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ABSTRACT: The present review is a systematic literature review-cum-bibliometric analysis of Artificial Intelligence
in Sustainable Supply Chain Management to canvass the field holistically. Through this review, the authors have tried
to find the dominant themes in the field of sustainable supply chain management and the importance of Artificial
Intelligence in making supply chains less carbon-intensive and more resilient. The data for the review is procured from
Elsevier’s Scopus database by using important keywords. The final database used for this review comprises 178 articles
and 17 review papers. It was found that predictive analytics, circular economy, and green logistics were the most
dominant themes for this study.

KEYWORDS: Arttificial Intelligence; Sustainable Supply Chain; Operations; Management; Bibliometric Analysis.
1. INTRODUCTION

Al is becoming a major enabler of efficient, resilient and sustainable supply chains by improving demand forecasting,
minimizing waste and reducing emissions. According to MarketsandMarkets (2025), the global Al in supply chain
market is projected to reach USD 50.01 billion by 2031, growing at a CAGR of 22.9%. As organizations face increasing
pressure from regulators, investors and consumers to adopt sustainable practices, research in this field is also expanding,
making it important to systematically organize existing knowledge.

Operations Research (OR) uses mathematical modelling, optimization, forecasting and simulation to support decision-
making under limited resources and uncertainty. These techniques help businesses balance costs, service quality and
environmental objectives. Bibliometric analysis provides a systematic and quantitative way to understand research
trends, identify knowledge gaps and support informed decisions (Donthu et al., 2021; Zupic & Cater, 2015).

This study combines a Systematic Literature Review (SLR) with bibliometric analysis to examine research on Al in
sustainable supply chain management. Using the search string “Artificial Intelligence and Supply AND Sustainability”
on Scopus, 3,026 documents were initially identified. Following PRISMA-based screening, 1,474 documents published
between 2006 and 2026 across 705 sources were analyzed using Scopus, R Studio and Biblioshiny.

The findings reveal that the field is growing rapidly, with an annual growth rate of 36.5%, 5,374 contributing authors
and 39.82% international co-authorship. Sustainability (Switzerland) is the most productive journal, followed by the
Journal of Cleaner Production and the International Journal of Production Research. China, India and the USA lead in
publication output. Thematic analysis also shows a shift from broad concepts of Al and sustainability towards supply
chain optimization, resilience, blockchain and the Internet of Things.

The study addresses five research questions concerning publication growth and citations, leading sources and countries,
international collaboration, relationships among authors and keywords, thematic evolution, and the scientific,
managerial and social implications of the findings.
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2. LITERATURE REVIEW
1. General comments on the relevant literature

A large and growing body of literature has investigated how artificial intelligence (Al), machine learning, digital
technologies, and circular economy principles enable products, materials, and operational processes to achieve
environmental, economic, and social sustainability (Abbas et al., 2026) (Govindan et al., 2019)(Mohsen et al.,
2026)Almost all of the latest records focus on the operationalization of Al capabilities to transform supply chains
from reactive, fragmented entities into resilient, closed-loop, and predictive networks.

Artificial intelligence, green supply chain management, and digital transformation constitute the primary and most
advanced themes on the thematic map of bibliometric evaluations, falling directly into the quadrant of motor themes.
Machine learning, deep learning, optimization, and supply chain resilience constitute a second dense theme, closely
aligned with environmental sustainability, carbon emission management, and ESG compliance(Uzunov &
Angeleska, 2026). (Chowdhury et al., 2025)Keyword co-occurrence networks confirm this pattern: Al capabilities,
demand forecasting, [oT sensors, and multi-objective optimization are tightly linked to supply chain resilience, while
circular economy practices, generative Al, and blockchain integration form dynamic, emerging clusters.(Baruah &
Moshref-Javadi, 2026)(Lukacs et al., 2026)(Sun & Diao, 2023)

2. Previous research: a historical perspective

Research into supply chain optimization and digital technologies has a longer history than recent dataset windows
capture(Baruah & Moshref-Javadi, 2026)(Kamruzzaman et al., 2025). Systematic reviews tracing this domain cover
records spanning over two to three decades of scientific output.(Moosabeiki Dehabadi et al., 2026)

Earlier research focused primarily on deterministic optimization, linear programming, and cost
minimization.(Gumilang et al., 2026) However, recent literature indicates an exponential growth in publications,
driven by the emergence of Industry 4.0 and Industry 5.0 technologies, post-pandemic operational disruptions, and
global decarbonization mandates. A rapid surge in research framed around Generative Al, Large Language Models,
dynamic digital twins, and AloT architecture(Baruah & Moshref-Javadi, 2026)(Masmali et al., 2026)s has elevated
sustainability from a peripheral compliance obligation to a core strategic dynamic capability.(Hoang et al., 2025)

