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Green supply chain management (GSCM) has emerged as a crucial strategy for organizations to
address environmental sustainability concerns. This study aims to examine the knowledge domain
of GSCM practices by conducting a bibliometric analysis of Scopus data from 2010 to 2023. Using
the VOS viewer software, the researchers examined the publication trends, influential authors,
institutions, journals, and keywords in the GSCM research landscape. The methodology involves
systematically searching and retrieving relevant publications from the Scopus database, then data
cleaning and preprocessing. The resulting dataset comprises 530 articles, which are then analyzed
using the VOS viewer to create a network visualization map. Various bibliometric indicators, such
as co-authorship, co-citation, and keyword co-occurrence, are used to uncover patterns and
relationships among the articles. The bibliometric analysis revealed a growing interest in GSCM,
with a significant increase in publications over the 14 years. The study identified the most

Environmental management influential authors, institutions, and journals in the field, highlighting the prominent contributors to

GSCM research. Also, looking at how often keywords were used together revealed the main theme
groups in the GSCM field, such as sustainable supply chain management, sustainable operations,
sustainable governance, and sustainable organizational performance. The findings of this study
provide valuable insights into the intellectual structure and evolution of GSCM research.
Visualizing the knowledge domain using the VOS viewer facilitates a comprehensive
understanding of the interconnections between various aspects of GSCM, such as the adoption of
green practices, environmental performance, and supply chain sustainability. These insights can
inform researchers, practitioners, and policymakers in developing strategic initiatives and future
research directions to advance the field of GSCM.

© 2026 by the authors; licensee Growing Science, Canada.

1. Introduction

The landscape of modern business practices is undergoing a significant transformation, driven by a growing awareness of the
environmental and social effect of corporate operations. Sustainability, once considered a peripheral concern, has become an
essential pillar of corporate organizational strategy, influencing every facet of operations, including supply chain management
(SCM) (Assumpgao et al., 2022; Purwanto et al., 2022). Consumers are increasingly demanding eco-friendly products and
services, while regulatory bodies are tightening environmental and social responsibility standards (Yang et al., 2023; T. J.
Zhang et al., 2022). In response to these evolving demands, business organizations are increasingly adopting green supply
chain management (GSCM) practices. GSCM refers to a strategic approach to integrating environmental sustainability
practices throughout the entire supply chain, encompassing product design, sourcing, production, logistics, and end-of-life
management (Asghar, 2023; Nureen et al., 2022). By adopting GSCM practices, organizations can minimize their
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environmental footprint, improve resource efficiency, and enhance their social responsibility performance (Garcia Alcaraz et
al., 2022; Seuring & Miiller, 2008).

Recent years have witnessed a surge in scholarly attention towards GSCM, with researchers exploring various facets of this
field. This rapid growth and proliferation of research papers have made it increasingly challenging to comprehend the overall
landscape and identify the key areas of focus. Researchers, practitioners, and policymakers face the daunting task of navigating
through an extensive body of literature to gain insights into the research trends, seminal works, and key contributors in the
field. Moreover, with the interdisciplinary nature of GSCM practices, there is a need to understand the interconnections and
collaborations between various subfields within the domain. This study aims to overcome the challenges of navigating through
a large body of literature in the field of GSCM practices and provide a holistic view of the research landscape. Bibliometric
analysis has emerged as a powerful approach for researchers to systematically analyze large volumes of scholarly literature
and identify emerging trends, research clusters, and prominent scholars within a specific field (Yan & Zhiping, 2023).
Therefore, this study uses the power of bibliometric analysis to explore the knowledge domain of GSCM practices. We have
analyzed a comprehensive dataset of scholarly articles from the Scopus database spanning the decade from 2010 to 2023,
utilizing the versatile functionalities of VOS viewer software to answer the following research questions:

1. To what extent has the emphasis on specific bibliometric indicators within GSCM research evolved between
2010 and 2023?

2. Who are the most influential contributors (countries, authors, source titles, and institutions) shaping the research
landscape of GSCM within the 2010-2023 timeframe?

3. What are the research hotspots (emerging topics) within the 2010-2023 timeframe?

This study holds significant contributions due to several reasons. Firstly, it provides a holistic view of the knowledge domain
of GSCM practices, enabling researchers and practitioners to identify the main areas of research interest and emerging trends.
This understanding is crucial for researchers to position their work within the existing literature and identify gaps that warrant
further investigation. Secondly, the knowledge domain visualization facilitates the identification of influential authors and
key research papers, allowing researchers to gain insights from the seminal works in the field. This information serves as a
valuable resource for researchers seeking to build on existing knowledge and establish collaborations with experts in the field.
Lastly, the findings of this study can guide policymakers and industry professionals in formulating strategies for the
implementation of green practices in supply chain management. By understanding the current state of research, policymakers
can design policies and initiatives that align with the latest advancements and address the challenges faced by organizations
in adopting sustainable practices.

The remainder of this article is organized as follows. Following this introduction, Section 2 provides a brief overview of the
relevant literature on GSCM and bibliometric analysis. Section 3 details the methodology employed for data collection, data
cleaning, analysis, and visualization. Section 4 presents the main results of the bibliometric analysis, including the identified
clusters, their interrelationships, and emerging trends. There are also visualizations of the co-authorship, co-citation, and
keyword co-occurrence networks. Finally, the section concludes the article by summarizing the key takeaways and offering
suggestions for future research directions.

