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ABSTRACT

This study aims to provide a comprehensive bibliometric analysis of the intersection between
green supply chain management (GSCM) and artificial intelligence (AI). As environmental
sustainability and digital transformation have become critical priorities for businesses, the
integration of Al into GSCM practices has attracted increasing scholarly attention. In this
context, the study analyzes the intellectual structure, development trends, and research
patterns in this emerging field. Bibliometric data were collected from the Web of Science
(WoS) database using relevant keywords, and the dataset was analyzed using the Biblioshiny
application based on RStudio. The findings reveal a significant increase in the number of
publications, particularly after 2017, indicating growing academic interest driven by
sustainability concerns and technological advancements. The analysis also identifies the most
influential authors, keywords, and thematic clusters, highlighting the evolution of research
from conceptual discussions to more application-oriented studies focusing on performance,
sustainability, and digital transformation. The results suggest that Al plays a transformative
role in enhancing the efficiency, transparency, and environmental performance of supply
chains. This study contributes to the literature by offering a structured overview of the
research landscape and providing insights for future academic and practical developments in
the field of Al-driven sustainable supply chain management.
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Bu ¢alisma, yesil tedarik zinciri yonetimi (GSCM) ile yapay zeka (AI) arasindaki kesisimi
bibliyometrik analiz yontemiyle kapsamli bir sekilde incelemeyi amaglamaktadir. Gliniimiizde
cevreselsiirdiiriilebilirlik ve dijital doniisiim, isletmeler agisindan kritik 6ncelikler haline gelmis
olup, yapay zekanin GSCM uygulamalarina entegrasyonu akademik literatiirde giderek artan
bir ilgi gormektedir. Bu baglamda galismada, s6z konusu arastirma alaninin entelektiel yapisi,
gelisim egilimleri ve aragtirma desenleri analiz edilmistir. Bibliyometrik veriler, ilgili anahtar
kelimeler kullanilarak Web of Science (WoS) veri tabanindan elde edilmis ve veriler RStudio
tabanli Biblioshiny uygulamasi araciligiyla analiz edilmistir. Elde edilen bulgular, 6zellikle
2017 yili sonrasinda yayin sayisinda belirgin bir artis oldugunu ve bu artisin siirdiiriilebilirlik
odakli yaklasgimlar ile teknolojik gelismelerden kaynaklandigini gostermektedir. Ayrica
analiz sonuglari, en etkili yazarlari, anahtar kelimeleri ve tematik kiimeleri ortaya koyarak,
aragtirmalarin kavramsal tartigmalardan performans, siirdiiriilebilirlik ve dijital doniigiim
odakli uygulama alanlarina dogru evrildigini gostermektedir. Bulgular, yapay zekanin
tedarik zincirlerinde verimlilik, seffaflik ve gevresel performansi artirmada doniistiiriicii bir
rol oynadigini ortaya koymaktadir. Bu ¢aligma, ilgili literatiire sistematik bir genel gergeve
sunarak hem akademik arastirmalar hem de uygulayicilar i¢in yol gésterici nitelikte katkilar
saglamaktadir

Atif icin yazim gekli: Onem §. (2026). Green Supply Chain Management and Artificial
Intelligence: Bibliometric Analysis Based on Web of Science (WoS) Platform. Yildiz Social

Science Review, 12(1), 15-27.

1. INTRODUCTION

In today’s global business environment, sustainability has
become a central concern for organizations seeking to
maintain competitiveness while minimizing their environ-
mental impact. The increasing pressure from stakeholders,
regulatory bodies, and consumers has compelled firms to
adopt environmentally responsible practices across their
operations. In this context, green supply chain management
(GSCM) has emerged as a strategic approach that integrates
environmental thinking into supply chain activities, includ-
ing product design, sourcing, production, and logistics.

At the same time, rapid technological advancements have
accelerated the digital transformation of supply chains.
Among these technologies, artificial intelligence (AI) has
gained significant attention due to its potential to enhance
decision-making processes, improve operational efficiency,
and enable real-time monitoring of complex supply chain
networks. Al-driven tools such as machine learning, big
data analytics, and predictive modeling offer new oppor-
tunities to optimize resource usage, reduce emissions, and
support sustainable supply chain practices.

