all the articles under review to identify articles focused on DEs. The following predefined syntax was applied: developingcountr*, developingeconom*, emergingcountr*, and emergingEconom*. Further analysis was conducted using country names not classified as Advanced or Developed Economies based on the IMF classification to ensure that all the relevant articles were identified. Articles were coded ‘Yes' if they focused on developing/emerging economies and ‘No' if they were outside developing/emerging economies or not specified. According to the findings (Table 5), 875 studies (28%) from the 3,085 eligible articles mentioned DEs or ECs in their title and/or abstract.


TABLE 5 Publications mentioning developing/emerging countries.
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Furthermore, we scanned through each article's title and abstract using Micro Small and Medium Enterprises, Small Business, Small Scale Micro Business, Medium Business, SMEs, and MSMEs to identify articles that addressed MSMEs. Articles were coded ‘Yes' if MSMEs were specified and ‘No' if they were outside MSMEs or not specified. The results (Table 6) show that only 5% of the reviewed studies mentioned MSMEs, and 95% did not.


TABLE 6 Publications on MSMEs.
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A cross-tabulation analysis was conducted to identify the relationship between the studies' focus, MSMEs and developing/emerging economies. The intention was to understand whether studies that investigated MSMEs also considered developing/emerging economies in their investigation. According to the results (Table 7), 66 papers mentioned MSMEs but not DEs or ECs, whereas 800 papers mentioned DEs or ECs but not MSMEs. The results further show that 2,144 papers, representing 70% of the reviewed articles, neither mentioned MSMEs nor developing/emerging countries. However, only 74 papers, representing about 2.4% of all the reviewed articles, mentioned both developing/emerging countries and MSMEs in the same article.


TABLE 7 Frequency of SSCM studies by MSMEs and developing/emerging economies.
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While only 74 published articles mentioned both MSMEs and DEs or ECs in the same article, further analysis (Figure 10) showed that the first articles in this category were published 10 years after SSCM publications emerged. Despite the 87 published articles on SSCM between 2000 and 2010, none mentioned DEs or ECs and MSMEs in the same article. Furthermore, findings highlighted that publications mentioning MSMEs and DEs or ECs in the same article are about an average of seven papers a year after the first publication in 2011. We observed that no article mentioning MSMEs and DEs was published in 2012 and 2013. While there was an exponential increase in published SSCM articles in 2017, only one article mentioning both MSMEs and DEs or ECs was published in that year. This lack of publication could be due to the peer-review process rather than the lack of research efforts. It highlights the disparity of reported research between DCs and DEs, suggesting that SSCM is a concept far more prevalent in DCs than DEs. This bias in research activity should be factored into theories of SSCM and related corporate practices including policy development, particularly international policies. This understanding is important for SSCM research and practice in DEs, assisting scholars and practitioners to focus their attention on critical sustainability issues affecting MSMEs in DEs.


[image: Figure 10]
FIGURE 10
 Annual Growth Trajectory of Literature on SSCM, mentioning both MSMEs and developing countries in the same article.





4. Discussion and conclusion

This study ascertains the scope and pattern of research efforts on SSCM and how its many different aspects have evolved. Our aim was to quantify the SSCM research by conducting a bibliometric analysis of peer-reviewed empirical articles within academic journals to map the emergence of this field of research. To achieve this aim, we explored three different databases that are mostly used for bibliometric and systematic literature reviews (Vatananan-Thesenvitz et al., 2019; Zhang et al., 2020), for completeness and applied bibliometric analysis methods to establish patterns of SSCM research and evolution of themes to highlight the direction of future research on SSCM and on MSMEs. The goal was to understand how scholars and practitioners across different businesses and economies could contribute to discourses on sustainability in SC that could provide pathways for businesses to develop a true and impactful CE.



5. Key findings

The results indicate the increasing number of published SSCM studies by an average of 30% per year since it first emerged in 2000. While 776 journals are associated with SSCM research, the Journal of Cleaner Production and Sustainability (Switzerland) are the most influential and consistent journals, producing nearly 20% of all SSCM publications to date. The dominance of these journals suggests the need for management journals to support scholars, especially in DEs, in addressing practical sustainability and unethical issues of business operations in their jurisdiction to encourage a true CE beyond waste management and recycling. This support could be in terms of special issue (SI) focusing on DEs and funding for research works, allowing them to contextualize CE design and implementation, through SSCM, to their jurisdictions.