2. Literature Review

Green supply chain management (GSCM) practices have gained significant prominence in recent years, driven by growing
environmental concerns, stricter regulations, and evolving consumer demands (Awan et al., 2022). Numerous studies have
explored various aspects of GSCM, including specific practices such as green procurement (Islam et al., 2024), reverse
logistics (Nureen et al., 2022), and eco-design (Ahmad et al., 2022). However, understanding the broader landscape and future
directions of GSCM research requires a holistic view of the interconnected knowledge domain. Bibliometric analysis has
emerged as a valuable tool for researchers to map and analyze the intellectual structure of a particular field (Islam et al., 2024;
Raman et al., 2023). By applying bibliometric techniques to large datasets of publications, researchers can identify key themes,
research clusters, and emerging trends within a specific research area. This allows for a comprehensive understanding of the
current state of knowledge, potential research gaps, and future research directions (N. Zhang & Zhao, 2022). Previous
bibliometric studies within the realm of GSCM have provided valuable insights into the field's evolution and current state.
For instance, Gong et al. (2019) conducted a bibliometric analysis of GSCM research published from 2007 to 2018 using the
Web of Science platform. Their study identified seven research clusters, highlighting the dominance of topics related to
environmental performance, stakeholder pressure, and cost-benefit analysis. Kusi-Sarpong et al. (2018) analyzed the
knowledge domain of sustainable supply chain management, using network visualization techniques to identify the
interconnections between various research areas. In addition, Fahimnia et al. (2015) used VOS viewer to look at GSCM
research that came out between 1992 and 2012. They found five groups that were mostly about green purchasing, reverse
logistics, environmental management systems, and performance evaluation. These studies demonstrate the utility of
bibliometric analysis in mapping the GSCM knowledge domain. Furthermore, Fahim & Mahadi's (2022) bibliometric analysis
of green supply chain management over the last twenty years highlights key countries, authors, and emerging research areas,
emphasizing the need for integrated green finance strategies. This study identified that China, India, Iran, and Taiwan have
strong international collaborations in GSCM research, and these studies are related to engineering, environmental science,
energy sciences, social sciences, and business management. While existing research offers valuable insights, it is crucial to
acknowledge the dynamic and rapidly evolving nature of the GSCM field. Recent technological advancements, shifting
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consumer preferences, and growing concerns over specific environmental issues, such as climate change, have continued to
shape and influence research trends within this domain. Furthermore, there is a recognized need to expand the scope of analysis
beyond the traditional publication sources and to employ more advanced visualization techniques to uncover emerging trends
and potential research gaps within the burgeoning field of GSCM practices. To address these gaps, the present study aims to
provide a comprehensive understanding of the GSCM research landscape by conducting a bibliometric analysis of Scopus
data spanning the years 2010 to 2023. Utilizing the VOS viewer software, the researchers have visualized the knowledge
domain, identified key research clusters and their interrelationships, and examined the emerging trends in GSCM practices.
This analysis contributes to a deeper understanding of the field's evolution, current state, and future research directions, which
can inform the strategic priorities and research agendas of scholars, practitioners, and policymakers alike.

3. Methodology

The chosen research methodology for this study is bibliometric analysis, which is widely utilized for quantitative analysis and
visualization of publication patterns, citations, and collaborations within a specific research field. Bibliometric analysis offers
a systematic approach to comprehending the intellectual structure and knowledge domain of a research field (Raman et al.,
2023), making it an appropriate methodology for investigating the knowledge domain of green supply chain management
(GSCM) practices.

3.1 Data Source and Search Strategy

To access the most recent publications, the Scopus database was chosen as the primary source. Scopus is widely recognized
as a reputable and comprehensive database that covers a wide range of academic disciplines (Waltman et al., 2010), including
supply chain management and environmental studies. Numerous studies have acknowledged the reliability and extensive
coverage of Scopus in academic research (Baas et al., 2020). A comprehensive search string was carefully formulated using
a combination of relevant keywords and Boolean operators to retrieve articles specifically related to GSCM practices. The
search string employed was: (TITLE-ABS-KEY ("green supply chain management”) OR TITLE-ABS-KEY ("GSCM") OR
TITLE-ABS-KEY ("sustainable supply chain") OR TITLE-ABS-KEY ("environmental supply chain")) AND (LIMIT-TO
(PUBYEAR, "2010" TO "2023")). These keywords were derived from established literature and prior studies in the field. This
search string retrieved articles published between 2010 and 2023 containing the terms "green supply chain management,"
"GSCM," "sustainable supply chain" or "environmental supply chain" in the title, abstract, or keywords. The timeframe was
chosen to capture the most recent advancements in the field, considering the rapidly evolving nature of GSCM research. A
set of inclusion and exclusion criteria were established and applied to ensure the selection of articles specifically focused on
GSCM practices or related concepts, while removing duplicates and irrelevant publications.

Table 1

Inclusion and exclusion criteria
Search string "green supply chain management") OR "GSCM" OR "sustainable supply chain" OR "environmental supply chain"
Database selection Scopus
Inclusion criteria o Articles that focus on various aspects of GSCM, including frameworks, methodologies, specific practices, and their

impact on environmental, economic, and social dimensions.
e Articles published in peer-reviewed academic journals
e Articles written in English language spanned from 2010 to 2023 (inclusive).
Exclusion criteria e Book chapters, conference proceedings, editorials, and other non-peer-reviewed.
e Articles not directly related to GSCM, as determined through title, abstract, and keyword analysis.
e Articles written in languages other than English.

3.2 Data Collection and Processing

The dataset utilized in this study encompasses all research articles pertaining to green supply chain management (GSCM)
published between 2010 and 2023. The data underwent a rigorous screening process, as illustrated in Figure 1. The final
sample size included in the bibliometric analysis consisted of 530 research articles. For further analysis, the retrieved
bibliographic records from Scopus were downloaded and exported in CSV format compatible with VOS viewer software. In
terms of the bibliometric tool employed for the analysis presented in this article, we opted for VOS viewer software (Waltman
et al., 2010) in accordance with recent practices employed in leading bibliometric studies within business and economics
(Anuar et al., 2022; Caputo et al., 2021). VOS viewer offers three types of scientific maps: network visualization, overlay
visualization, and density visualization (Waltman et al., 2010). As highlighted by other scholars (Xu, Ge, et al., 2021),
researcher selection of a bibliometric tool should prioritize applicability and ease of use. According to Donthu et al. (2021),
each bibliometric software program possesses distinct strengths and weaknesses. Therefore, in many cases, the optimal
approach involves utilizing a combination of software programs to maximize the advantages of each tool while mitigating
their shortcomings (Donthu et al., 2021; Xu, Ge, et al., 2021). Our selection of VOS viewer was primarily driven by its user-
friendliness. VOS viewer does not necessitate programming expertise, and setting its parameters for bibliometric analysis is
straightforward (Xu, Ge, et al., 2021). Additionally, this software effectively handles large datasets in a practical manner and
boasts superior mapping capabilities that facilitate clear interpretation (Donthu et al., 2021; Xu, Wang, et al., 2021). Finally,
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drawing on various accepted metrics, VOS viewer serves as a powerful mapping tool that enables the lucid presentation of
relationships and cooperation between subjects (Xu, Ge, et al., 2021).