Despite the growing body of research on both GSCM and
Al, studies examining the intersection of these two do-
mains remain fragmented and lack a comprehensive ana-
Iytical perspective. Existing research has primarily focused
on conceptual discussions or empirical applications, while
a systematic mapping of the intellectual structure and evo-
lution of this emerging field is still limited. This gap makes
it difficult for researchers and practitioners to understand

the current state of knowledge, identify dominant research
themes, and recognize future research directions.

To address this gap, this study aims to provide a compre-
hensive bibliometric analysis of the intersection between
GSCM and Al By analyzing data obtained from the Web of
Science (WoS) database, the study reveals the development
trends, key contributors, thematic structures, and research
patterns in this field.

This study makes several important contributions to liter-
ature. First, it offers a structured and systematic overview
of the research landscape at the intersection of GSCM and
AT through bibliometric techniques. Second, it identifies
the most influential authors, keywords, and thematic clus-
ters, thereby clarifying the intellectual structure of the field.
Third, it highlights the evolution of research trends, show-
ing a shift from conceptual discussions toward applica-
tion-oriented and performance-driven studies. Finally, the
study provides valuable insights for both researchers and
practitioners by outlining potential future research direc-
tions and emphasizing the strategic role of Al in enhancing
sustainable supply chain management.

2. CONCEPTUAL FRAMEWORK

GSCM, which originated from the supply chain method,
began to emphasize management activities that highlight
awareness of management processes, environmental pro-
tection, and a sense of responsibility towards nature, par-
ticularly in the 1990s, due to increasing competitive pres-
sures on businesses (Chin et al., 2015). GSCM is essentially
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supply chain management integrated with a green focus.
Therefore, GSCM is an important point for businesses that
want to create a new generation of business perception that
emphasizes management processes that can minimize their
impact on the environment and continues its activities with
this perspective. Because creating the perception that busi-
nesses that emphasize and implement this are “reliable”
and “conscious” is extremely important in the global world
(Zeeshan & Hajra, 2024: 53).

GSCM can be described as a new generation approach that
should be emphasized in order to stand out from increas-
ing competitive pressure, increase efficiency, strengthen the
company’s brand image, and gain consumers’ positive per-
ception of the company (Sharma et al., 2017). In the current
scenario, where our planet is suffering from the dramatic
consequences caused by pollution, a commitment to sus-
tainability, and especially GSCM, has become imperative
for organizations looking to improve their corporate envi-
ronmental performance (Wiredu et al., 2023). Today, busi-
nesses are adding the words “green” and/or “sustainable” to
the beginning of terms at every stage of their operations to
enhance awareness and brand image throughout the supply
chain (Tietze, 2023: 11).

Managers need to develop collaborative relationships based
on trust with stakeholders to fill resource and technical
knowledge gaps and ensure shared problem-solving that
promotes environmental sustainability (Dzhengiz & Ni-
esten, 2020: 888). Sustainable supply chain management
improves long-term performance by integrating the so-
cial, economic, and environmental objectives of the supply
chain. Therefore, it helps monitor performance over the
long term by evaluating business performance based on so-
cial, environmental, and economic dimensions (Peesapati,
2024: 30). Advanced companies that use green logistics and
environmental improvements in supply chains as a strategic

weapon aim to achieve environmental goals through green
management innovations such as green product and green
process innovation by following sustainable competitive
strategies (Jo & Kwon, 2022: 3).

GSCM evaluates all production and value-added steps of
goods and services from an ecological, social and economic
perspective. This type of supply chain is characterized by
approaching all stages of the supply chain, from raw mate-
rial extraction and production to the direct supplier, with a
holistic perspective. The goal is to minimize or even elimi-
nate negative effects and prevent risks in a timely manner.
The aim is to promote responsible and sustainable corpo-
rate strategy and management (Hass, 2022: 15). Combining
environmental philosophy with supply chain management
and organizational practices, supply chain management is
a multitude of synchronized efforts carried out by compa-
nies to intensify their impact on the regular environment
throughout the entire life cycle of a product, including raw
material sourcing and selection, product design, manufac-
turing, finished product distribution, and end-of-life prod-
uct management processes (Perotti et al., 2012).