Our results show that 7,454 scholars have published peer-reviewed articles on SSCM; however, only a handful of authors are prominent in the field. With the exponential growth in publications and increasing interest in sustainability, the SSCM field is now attracting many new authors. This observation is a good development in theorizing SSCM for its practical applications in addressing the consequences of business operations across their entire value chains for businesses and nations to address real sustainability issues and achieve CE through SSCM.

While there are re-occurring keywords, such as Sustainability, Sustainable Supply Chain, Sustainable Supply Chain Management (SSCM), Supply Chain Management (SCM), Supply Chain(s), and Sustainable Development, we observed that certain keywords are more prevalent since 2018. These keywords include circular economy, social sustainability, sustainable supplier selection, industry 4.0, supply chain performance, blockchain, and robust optimization. Accurate use of these keywords for article indexing will assist scholars when searching for relevant studies on SSCM or tagging their studies with the trend/pattern of sustainability research in SCM. It allows the use of common terminologies for research and practice, making it easier for businesses, especially in DEs to translate research findings in addressing sustainability issues facing their operations.

Our results show that the field is not attracting the same attention in DEs/ECs as in DCs despite the volume research on SSCM, which is consistent with Hofstetter et al. (2022) observation. The analysis further shows that authors are mostly interested in large organizations compared to MSMEs, demonstrating a lack of research on MSMEs in DEs/ECs which could affect how businesses could perceive their transition from a linear model of production toward a circular model. The dearth of research on SSCM in MSMEs, particularly in DEs might be responsible for a lack of capability for MSMEs in DEs to design/apply a formal SCM strategy and the mindset that CE is only relevant to large corporations. The practical implication is that the westernized conceptualizations of sustainability in SC is transported to DEs/ECs which might not align with the contextual situations of those countries, undermining their efforts in implementing CE. We advocate for more research on SSCM in MSMEs, particularly in DEs, for MSMEs to develop appropriate capabilities in designing/applying a formal SCM strategy that could allow them to embed sustainability into their SCs. Such capabilities could result in concerted efforts between businesses or government bodies around the world to improve sustainability (Hofstetter et al., 2022).

This bibliometric review demonstrates an explosion in the number of published peer-reviewed papers on SSCM with the increasing numbers of journals, authors, keywords and contributing countries. This study indicates the relevance and contribution of SSCM to current contemporary debates about the consequences of business activities, providing more insights into addressing issues facing the operations and SCs of businesses.



6. Limitations and future work

For this bibliometric analysis, we searched Scopus, ProQuest, and Web of Science databases and identified 3,085 eligible articles based on the pre-determined search criteria. While these databases are recommended for bibliometric and systematic literature reviews by scholars (Vatananan-Thesenvitz et al., 2019; Zhang et al., 2020), we considered their adoption in this bibliometric analysis as a limitation of our study due to our observation of a long lag time between when articles are published and when they are indexed in these databases. Future analysis may consider additional databases including those that index business/technical reports and search organizational repositories for gray articles.

Despite stakeholders' heightened interest, including scholars, this has not resulted in equal attention given to SSCM efforts in and research on MSMEs, particularly in developing/emerging countries. For the SCM field to contribute significantly to the ongoing sustainability and CE discourses, we argue that scholars and practitioners, especially in developing/emerging economies, should focus on practical issues facing businesses in their jurisdictions. Focusing on practical businesses sustainability issues could facilitate inter-disciplinary and multinational collaborations, allowing for comparator studies within and between DEs and DCs to understand whether SSCM principles and models adopted by businesses in DCs are equally effective for businesses in DEs. Without this understanding and collaboration, it will be difficult to effectively mitigate climate change and sustainability issues at global level, undermining the efforts of stakeholders, especially the United Nations, in achieving the global emission reduction targets.
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