3.3 Bibliometric Data Analysis and Visualization

Bibliometric analysis, a quantitative approach within scientometrics, utilizes statistical methods to assess research activity
within a specific field (Yan & Zhiping, 2023). This methodology facilitates the efficient summarization of vast amounts of
scientific data, enabling researchers to describe and identify the current intellectual structure and emerging trends within a
particular research topic (Donthu et al., 2021). Consequently, bibliometric has gained significant traction in business and
economic research in recent years (Alshater et al., 2022; Wang et al., 2021). Donthu et al. (2021) pinpoint several reasons for
the growing popularity of bibliometric. Firstly, the accessibility and rapid advancements in various bibliometric software and
scientific databases, such as Web of Science, Scopus, and Dimensions, have significantly enhanced its usability. Secondly,
bibliometric offers the advantage of efficiently handling large datasets. Finally, this methodology allows for the swifter
detection of emerging trends within a specific research field. Given these advantages, bibliometric analysis is poised to exert
a substantial influence on current and future research endeavors. Notably, there is currently no universally accepted guide for
conducting bibliometric analysis in business and economic research. However, Donthu et al. (2021) sought to bridge this gap
by offering a systematic guide for the appropriate application of bibliometric analyses within the domain of business and
economics scholarship. Bibliometric analysis hinges on the application of two core techniques: performance analysis and
science mapping (Donthu et al., 2021; Wang et al., 2021). Building upon this foundation, this study presents a two-part
bibliometric analysis to provide a comprehensive understanding of the advancements and map the knowledge structure within
the field of green supply chain management.

Identification of studies via databases and registers
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Fig. 1. PRISMA flowchart showing the stage of the screening process
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4. Results and discussion

Following the methodology outlined in the preceding section, this section presents the findings of a bibliometric analysis
conducted on scientific publications pertaining to GSCM practices based on Scopus data from 2010 to 2023. The results
are presented based on the specific units of analysis examined, including documents, authors, sources, institutions, and
the identification of conceptual research themes within this domain. Ultimately, this bibliometric analysis provides a
holistic overview of past, current, and burgeoning trends in GSCM research.

4.1 Performance Analysis

This study used a dataset of 530 peer-reviewed articles on green supply chain management (GSCM) practices retrieved from
the Scopus database and published across 203 journals. A bibliometric performance analysis is conducted using various
indicators to identify the development and distribution of GSCM research. Specifically, this analysis examines publication
volume, citation counts, the most prolific institutions and publication sources in GSCM, the most active countries contributing
to the field, and the highly cited publications. Specifically, these indicators cover a wide range of topics, as detailed by Donthu
et al. (2021) and Caputo et al. (2021) Caputo et al. (2021), including publication volume, productivity per active publishing
year, citation counts, highly cited publications, and the most relevant publications, institutions, and source titles.

4.1.1 Yearly Publication Analysis and Citation Trends

The analysis of the yearly distribution of publications between 2010 and 2023 presented in Figure 2 reveals interesting trends
in GSCM research output. In 2010 and 2011, the number of publications remained relatively stable at six papers each.
However, there appears to be a significant increase in the number of publications over time, as observed in subsequent years,
with 2012 recording 15 publications and 2013 witnessing a further rise to 20 publications. The growth trends continued, with
2014 and 2015 recording 18 and 22 publications, respectively. A notable surge in research output was observed from 2016
onward, with 30 publications in both 2016 and 2017. The year 2018 marked a significant leap, with 53 publications, indicating
a growing interest in GSCM practices in recent years. This upward trend continued in 2019, maintaining the same number of
publications. The year 2020 witnessed a significant spike, with 68 publications, further solidifying the prominence of GSCM
research. While 2021 experienced a slight decline to 40 publications, 2022 proved to be a remarkable year, recording 82
publications. This surge in research output reached its peak in 2023, with 87 publications, indicating a sustained interest and
active engagement in the field of GSCM practices.
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Fig. 2. Yearly distribution of publications

Our analysis of Fig. 3 reveals a significant growth in citations for GSCM research during its initial years. This growth peaked
in 2013 with 4,033 citations. Subsequently, citation counts exhibited fluctuations, with noteworthy drops in 2014 and 2021.
These fluctuations might be attributed to several factors, including shifting research priorities, the emergence of competing
studies, or evolving citation practices within the field. However, citation counts remained relatively stable between 2016 and
2020, suggesting sustained interest and impact. A decline in citation counts is observed from 2021 to 2023. This recent trend
likely reflects the age of the publications, as newer research has less time to accrue citations compared to older works. As
these publications mature, their visibility and potential for citations are expected to rise.
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Fig. 3. Citation trends over time
4.1.2 Most leading countries in GSCM research publications

The analysis of country-level publication output and citation metrics in the field of Green Supply Chain Management (GSCM)
practices reveals a fascinating landscape of productivity and influence. The top 15 most productive countries in terms of
document publication and citations shown in Table 2 are dominated by Asian nations, with China, India, and Malaysia
occupying the top three positions. As a major manufacturing hub and a country grappling with pressing environmental
challenges, China has been at the forefront of developing innovative GSCM strategies and frameworks (Liu et al., 2018; N.
Zhang & Zhao, 2022). The growing awareness of environmental concerns and the need for responsible supply chain practices
have spurred significant research efforts in this region. The United Kingdom and the United States, traditionally considered
hubs of academic research, rank fourth and fifth, respectively, in terms of publication output. This suggests that while these
countries continue to contribute significantly to the field of GSCM, their dominance is being challenged by the rising research
productivity of Asian nations. The citation metrics associated with these countries—6,548 for the UK and 5,887 for the US—
further highlight the influential and seminal work being conducted in these regions (Zhu et al., 2012b). The prominence of
developed nations in GSCM research is consistent with the existing literature, which has often-recognized Western
institutions' leadership in sustainability-related disciplines. Conversely, the presence of developing countries, such as India,
Malaysia, Pakistan, Indonesia, and Thailand, among the top 15 most productive nations, suggests a growing interest and
engagement in GSCM practices within these regions. This finding aligns with the literature that emphasizes the increasing
relevance of GSCM in the context of emerging economies, where environmental concerns and supply chain challenges are
often more acute (Raman et al., 2023). These developing countries' publication output and citation impact indicate a shift
towards integrating sustainability into supply chain management, reflecting a concerted effort to address the unique challenges
faced by organizations in these regions (Dhillon et al., 2023; Sanchez-Flores et al., 2020).

Table 2
The top 15 most productive countries in terms of publication
No. Country Documents Citations

1 China 136 7928
2 India 74 3500
3 Malaysia 56 3351
4 United Kingdom 56 6548
5 United States 51 5887
6 Pakistan 41 1228
7 Indonesia 40 863
8 Thailand 26 811
9 Iran 24 1472
10 South Korea 21 974
11 Brazil 21 1142
12 Taiwan 19 1669
13 United Arab Emirates 18 1186
14 France 16 1046
15 Vietnam 16 306
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One notable outlier in the data is the United Arab Emirates, which ranks 13th in terms of document publication but has a
relatively high citation count of 1,186. This observation suggests that while the UAE may not be a prolific producer of GSCM
research, the work emanating from this country carries significant influence and recognition within the scholarly community.
This finding could be attributed to the UAE's strategic focus on sustainability and renewable energy initiatives, which have
garnered international attention and fostered collaborative research efforts (Luthra et al., 2015).