Based on their definitions in the literature, Liu & Chang
(2017: 4) show GSCM in Figure 1. The solid and dashed
lines represent the greening of traditional supply chain and
reverse logistics activities, respectively.

A green supply chain can be defined as the use of mate-
rials needed by the industry in a way that is environmen-
tally friendly and can be used or reprocessed according to
corporate needs (Nguyen & Le, 2020). GSCM refers to the
way of managing the supply chain in order to reduce Co2
emissions and waste and protect biodiversity (Tseng et al.,
2019). According to another definition, GSCM refers to the
consideration of environmental impacts at all stages of the
chain, starting from the purchasing process, which is the
first stage of production, in the process of producing the

Green
Manufacturing
Green design N 3 Green - Green
Green purchasing Distribution Consuming
Reuse B
A Remanufacturing : :
i ™A i :
: |l i v
I P ! !
] ] e e :— ————— o
| 1
1 Collection
| Recyeme | ¥ N -

Figure 1. Green supply chain management.
Source: Liu & Chang (2017, s.4).
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goods and services needed by the customer, to the recycling
of the product after the consumer uses the product (Du-
ran & Sen, 2024: 3). According to Zhu and Sarkis (2004),
GSCM; purchasing, operations, marketing and logistics, re-
cycling, reuse, remanufacturing, reverse logistics and mon-
itoring the environmental management process including
innovation.

GSCM, integrates environmental factors into supply chain
management by covering topics such as “international en-
vironmental management,” “green procurement,” collab-
oration between customers and the environment, “green
logistics,” and “ecological design,” when compared to tradi-
tional supply chain management (Feng et al., 2022). GSCM
is defined as an important issue that affects the environ-
mental problems of any business engaged in supply chain
activities, which subsequently leads to the improvement
of environmental performance (Chin et al., 2015). GSCM
aims not only to reveal businesses’ environmental sensitiv-
ities but also to carefully incorporate competing business-
es into their processes. This situation provides businesses
with both cost and efficiency advantages in environmental
terms (Chu et al., 2017). The development of GSCM should
be considered as the inclusion of all elements in the supply
chain flow in business processes, approached from an envi-
ronmental perspective from start to finish (Liu & Ma, 2022;
Srivastava, 2007).

The primary objective of GSCM is to conserve resources,
reduce pollution, and ensure sustainable environmental
development. In addition, both developed and developing
countries should actively promote “zero carbon” policies
and establish relevant laws and regulations. This will clearly
accelerate cooperation and development between the envi-
ronment and the supply chain, encouraging the implemen-
tation of GSCM in different sectors. Therefore, GSCM is a
new generation approach applied to strengthen the envi-
ronmental image of today’s businesses, meet public expec-
tations regarding environmental protection, and improve
supply chain operations (Lei et al., 2024: 3).

Within the scope of the project funded by the World Bank,
the “Tiirkiye Green Industry Project’, which consists of
three components: KOSGEB, TUBITAK and the Minis-
try of Industry and Trade, aims to raise awareness among
organizations, companies and individuals related to green
transformation, especially businesses in the manufacturing
sector, to facilitate networking with various stakeholders
and to increase the national visibility of green transforma-
tion efforts (Ministry of Industry and Technology, 2024).

Previous research has identified and validated five main
components of GSCM practices: Green purchasing, eco-de-
sign or design for the environment, investment recovery,
customer collaboration for environmental concerns, and
internal environmental management (Mastos Gotzama-
ni, 2024; Zahran, 2024: 4). In addition, topics such as car-

bon border adjustments, green finance, green and circular
economy, clean, economical, and secure energy supply, sus-
tainable smart transportation, combating climate change,
diplomacy, and awareness-raising activities can also be
included in the GSCM components. Within the scope of
this plan, our country aims to raise awareness and motivate
consumers and producers and to adapt to the green trans-
formation process. In addition, countries are going one step
further in the fight against climate change and setting net
zero emission targets (Tubitak, 2024). To ensure the sus-
tainability of green supply chain management, today’s busi-
nesses aim to improve management processes not only by
emphasizing green practices across all supply chain factors
but also by spearheading the implementation of necessary
environmental policies (Agrawal et al., 2022).