3.1.3 The most prolific authors in GSCM research

Understanding the most influential authors in Green Supply Chain Management research is crucial for identifying key research
trends and potential future directions. To this end, we employed a co-authorship analysis, which revealed that 211 authors out
of 1404 met the threshold of a minimum of two publications per author. By utilizing the full counting method, we ensured
that each author received full credit for their contributions, regardless of the number of authors per publication. When
examining the top authors by publications (see Table 3), J. Sarkis, Q. Zhu, and S.A.R. Khan are the most prolific researchers,
with 13, 10, and 9 articles published, respectively. This consistent publication output suggests their active role in contributing
new knowledge and shaping the GSCM research agenda (Balkumar et al., 2023). Notably, J. Sarkis emerges as a dominant
figure across all three key metrics, highlighting his crucial role in shaping the discourse and development of GSCM practices.
Similarly, Q. Zhu demonstrates both high publication output and significant citations, indicating widely read and influential
work that has advanced the understanding and application of GSCM practices. However, discrepancies emerge when
considering other authors. While Khan S.A.R. ranks highly in publications, they possess lower citations, potentially indicating
a focus on quantity over groundbreaking concepts. In contrast, Lai K.H. and Govindan K. appear more influential, with
substantial citations despite a lower publication count, suggesting that their work has resonated deeply with the GSCM
research community. Interestingly, the analysis of total link strength, which reflects the strength of co-authorship connections,
reveals that J. Sarkis, C.J.C. Jabbour, and Q. Zhu have the strongest collaborative networks among the top authors. Despite a
moderate publication count, C.J.C. Jabbour boasts a high link strength, implying that their work serves as a strong foundation
for further research, potentially fostered by active engagement in joint projects and co-authored publications. Similarly,
authors like S. Luthra, M. Irfan, and N. Nureen exhibit significant influence despite lower publication and citation numbers.
This potentially reflects their active engagement on scholarly platforms or collaboration with highly connected researchers.

These results are in line with other GSCM research that consistently names J. Sarkis and Q. Zhu as two of the most important
scholars in the field (Fahim & Mahadi, 2022; Fahimnia et al., 2015). They helped shape it by developing ideas and researching
GSCM practices in the real world. Similarly, Zhu et al. (2012) have been widely cited for their work on the performance
implications of GSCM implementation. Furthermore, the analysis of total link strength underscores the collaborative nature
of GSCM research, with the top authors demonstrating strong co-authorship ties. The trend towards interdisciplinary and
cross-institutional collaborations in addressing the complex challenges of green supply chain management is indeed consistent
with current literature. This approach underscores the significance of integrating diverse disciplines such as environmental
science, economics, and social studies to cultivate a holistic understanding of sustainability issues in supply chain
management. By amalgamating insights from different fields, professionals can devise innovative and sustainable practices
that harmonize environmental responsibility with economic considerations, thereby advancing green supply chain
management practices (Qalati et al., 2022; Raman et al., 2023).

Table 3
The top 15 most prolific authors
No. Authors Publications Citations Total Link Strength

1 Sarkis J. 13 2498 18
2 Zhu Q. 10 2416 17
3 Khan S.A.R 9 539 11
4 Jabbour C.J.C 6 399 16
5 Luthra S. 6 456 12
6 Garg D. 5 390 10
7 Govindan K. 5 1282 7
8 Haleem A. 5 390 10
9 Irfan M. 5 57 11
10 Jermsittiparsert K. 5 168 3
11 Lai K.H. 5 1757 11
12 Nureen N. 5 57 11
13 Wang X. 5 460 10
14 Afum E. 4 294 4
15 Ahmed W. 4 268 7

3.1.4 Most leading institutions in GSCM research

The analysis of the leading institutions in the field of Green Supply Chain Management research, as presented in Table 4,
offers valuable insights into the influential centers of GSCM research during the 2010-2023 period. The findings highlight
the increasing prominence of universities from both developed and developing countries in GSCM research. Notably, Ton
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Duc Thang University in Vietnam and Ilma University in Pakistan stand out in terms of publication output, with nine and
eight documents, respectively. This could mean that these institutions will have a greater impact on scholarships and work
harder to advance GSCM knowledge. This fits with other research that shows how important GSCM practices are becoming
in developing countries, where environmental sustainability has become a big issue for businesses (Namagembe et al., 2019;
Vijayvargy et al., 2017).

In contrast, despite not ranking the highest in terms of total link strength and publication quantity, Clark University in the
United States emerges as a leading institution in GSCM research, with the highest total citations and average citations per
publication. This highlights the significant intellectual influence of Clark University's GSCM research, which has been
extensively cited and integrated into the broader academic discourse on GSCM. This finding is consistent with the existing
literature, which recognizes Clark University as a prominent institution in sustainability-related research (Balkumar et al.,
2023; Fahimnia et al., 2015). Additionally, the University of East Anglia (UK) and Dalian University of Technology (China)
also stand out with high average citation frequencies. The third key finding pertains to the total link strength, which provides
an indication of an institution's collaborative strength and influence within its research network. Ilma University in Pakistan
leads the ranking in terms of total link strength, with a value of 731.2469. The high link strength suggests that Ilma University
has established strong collaborative partnerships and networks with other institutions, both within and outside Pakistan. This
aligns with the existing literature, which emphasizes the importance of collaboration and knowledge sharing in advancing
research and practice in the field of GSCM (Supanchanaburee et al., 2020). Furthermore, the presence of top-ranked
institutions from diverse geographic regions, including Asia, North America, and the Middle East, indicates that GSCM
research is a truly global endeavor, with scholars from different cultural and academic backgrounds collaborating to address
the complex challenges of sustainability in supply chain management.

Table 4
The top 15 most productive institution
No. Institution Country Document Citations é\i:/elgtions ;(;g;}llnk

1 Ton Duc Thang University Vietnam 9 334 75.1 472.8913
2 Ilma University Pakistan 8 192 65.1667 731.2469
3 Clark University USA 7 1808 789.6667 352.9502
4 Suan Sunandha Rajabhat University Thailand 7 106 23 226.1495
5 Tianjin University China 7 362 100.5833 249.0009
6 Beijing Institute of Technology China 6 320 160 433.582
7 Chang'an University China 6 398 132.6666 405.0964
8 Dalian University of Technology China 6 710 355 287.7265
9 Harbin Institute of Technology China 6 137 39 472.1803
10 Iqra University Pakistan 6 327 109 555.1388
11 National Institute of Technology India 6 467 2335 274.6548
12 North China Electric Power University China 5 57 11.4 445.2889
13 Masdar Institute of Science & Technology UAE 4 700 350 138.9179
14 Shanghai Jiao Tong University China 4 316 158 156.2482
15 University of East Anglia UK 4 813 406.5 250.8611

4.1.5 Journal Publication Trends

The analysis of the publication landscape in GSCM through bibliographic coupling and fractional counting methods has
provided lists of core journals that are valuable. Sources were the unit of analysis, with minimum thresholds of five documents
per journal and five for total link strength.

Table 5
The top 15 most productive sources in terms of documents
No. Source Documents  Citations  Total Link Strength

1 Joumnal of Cleaner Production 39 5284 1497.589
2 Sustainability (Switzerland) 35 771 1175.636
3 International Journal of Supply Chain Management 24 622 413.3226
4 Business Strategy and the Environment 18 1092 805.0802
5 Uncertain Supply Chain Management 17 175 307.8754
6 Environmental Science and Pollution Research 15 433 519.199
7 Benchmarking 13 390 648.8205
8 Transportation Research Part E 13 1181 351.1575
9 International Journal of Logistics Systems and Management 9 118 341.5355
10 International Journal of Production Economics 9 1724 449.292
11 Journal of Manufacturing Technology Management 9 791 434.0835
12 Supply Chain Management 9 1171 571.1647
13 International Journal of Production Research 8 1548 300.0138
14 Resources, Conservation and Recycling 8 1466 352.7656
15 Journal of Industrial Engineering and Management 7 172 181.182
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Our investigation has revealed a distinct preference for publishing research in core GSCM publication outlets, indicating their
influence and prominence within the field. Among the top 15 journals with the highest volume of published articles during
the analysis period, the Journal of Cleaner Production, Sustainability (Switzerland), International Journal of Supply Chain
Management, Business Strategy and the Environment, and Uncertain Supply Chain Management stand out. Interestingly, a
trend towards specialization has emerged over the past decade, with an increase in the number of papers published in journals
specifically dedicated to sustainability or supply chain management. While general management journals still maintain a
presence on the list, this shift towards specialized outlets signifies the maturing nature of the GSCM field and the development
of dedicated publication platforms that cater to its specific research focus.

4.1.6 The most cited publications

Bibliometric review studies often rely on citation analysis as a key technique for evaluating research impact (Khan et al.,
2022). This quantitative approach assesses the total number of citations generated by a particular entity; with the underlying
assumption that more cited documents exert a greater influence than their less cited counterparts exert (Tomaszewski, 2023).
In this study, we employed a minimum citation threshold of 10 per article in VOS viewer, resulting in a selection of 320
highly cited documents. Among these, the study by Ahi and Searcy (2013), titled “A comparative literature analysis of
definitions for green and sustainable supply chain management”, emerged as the most cited document with 983 citations. This
highlights the significant impact of this study on defining and clarifying key concepts within the field of GSCM. The second
most cited article was the paper by Genovese et al. (2017), titled “Sustainable supply chain management and the transition
towards a circular economy: evidence and some applications”, which received 835 citations. This work explores the
intersection of GSCM and the circular economy, demonstrating the growing interest in this area. Furthermore, the work of
Zhu et al. (2013), titled “Institutional-based antecedents and performance outcomes of internal and external green supply
chain management practices”, garnered 745 citations. This study examines the institutional factors influencing the adoption
and performance of GSCM practices, providing valuable insights for practitioners and policymakers. The remaining
documents in the top 15 list also demonstrated a substantial number of citations, contributing significantly to the advancement
of GSCM research. A summary of the top 15 most-cited articles on GSCM is presented in Table 6. In terms of journal
publications, it is noteworthy that three of the top 15 cited articles were published in the Journal of Cleaner Production, while
two appeared in the International Journal of Production Research.

Table 6
The top 15 most cited article
Rank  Authors Article title Journal Citations

1 Ahi & A comparative literature analysis of definitions for green and sustainable supply chain management Journal of cleaner 983
Searcy production
(2013)

2 Genovese et Sustainable supply chain management and the transition towards a circular economy: Evidence and Omega (United Kingdom) 835
al. (2017) some applications

3 Zhu et al. Institutional-based antecedents and performance outcomes of internal and external green supply chain  Journal of purchasing and 745
(2013) management practices supply management

4 Eltayeb et al.  Green supply chain initiatives among certified companies in Malaysia and environmental Resources, conservation and 564
(2011) sustainability: investigating the outcomes recycling

5 Dubey etal.  Exploring the relationship between leadership, operational practices, institutional pressures and International journal of 525
(2015) environmental performance: a framework for green supply chain production

6 Zhu et al. Examining the effects of green supply chain management practices and their mediations on International journal of 448
(2012) performance improvements production research

7 Chan et al. Environmental orientation and corporate performance: the mediation mechanism of green supply Industrial marketing 409
(2012) chain management and moderating effect of competitive intensity management

8 Zaid et al. The impact of green human resource management and green supply chain management practices on Journal of cleaner 387
(2018) sustainable performance: an empirical study production

9 Geng et al. The relationship between green supply chain management and performance: a meta-analysis of International journal of 380
(2017) empirical evidences in Asian emerging economies production economics

10 Govindan et Intuitionistic fuzzy based dematel method for developing green practices and performances in a green  Expert systems with 378
al. (2015) supply chain applications

11 Suryanto et The correlates of developing green supply chain management practices: firms level analysis in International journal of 369
al. (2018) Malaysia supply chain management

12 Zhu et al. Green supply chain management innovation diffusion and its relationship to organizational Journal of engineering and 357
(2012a) improvement: an ecological modernization perspective technology management

13 Rostamzade  Application of fuzzy VIKOR for evaluation of green supply chain management practices Ecological Indicators 351
hetal.
(2015)

14 Testa & Shadows and lights of GSCM (green supply chain management): determinants and effects of these Journal of cleaner 347
Iraldo (2010) practices based on a multi-national study production

15 Mitra & Adoption of green supply chain management practices and their impact on performance: an International journal of 317
Datta (2014)  exploratory study of Indian manufacturing firms production research

4.2 Knowledge mapping analysis

Various science-mapping techniques have been used to fully understand the intellectual and bibliometric structure in the
GSCM research field. These include co-citation analysis, co-occurrence analysis, and co-authorship analysis (Donthu et al.,
2021). Additionally, enrichment bibliometric techniques such as network and clustering visualization are employed to enhance
the analysis and interpretation of the data.
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4.2.1 Co-citation analysis

A co-citation analysis was employed to identify the frequency with which two publications are cited together, indicating a
shared intellectual foundation or thematic similarity (Khan et al., 2022). In a co-citation analysis, when two publications
appear in the reference list of another article, they are considered connected (El Baz & 1ddik, 2022). This method was applied
to examine the co-citation of GSCM research from the Scopus dataset, allowing readers to access valuable information from
a variety of literary publications.