GSCM aims to ensure the most efficient logistics aspects of
the production process in businesses with a green empha-
sis. This will also affect the parties involved due to the mul-
tifaceted perspective resulting from the inclusion of sup-
pliers, manufacturers, customers, and disposal companies
in supply chain activities. For this reason, in the context of
GSCM, an interactive link is established between tradition-
al supply chain management and green supply chain factors
(Hunke & Prause, 2014: 16).

In today’s global world, not only developed countries but
also developing countries are prioritizing sustainable ap-
proaches, and it is possible to say that they are not only
expressing this perspective but also putting it into practice
throughout their activities. In addition, it is possible to say
that they are taking an extremely sensitive approach to en-
vironmental issues around the world, and that both com-
petitors and stakeholders are united on this point. For this
reason, the public sector also requires the implementation
of environmental management systems and certification,
which are mandatory for business activities to address en-
vironmental issues. This situation enables the formation of
certain standards not only for businesses but for all busi-
nesses around the world (Jo & Kwon, 2022: 3).

A literature review reveals that green supply chain manage-
ment positively impacts business performance by promot-
ing sustainability (Awan et al., 2017; Khan et al., 2019; Yildiz
Cankaya & Sezen, 2019). According to Liu et al. (2018),
the fundamental way for businesses to adopt green supply
chain management is through rapid adaptation to inno-
vations. Furthermore, according to Malviya et al. (2018),
implementing green supply chain practices in all opera-
tional processes, especially in manufacturing companies, is
critical for achieving a long-term sustainable perspective.
Kafa et al. (2020) prove that companies need to establish
supply chain management processes that take into account
adequate criteria to achieve corporate sustainability. Table 1
summarizes the role of artificial intelligence in green supply
chain applications:



Yildiz Social Science Review, Vol. 12, No. 1, pp. 15-27, 2026

19

Table 1. Role of Al in green supply chain practices

Green Supply Chain Practice The Role of AI

Green procurement

Selecting sustainable suppliers based on environmental and social metrics. Automating repetitive

procurement tasks, reducing human error and operational costs. Improving transparency and
traceability in supply chains. Providing insights into supplier performance, market trends, and

demand forecasting.

Green production

Using intelligent robots to perform repetitive production tasks with high precision and efficiency.

Monitoring energy consumption and product output in real time. Reducing unnecessary tasks and
emissions through real-time analytics.

Green logistics

Forecasting demand and reducing emissions using predictive analytics and machine learning.

Automating warehouse systems. Scheduling vehicles and selecting efficient delivery routes to
minimize transportation emissions.

Recycling

Using image recognition and machine learning for waste classification. Analyzing product life

cycles and supply chain data to identify waste sources and suggest reduction strategies. Supporting
circular economy strategies. Simulating scenarios and evaluating environmental impacts to support
decision-making regarding circular economy initiatives.

Beniaich & Hmioui, 2025.

Table 1 clearly demonstrates that artificial intelligence plays
a critical role across all stages of green supply chain practic-
es, reinforcing its importance as a key driver of sustainable
transformation.

The intersection of AIl, GSCM, and technology innovation
presents a promising avenue for achieving sustainable perfor-
mance in supply chains. Al can be used to improve the effective-
ness and efficiency of GSCM applications, such as optimizing
energy consumption in manufacturing processes, predicting
demand for eco-friendly products, and designing sustainable
packaging solutions. Furthermore, Al can enable the develop-
ment of innovative technologies that support GSCM, such as
autonomous vehicles for low-emission logistics, smart sensors
for real-time monitoring of environmental impact, and block-
chain-based platforms for transparent and traceable supply
chains (Sharma et al. 2022; Taseen et al., 2024).

It provides the following advantages and opportunities for
the integration of Al throughout GSCM (Beniaich & Hmi-
oui, 2025; Fowosere et al., 2025: 329):

- Al-powered optimization of logistics and transporta-
tion to reduce emissions and energy consumption,

- Al-powered predictive maintenance and asset manage-
ment to improve efficiency and extend equipment life,

- Al-based supply chain visibility and traceability to enable
better monitoring and reporting of environmental impact,

- Al-powered decision support systems to help make
more informed and sustainable choices throughout the
supply chain,

- With the development of AT applications, they are be-
coming more comprehensive, useful, and accessible for
business applications.

Overall, the integration of artificial intelligence into green
supply chain management represents a significant paradigm

shift in how organizations address sustainability challenges.
While traditional supply chain approaches primarily focus
on cost efficiency and operational performance, Al-driven
systems enable predictive, adaptive, and data-driven deci-
sion-making processes. This transformation allows organi-
zations to move beyond reactive environmental strategies
toward proactive and optimized sustainability practices.
In this context, the convergence of AT and GSCM not only
enhances operational efficiency but also strengthens long-
term environmental performance and competitive advan-
tage, positioning Al as a strategic enabler of sustainable
supply chain transformation.

3. MATERIALS AND METHODS

This section presents the purpose of the research, the anal-
yses conducted, and the findings.

3.1. The Purpose of the Research

The primary aim of this study is to examine the intellectual
structure, development trends, and thematic evolution of
research conducted at the intersection of GSCM and Al
In this context, the study seeks to provide a comprehensive
overview of the research landscape by identifying promi-
nent concepts, influential authors, collaboration patterns,
and citation structures within the existing literature.

3.2. Data and Analysis

This study employs a bibliometric analysis approach to sys-
tematically evaluate the existing body of literature. Biblio-
metric analysis is widely used to map scientific knowledge,
identify research trends, and analyze the intellectual struc-
ture of a specific field.

The data used in this study were obtained exclusively from
the Web of Science (WoS) database, which is recognized
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as one of the most reliable and comprehensive sources of
high-quality academic publications. WoS was preferred due
to its rigorous indexing standards and its ability to provide
structured and consistent bibliographic data.

To ensure a comprehensive dataset, multiple keywords were
used during the data collection process. The search query
included combinations of terms such as “green supply chain
management,” “artificial intelligence,” and “sustainable sup-
ply chain” The search was limited to articles published in

English within the Business and Management categories.

Following the initial search, the dataset was refined by ap-
plying inclusion criteria such as document type (articles),
language (English), and subject area. The final dataset con-
sisted of 151 articles covering the period between 2008 and
2025. The data collection process was completed on No-
vember 20, 2025, to ensure consistency and replicability.

For data analysis, the Biblioshiny application based on
RStudio was used. This tool enables advanced bibliomet-
ric analysis, including data visualization, citation analysis,
keyword co-occurrence, and thematic mapping. Through
this analysis, the study identifies key research trends, in-
fluential contributors, and the evolution of the field over
time (Table 2).

4. FINDINGS

This section presents the findings derived from the biblio-
metric analysis of 151 scientific studies conducted at the in-
tersection of green supply chain management (GSCM) and
artificial intelligence (AI).

Figure 2 illustrates the annual scientific production in this
research field. The findings indicate that although the first
studies appeared around 2008, a significant increase in pub-
lication volume has been observed, particularly after 2017.
This upward trend suggests a growing academic interest

driven by increasing global concerns about sustainability,
climate change, and the need for digital transformation in
supply chain processes. The acceleration in recent years also
reflects the expanding role of artificial intelligence technol-
ogies in addressing complex environmental and operation-
al challenges.

Figure 3 presents the average number of citations per year.
The results show a notable increase in citations until around
2020, followed by a slight decline in subsequent years. This
pattern can be interpreted as a typical citation lifecycle,
where earlier foundational studies accumulate more ci-
tations over time, while more recent studies have not yet
reached their full citation potential. It also indicates that the
field has reached a certain level of maturity, with well-estab-
lished core studies shaping subsequent research.

The word cloud presented in Figure 4 highlights the most
frequently used terms in the studies analyzed. Keywords
such as “artificial intelligence,” “performance,” “framework,”
“management,” and “supply chain management” emerge as
dominant concepts. This finding suggests that literature
has evolved beyond purely conceptual discussions and in-
creasingly focuses on performance measurement, strategic
frameworks, and practical implementation issues.

Figure 5, which presents the tree map analysis, provides a
more detailed and structured view of keyword frequency.
The prominence of terms such as artificial intelligence and
performance indicates that researchers are increasingly
interested in examining the tangible outcomes of Al inte-
gration within GSCM practices. This shift reflects a tran-
sition from theoretical exploration to application-oriented
research, emphasizing efficiency, sustainability, and opera-
tional performance.