4.2.1.1 Journal Co-citation networks

The journal co-citation analysis was conducted to explore the structure of the scientific world by generating clusters of related
journals that can be linked to GSCM fields, and clusters that are close to each other in the map indicate closely related fields
(Waltman et al., 2010). Out of the 8,032 sources, only 75 met the threshold of 50 minimum citations and were visualized in
the network diagram (Fig. 4). These 75 journals were clustered into four distinct categories, represented by different colors in
the network: red, green, blue, and yellow. The red cluster, comprising 29 sources, demonstrates a diverse, multidisciplinary
approach to studying GSCM practices. The prominence of journals such as the Academy of Management Review, the
Academy of Management Journal, and the Journal of Management Studies suggests a strong focus on the strategic and
organizational aspects of GSCM. Scholars in this cluster are likely exploring topics related to leadership, decision-making,
and the formulation and implementation of GSCM strategies, underscoring the critical role of organizational factors in
enhancing performance and competitiveness through sustainable practices.

Furthermore, the inclusion of journals related to psychology and behavioral science, such as the Journal of Applied
Psychology and the Journal of Business and Psychology, highlights the integration of human factors influencing the adoption,
implementation, and effectiveness of GSCM practices. Journals dedicated to operations management, supply chain
management, logistics, and distribution within the red cluster underscore the operational challenges and opportunities
associated with implementing sustainable practices across the supply chain. Scholars in this domain are likely exploring topics
related to process optimization, resource management, procurement, and the integration of sustainable practices within supply
chain activities. Additionally, the presence of journals like the Journal of Business Ethics and Greener Management
International suggests a growing emphasis on the ethical and environmental dimensions of GSCM practices, reflecting the
need for more sustainable and responsible business models that address the environmental impact of supply chain operations.
The red cluster also shows methodological progress, as demonstrated by journals like Multivariate Data Analysis and Decision
Sciences Journal. These show that researchers are using advanced quantitative and analytical techniques to find hidden
patterns and give evidence-based advice on how to design and implement good GSCM practices.
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Fig. 4. Network visualization of prominent outlets for GSCM publications

The green cluster highlights the environmental management, sustainability, and ecological impact focus within the GSCM
research domain. Journals such as the Journal of Cleaner Production, Sustainability, and Environmental Science and Pollution
Research underscore the importance of environmentally responsible practices in supply chain management. This cluster also
addresses the social and ethical dimensions of GSCM, as seen in journals like Corporate Social Responsibility and
Environmental Management and Management and Environmental Quality: An International Journal, emphasizing the
significance of corporate social responsibility and stakeholder engagement. Furthermore, the green cluster features journals
that concentrate on developing performance measurement frameworks, optimization techniques, and decision-making models
to enhance the efficiency and sustainability of supply chain processes.
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The blue cluster, with its strong focus on quantitative and analytical approaches, reflects the evolving methodological
advancements in GSCM research. Journals like Computers & Industrial Engineering, Expert Systems with Applications, and
Management Science suggest that scholars are leveraging advanced modeling, simulation, and decision-support tools to
address the inherent complexities of supply chain management. The emphasis on energy, environmental and operational
optimization dimensions in this cluster indicates a multidisciplinary approach to enhancing the sustainability and performance
of supply chain systems. Finally, the yellow cluster, with its narrower focus, highlights the specialized aspects of GSCM
research, particularly in the realm of procurement and supplier management. Journals such as Purchasing and Supply
Management and Industrial Management & Data Systems show that researchers in this cluster are interested in how to choose
suppliers, negotiate contracts, and come up with procurement strategies in GSCM context.

4.2.1.2 Authors Co-citation networks

The network visualization of the author's co-citation analysis is presented in Figure 5. The network contains 106 authors,
represented by nodes connected by edges that indicate co-citation relationships. The co-citation network analysis revealed
five distinct clusters, each representing a specific thematic focus within the GSCM research landscape. The red bubble cluster,
the largest with 45 authors, focuses on the intersection of sustainability and GSCM. Key researchers such as Zhu Q., Tseng
M.L., Haider J.J., and Lucato W.C. have significantly contributed to understanding how to develop and implement sustainable
practices, technologies, and strategies within supply chain systems. Their work emphasizes the integration of environmental
considerations into supply chain operations, including green procurement, sustainable manufacturing, closed-loop supply
chains, and circular economy models.

The green bubble cluster, with 22 authors, focuses on the core principles of supply chain management and operations
management. Key researchers, including Klassen R., Handfield R., and Kale R., have made significant contributions to
improving supply chain optimization and efficiency. This theme encompasses the broader domain of supply chain
management, including strategic, tactical, and operational considerations, reflecting the multifaceted nature of the field. The
blue bubble cluster, with 18 authors, focuses on the integration of sustainability principles and circular economy models into
supply chain design, implementation, and management. Key researchers such as Wong C.W., Overton T.S., Armstrong J.S.,
and Schoenherr T. have explored the development and application of closed-loop supply chains, product reuse and recycling,
and design for longevity. The yellow bubble cluster, with 13 authors, focuses on building resilient supply chains that can
withstand disruptions and uncertainties. Key researchers such as Green K., Tachizawa E.M., and Buyukozkan G. have
contributed to understanding supply chain vulnerability assessment, risk mitigation strategies, supply chain recovery planning,
and the role of technology in enhancing resilience. The purple bubble cluster, the smallest with eight authors, focuses on the
integration of advanced technologies to improve supply chain efficiency and competitiveness. Key researchers such as Lai
K.H., Chien M.K., and Nunnally J.C. have explored the application of artificial intelligence, big data analytics, and block
chain technology in supply chain management.

The analysis also reveals several prominent researchers with high total link strength, indicating their significant influence and
recognition within the field. Zhu Q. has the highest total link strength (35,202), followed by Lai K.H. (25,959), Klassen R.
(13,406), Wong C.W. (7,962), and Green K. (7,922). These researchers have made substantial contributions to the GSCM
field and have been widely cited by other scholars .