Figure 6 presents the three-field plot analysis, which links au-
thors, keywords, and sources. The findings reveal a concentra-
tion of research around specific authors and thematic areas,

Annual Scientific Production

Articles

2008
2010
2012
2014

Year

2018

2018
2020
2022
2024

Figure 2. Annual scientific production.
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Table 2. Descriptive statistics

Publication year range of articles 2008-2025 Keywords plus (ID) 334
Documents 151 Author’s keywords (DE) 515
Annual growth rate % %23.05 Authors 504
Document average age 2.29 Authors of single-authored docs 18
Average citations per doc 47.45 Co-Authors per Doc 3.75
References 10231 International co-authorships % %42.38
Web of Sciences

indicating the presence of influential contributors shaping the
intellectual structure of the field. This clustering also suggests
the emergence of specialized research streams focusing on
Al-driven sustainability and supply chain innovation.

Finally, Figure 7 illustrates the country collaboration net-
work. The results indicate a high level of international col-
laboration, particularly among developed and emerging
economies. This suggests that sustainability and AI-driven
supply chain management are global concerns requiring
cross-border knowledge exchange and cooperation. The
presence of international co-authorship further highlights
the interdisciplinary and collaborative nature of this re-
search domain.

Overall, the findings demonstrate that the intersection of
GSCM and Al is a rapidly growing and evolving research
area. The increasing number of publications, diversification
of research themes, and strong international collaboration
patterns indicate that this field will continue to expand in
the coming years.

In addition to the general trends, further analysis was con-
ducted to identify the most influential studies and sources
within the field. Figure 8 presents the most globally cited
documents. The findings indicate that a limited number of

studies have accumulated a significantly higher number of
citations compared to others, highlighting their founda-
tional role in shaping the intellectual structure of the re-
search domain. These highly cited works predominantly
focus on the integration of artificial intelligence into supply
chain processes and sustainability practices, providing both
conceptual frameworks and empirical insights that guide
subsequent studies.

In addition, the top 10 most globally cited documents
are presented in Table 3. These studies represent the core
knowledge base of the field and have significantly influ-
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Figure 4. Word cloud.
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Table 3. Top 10 most globally cited documents

Rank  Authors Year Source Global Citations
1 Benzidia S. 2021 Technological Forecasting and Social Change 308
2 Dhamija P. 2020 Total Quality Management Journal 177
3 Feng Y. 2022 International Journal of Production Economics 123
4 Sharma R. 2022 International Journal of Production Research 103
5 BagS. 2021 Journal of Enterprise Information Management 88
6 Ninlawan C. 2010 International Conference (Engineering & Computer) 73
7 Long Q. 2021 IEEE Transactions on Evolutionary Computation 68
8 Zhang Q. 2022 Technological Forecasting and Social Change 48
9 Wang J. 2020 Journal of Cleaner Production 43
10 Wang J. 2020 Computers & Industrial Engineering 42

Web of Sciences

enced subsequent research. The concentration of citations
among a limited number of publications indicates that the
field is shaped by a set of seminal works, which provide
both theoretical foundations and methodological guidance
for future studies.

Furthermore, Figure 9 presents the most relevant sources
contributing to this research area. The results reveal that
journals such as Sustainability, Environmental Science and
Pollution Research, and International Journal of Production
Economics stand out as the most productive outlets. This

concentration suggests that knowledge production in this
field is clustered within a limited number of high-impact
journals. These findings provide important guidance for
future researchers in identifying suitable publication out-
lets and understanding the core dissemination channels
of the field.

Opverall, these results provide a comprehensive overview of
the intellectual, thematic, and publication structure of the
field, offering a solid foundation for further discussion on
the implications, research gaps, and future directions.

management

supply chain management
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4%
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Figure 5. Tree map.
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5. RESULTS & DISCUSSION

This study aims to provide a comprehensive bibliometric
analysis of the intersection between green supply chain
management (GSCM) and artificial intelligence (AI).
Considering the environmental challenges faced by to-
day’s world, businesses are required to adopt proactive
strategies and develop sustainable policies supported by
accurate data-driven insights. In this context, GSCM has
become a critical approach for achieving both environ-

mental protection and long-term organizational perfor-
mance.

The findings indicate that the integration of Al into supply
chain processes enables organizations to monitor environ-
mental performance in real time, optimize resource alloca-
tion, and ensure compliance with sustainability regulations.
Al-driven systems enhance decision-making capabilities by
processing large volumes of data efficiently, thereby sup-
porting the balance between economic and environmental
objectives (Fowosere et al., 2025: 329). In this regard, the
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growing adoption of AI technologies plays a key role in
improving sustainability performance and operational ef-
ficiency (Chen, 2025).

The bibliometric results reveal that although early studies
on Al and GSCM emerged around 2008, there has been a
significant increase in publication output in recent years.
This rapid growth reflects the rising importance of sus-
tainability concerns and the accelerating impact of digital
transformation in supply chain management. Moreover, the
findings suggest a transition from theoretical discussions to
more application-oriented research areas such as opera-
tional efficiency, circular economy practices, and sustain-
ability-driven digital transformation. This shift indicates
that the field has reached a certain level of maturity and is
increasingly aligned with real-world industrial needs.

Consistent with existing literature, the findings show that
traditional performance indicators such as cost and return

on investment are gradually being replaced by broader stra-
tegic concerns such as environmental sustainability, resil-
ience, and corporate reputation (Fowosere et al., 2025: 329).
This transformation is supported by the findings of Gallo
et al. (2023), who argue that Al capabilities enhance sup-
ply chain visibility and facilitate large-scale decision-mak-
ing, particularly in addressing environmental challenges.
Similarly, Singh et al. (2024) emphasize that Al-driven big
data analytics significantly contributes to optimizing supply
chain processes and maintaining environmentally sustain-
able operations. Supporting this perspective, Nozari (2024)
and Makhdoom et al. (2025) demonstrate that AT adoption
positively influences sustainable performance, highlighting
the strategic importance of technological investments.

Furthermore, the results suggest that the implementation of
Al-driven GSCM practices is highly influenced by contextu-
al factors such as regulatory environments and firm-specif-
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ic characteristics. As highlighted by Handoyo (2023; 2024),
variations in national regulations, industry dynamics, and
organizational structures play a crucial role in shaping sus-
tainability practices. Therefore, a deeper understanding of
these contextual factors is essential for both researchers and
practitioners aiming to enhance sustainability outcomes.

Despite the significant advantages of integrating AI into
GSCM, several challenges remain. These include high im-
plementation costs, data security concerns, lack of techni-
cal expertise, and difficulties in integrating AI technologies
into existing supply chain infrastructures. Additionally, the
environmental impact of Al systems themselves—particu-
larly in terms of energy consumption—should not be over-
looked. These challenges highlight the need for a balanced
and strategic approach to Al implementation, ensuring that
technological advancements do not undermine broader
sustainability goals.

This study also makes important theoretical contributions
by providing a structured overview of the intellectual land-
scape of Al-driven GSCM. By identifying influential stud-
ies, dominant journals, and emerging research themes, the
study offers a valuable roadmap for future research. In par-
ticular, the identification of highly cited works provides a
strong foundation for scholars seeking to build upon estab-
lished knowledge structures.

However, this study is not without limitations. Bibliomet-
ric analyses are inherently descriptive and may not fully
capture the qualitative depth of individual studies. As em-
phasized in the literature, such analyses reflect the dataset
used and may not represent the most recent developments
in the field. Additionally, the reliance on a single database
may limit the comprehensiveness of the analysis (Han-
doyo, 2024). Future studies could address these limitations
by incorporating multiple databases and complementary
research methods such as systematic literature reviews or
empirical analyses.

6. CONCLUSION

In conclusion, the findings of this study demonstrate that
the integration of artificial intelligence into green supply
chain management is a rapidly evolving and strategically
important research area. The increasing number of publica-
tions, the emergence of influential studies, and the growing
emphasis on practical applications indicate that this field
will continue to expand in the coming years. Future re-
search is encouraged to build upon the highly cited works
identified in this study and to explore emerging themes
such as AI ethics, transparency, and sustainability-oriented
innovation at both organizational and national levels.
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