Additionally, the data highlights several emerging researchers with high-weight links, suggesting their potential for future
influence in the field. These include Haider J.J. (weight links: 103), Nunnally J.C. (103), Perotti S. (103), Grimm C.M. (102),
and Di Sisto L. (102). These researchers have established strong collaborations with other prominent researchers and are
actively contributing to the advancement of GSCM knowledge. The analysis highlights interdisciplinary connections between
researchers from different fields, such as management, engineering, and environmental science. Researchers like Zhu Q., Lai
K.H., and Klassen R. have co-cited with researchers from other fields, highlighting the increasing interdisciplinary nature of
GSCM research. This trend reflects the growing recognition of the interconnectedness between environmental, social, and
economic sustainability within supply chains.
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Fig. 5. Network visualization of author’s co-citation analysis
4.2.2 Co-authorship analysis

The country-level co-authorship analysis revealed the major collaborative networks among countries involved in GSCM
research. This approach enabled an examination of how research on GSCM has been co-authored across different geographic
origins. By setting thresholds for the minimum number of documents (n = 2) and citations (n = 10) per country, the analysis
identified 51 out of the 69 countries that met the criteria, indicating the collaborative nature of the GSCM research landscape.
As depicted in Figure 6, the visual representation generated through VOSviewer illustrates the collaborative structures, where
the size of each node corresponds to the number of collaborations. This visualization provides an overview of the key countries
engaged in co-authoring GSCM-related publications. The size of the nodes suggests the relative prominence of each country's
involvement in these collaborative efforts. The analysis reveals that China, the United Kingdom, Malaysia, the United States,
Pakistan, and India are the most active participants in collaborative research. Notably, China emerges as the leading country
in terms of collaborative publications, boasting a total link strength (TLS) of 7928 citations. Furthermore, China has the
highest number of published documents (n = 136) among all the countries examined.

The United Kingdom follows closely behind as the second-most prolific contributor, with 91 TLS, 56 published
documents, and 6548 citations. Malaysia secures its position as the third most significant country in terms of
collaborative research, with a TLS of 66, 56 published documents, and 3351 citations. Interestingly, several developing
nations, including India, Pakistan, and Malaysia, have also made noteworthy contributions to collaborative research,
earning spots among the top 15 countries involved. This finding suggests a growing involvement of the Global South in
international research networks related to GSCM. Further analysis is presented in Table 2, which lists the top 15 most
productive countries based on the highest number of published documents. This provides an additional perspective on
the global landscape of research productivity in the field of GSCM.
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Fig. 6. Network visualization of Co-authorship analysis of countries



G. J. Ababulgu et al. /Uncertain Supply Chain Management 14 (2026) 351

4.2.3 Co-occurrence analysis

Keyword analysis is a valuable technique for understanding the key themes and topics within a particular discipline
(Tomaszewski, 2023). In the present study, a network visualization analysis was conducted on the most frequently occurring
keywords in the GSCM literature. Setting a minimum occurrence threshold of five, the analysis identified 40 out of 1,146
keywords that met this criterion, revealing the most prevalent research themes within the field. Our analysis revealed that the
top five keywords most commonly associated with GSCM research are green supply chain management, environmental
performance, performance measurement, supply chain management, and financial performance (Figure 7). These keywords
have been central to GSCM research for the past 14 years, as evidenced by their widespread use by authors in the field. Table
7 provides a summary of the top 15 keywords that have been frequently employed in GSCM literature. Green supply chain
management emerges as the most used keyword, appearing 387 times. This finding is not surprising, as GSCM practices have
become increasingly crucial for businesses in recent years, driven by growing environmental concerns, stricter regulations,
and evolving consumer demands (Awan et al., 2022). The second most frequently used keyword was "environmental
performance," with 92 appearances, reflecting the growing recognition of the need to integrate environmental sustainability
into supply chain practices.

Table 7
The top 15 most co-occurring author keywords
No. Keyword Occurrences Total Link Strength

1 Green supply chain management 387 428
2 Environmental performance 92 169
3 Performance measurement 49 78
4 Supply chain management 43 64
5 Financial performance 39 64
6 Economic performance 25 66
7 Environmental management 25 43
8 Firm performance 24 37
9 Operational performance 24 62
10 Structural equation modelling 19 31
11 sustainable development 16 30
12 Sustainable performance 16 23
13 Green innovation 15 29
14 Organizational performance 15 25
15 Environmental sustainability 14 24

The analysis identified six distinct research clusters within the GSCM domain, each representing a major thematic area. These
clusters, labelled based on their predominant thematic focus, drawing on the keywords most frequently co-occurring within
the cluster and briefly described below, are depicted visually in a map generated by the VOS viewer (Figure 7):

Cluster 1: Sustainable Supply Chain Management (red theme): This cluster encompasses eight critical items related to
sustainable supply chain management: corporate social responsibility, environmental issues, financial performance, firm
performance, green innovation, green supply chain management, manufacturing industry, and sustainability performance.
These terms collectively address environmental responsibility, financial outcomes, and innovation within supply chains.
Organizations increasingly recognize the imperative of integrating sustainability principles into their supply chain practices,
aligning with global environmental goals (Jermsittiparsert et al., 2019; Raman et al., 2023).

Cluster 2: Sustainable Operations and Supply Chain Performance (green theme): This cluster comprises eight essential
terms focused on keywords related to business performance, eco-design, green manufacturing, green purchasing, internal
environmental management, operational performance, reverse logistics, and supply chain performance. These terms
underscore the significance of eco-friendly practices, operational efficiency, and effective supply chain management.
Organizations striving for sustainability must optimize their operations to achieve both environmental and economic
objectives (Ali et al., 2022; Gandhi & Vasudevan, 2023).

Cluster 3: Sustainable Governance and Supply Chain Practices (dark blue theme): This cluster with eight items explores
the circular economy, environmental sustainability, government intervention, stakeholder theory, structural equation
modelling, supply chain management, sustainable production, and sustainable supply chain management. These terms
highlight the importance of adherence to circular economy principles, governance structures, stakeholder engagement, and
policy interventions in promoting sustainable supply chain practices (Salvioni & Almici, 2020; Velenturf & Purnell, 2021).

Cluster 4: Sustainable Performance and Integration (yellow theme): This yellow-themed cluster comprises seven items
focusing on economic performance, environmental orientation, environmental performance, green supply chain integration,
institutional pressures, social performance, and sustainable development. These terms emphasize the integration of
sustainability considerations into all aspects of supply chain performance, balancing economic, environmental, and social
objectives (Ahmad et al., 2022). Integrating sustainability into supply chain processes is essential for achieving long-term
success (El-Garaihy et al., 2022).
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Cluster 5: Sustainable Operations and Performance (purple theme): This cluster, depicted in purple, includes six vital
terms: environmental management, green operations, green performance, performance measurement, quality management,
and sustainable supply chain. These keywords emphasize the importance of managing environmental aspects, measuring
performance, and ensuring quality within sustainable supply chains. Organizations must adopt holistic approaches that span
the entire product life cycle (Seuring & Miiller, 2008).

Cluster 6: Sustainable Organizational Performance and Institutional Theory (blue theme): Finally, the three items under
this cluster—institutional theory, organizational performance, and sustainable performance—underscore the interplay
between organizational effectiveness, sustainability, and external institutional pressures (El-Garaihy et al., 2022; Shahzad et
al., 2022). Researchers should explore adaptive strategies that align with institutional contexts.

The overlay visualization presented in Figure 8 provides a useful temporal perspective on the evolution of keywords in GSCM
research. In this visualization, keywords are color-coded according to the average year of their occurrence, ranging from blue
(oldest) to green to yellow (most recent). In the earlier years, the field was characterized by a concentration on foundational
topics such as supply chain management, quality management, and sustainable development.
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Over time, the research emphasis has shifted towards more integrated and challenging concepts, including green
manufacturing, green purchasing, environmental sustainability, and sustainable production. More recently, the field has
witnessed the emergence of even more advanced themes, such as green innovation, firm performance, social performance,
and government intervention. This evolution suggests that the GSCM research domain is continuously expanding, addressing
increasingly complex and multifaceted issues related to sustainable supply chain practices. The temporal patterns observed in
the overlay visualization underline the dynamic and progressive nature of the GSCM field, as well as its potential for future
advancements. The shift from more general to more specialized and integrative concepts reflects the maturation of this
research area as scholars delve deeper into the nuances of implementing and managing sustainable supply chain initiatives.
This progression aligns with the existing literature, which emphasizes the importance of holistic, system-level approaches in
addressing environmental and social challenges within supply chain operations. As researchers continue to explore these
emerging areas, GSCM is positioned to play a pivotal role in shaping sustainable and responsible business practices across
various industries. Studies have shown that GSCM practices, such as green purchasing, green production, eco-design, and
green information systems, not only benefit the environment but also enhance firms' economic, operational, and social
performance (Ahmad et al., 2022; Qalati et al., 2022; Rupa & Saif, 2022).



G. J. Ababulgu et al. /Uncertain Supply Chain Management 14 (2026) 353

sustainablaesproduction
government. intervention
structural equation modeling

organizationaljperformance

d
green magufacturing
green pugchasing

environmentalsustainability S .
Usiness perrormance

suPpIy chaifganagement

Sotial performance

gieensupply w management

sugtainable @evelopment
performan(*easu’ement ¥

quality management
green pesformance h \
green innovation

firm perfarmance

@ institutionabpressures

@ ; manufactuding indust I
M VOSviewer sy

2018 2019 2020 2021

Fig. 8. Overly visualization of author key-word co-occurrence
5. Conclusion, limitations and future directions

This comprehensive bibliometric analysis sheds light on the knowledge domain of Green Supply Chain Management (GSCM)
practices based on Scopus data from 2010 to 2023. The findings from this study offer several key insights that contribute to
our understanding of the scholarly developments, influential actors, and emerging trends in GSCM research. The steady
increase in publications over the past decade, with a notable surge from 2016 onwards, underscores the heightened global
interest and engagement in addressing environmental sustainability within supply chain management. This trend reflects the
growing recognition of the critical role that GSCM can play in mitigating the environmental impact of business operations
and fostering more sustainable supply chain systems. Furthermore, the geographical distribution of GSCM research output
and citation impact highlights the shifting landscape of knowledge production in this field. While traditional academic hubs
in the United Kingdom and the United States continue to make significant contributions, the rising prominence of Asian
countries, particularly China, India, and Malaysia, indicates a diversification of GSCM scholarship. This finding suggests that
developing economies are actively seeking solutions to their unique sustainability challenges through innovative GSCM
strategies and frameworks.

The identification of leading GSCM scholars, such as J. Sarkis, Q. Zhu, and S.A.R. Khan, provides valuable insights into the
influential individuals shaping the direction of this research domain. Interestingly, the discrepancies observed between
publication output and citation impact for certain authors underscore the multifaceted nature of research impact, highlighting
the need to consider both quantitative and qualitative measures when evaluating scholarly influence. Additionally, the analysis
of institutional collaboration and journal publication trends reveals the collaborative and specialised nature of GSCM research.
The prominence of institutions such as Ilma University (Pakistan) and Clark University (USA) in terms of collaborative
networks and citation impact, respectively, highlights the importance of interdisciplinary partnerships and the establishment
of dedicated publication outlets to advance the GSCM field.

These key findings have broader implications for both the academic community and industry practitioners. The insights into
the evolving GSCM knowledge domain can inform research agendas, foster cross-institutional collaborations, and guide the
development of targeted educational programmes and training initiatives. Moreover, the identification of leading scholars and
influential institutions can serve as a valuable resource for researchers seeking to engage with the GSCM research community
and stay abreast of the latest developments in the field. As the world continues to grapple with the pressing challenges of
environmental sustainability, the findings from this bibliometric study underscore the critical importance of green supply
chain management as a multifaceted and globally relevant research domain. By building on these insights and exploring the
multitude of research directions identified, scholars and practitioners can contribute to the advancement of GSCM knowledge
and the implementation of sustainable supply chain practices that benefit both businesses and the environment.

While this study offers valuable insights into the GSCM research landscape, it is essential to acknowledge its limitations.
Firstly, the analysis relied solely on Scopus data, which may not encompass all relevant publications in the field. Future
research could incorporate additional databases or sources to obtain a more comprehensive overview of the GSCM knowledge
domain. Moreover, the study focused primarily on quantitative measures such as publication and citation counts, without
considering factors like the quality of the publications or the impact of individual papers. Incorporating qualitative assessments
or alternative bibliometric indicators, such as the h-index or impact factor, could offer a more nuanced understanding of the
authors' contributions and influence. Furthermore, the fluctuations in citation counts, as well as the recent decline observed
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from 2021 to 2023, warrant further investigation. Researchers and practitioners should closely monitor these developments
and explore the underlying reasons behind them. Moving forward, several research directions can be pursued to advance the
understanding of the GSCM knowledge domain. Firstly, an in-depth analysis and assessment of the content of the publications
could identify emerging research themes, gaps, and trends within the field. Secondly, researchers should explore
interdisciplinary collaborations and cross-pollination of ideas to further advance the field of GSCM. Collaboration between
supply chain management, environmental science, engineering, and other relevant disciplines can lead to innovative solutions
and approaches to addressing sustainability challenges within the supply chain. Lastly, as GSCM practices continue to evolve
and new sustainability issues emerge, future research should focus on investigating the implementation and impact of specific
green practices, such as carbon footprint reduction, circular economy principles, or renewable energy adoption. This would
provide practical guidance for organisations seeking to enhance their sustainability performance.

Additionally, future research could investigate the specific research topics, methodologies, and theoretical frameworks
employed by the identified influential authors. Conducting in-depth reviews or case studies of their work could uncover
emerging trends, research gaps, and potential interdisciplinary collaborations. Overall, this bibliometric analysis offers a
comprehensive snapshot of the GSCM research landscape, but continued exploration and expansion of the research agenda
are necessary to fully capture the dynamic nature of this evolving field.
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