3. Previous Research: methodological approaches taken

What is known about this field is built upon both primary empirical investigations and secondary systematic
literature reviews. Several systematic literature reviews and bibliometric analyses have been undertaken using

explicit protocols, such as PRISMA, and quantitative mapping tools to establish thematic structures.(El-Sattar et al.,
2026)

Studies in this domain primarily employ three methodological approaches:

1. Empirical Survey & Structural Equation Modeling: Used to test structural frameworks linking Al
adoption or assimilation depth to supply chain resilience, agility, and sustainable firm performance.(Chowdhury
et al., 2025)(Khan et al., 2025)

2. Machine Learning & Simulation Modeling: Advanced analytical studies deploy Extreme Gradient
Boosting (XGBoost), Long Short-Term Memory (LSTM) networks, Convolutional Neural Networks (CNN),
Bio-inspired Graph Neural Networks, and Particle Swarm Optimization (PSO) for real-time demand forecasting,
predictive maintenance, and route optimization.(Bhavikatta & Goluguri, 2026)

3. Multi-Criteria Decision-Making (MCDM) & Hybrid Optimization: Frame(Nguyen et al,
2024)works such as Neutrosophic DEMATEL, TOPSIS, VIKOR, Analytic Hierarchy Process, Best-Worst
Method, and Grey-DEMATEL are widely applied to solve complex supplier selection and adoption(Khaleghi et
al., 2026)(Maklavani et al., 2026) risk prioritization problems under operational uncertainty.(Ben Youssef et al.,
2026)(Garg & Vemaraju, 2025)(GholamAzad & Eydi, 2026)
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4. Previous Research: what has been established or proposed(Virmani et al., 2026)

Several studies have established that Al adoption directly enhances supply chain operational efficiency, carbon
footprint reduction, and risk mitigation.(Liu et al., 2026)(Jafari et al., 2026) Specifically, Al-driven demand
forecasting lowers inventory hold costs, mitigates overproduction, and reduces transport-related greenhouse gas
emissions.(Gotelli et al., 2026)(Bhavikatta & Goluguri, 2026)

It is now well established across various sectors including agri-food, fashion, automotive, healthcare, and energy
that integrating Al with IoT sensors and Blockchain yields robust real-time traceability and quality
assurance(Bhuiyan et al., 2026). Furthermore, Al enables closed-loop reverse logistics by optimizing product
returns, waste valorization, and circular recycling workflows.(Geraeli & Roghanian, 2026)(Mir et al.,
2026)(Moosabeiki Dehabadi et al., 2026)

However, recent studies highlight significant trade-offs and unintended operational consequences:

o The Sustainability—Resilience Paradox: Empirical findings demonstrate that maximizing short-term
sustainability targets can sometimes induce structural rigidity, potentially creating trade-offs with supply chain
resilience unless mediated by flexible dynamic capabilities.

. ESG Opportunism: Generative Al tools can be misused to artificially inflate corporate ESG reporting
scores and mask underlying operational risks across complex supplier networks.(Chowdhury et al., 2025)

o High Energy & Computing Footprints: The computational power required for complex Generative
Al models and advanced algorithms introduces environmental burdens, emphasizing the need for eco-centric,
low-power "Green Al" architectures.(Esho et al., 2026)(Nguyen et al., 2024)

5. Stating what is currently known about the topic

A clear relationship exists between artificial intelligence, supply chain resilience, and environmental
performance(Thiirer et al., 2020). Al is no longer viewed merely as a localized operational tool, but as a dynamic,
systemic enabler capable of driving end-to-end sustainable supply chain transformation.(Khan et al., 2025)(Liu et
al., 2026)

Current scholarship confirms that successful Al deployment relies heavily on organizational governance, workforce
skill development, human-Al collaboration (Industry 5.0 paradigms), zero-trust cybersecurity architectures, and
dynamic capability building. While technical algorithms (e.g., neural networks, metaheuristics, large language
models) have matured significantly, practical implementation across small and medium-sized enterprises (SMEs)
and complex multi-tier supply networks remains constrained by data silos, high capital costs, and regulatory
ambiguities.(Amarasuriya & Abston, 2026)(Garg & Vemaraju, 2025)

3. RESEARCH OBJECTIVE

The fundamental aim of this review is to discover upcoming trends in article and journal publications and their
performance, patterns of collaboration, and constituents in research and to analyze the intellectual structure of Al in
sustainable supply chain management. This can be achieved by setting smaller goals as follows: -

(1) To uncover the prevalent trends in publications of Artificial Intelligence in Sustainable Supply Chain Management
in terms of Journals, time, Authors, affiliated institutions, and countries

(2) To discover influential research, models, analyses, and studies in this field.

(3) To understand and reiterate how the research in this domain has advanced over time and what are the current trends
in the field.

(4) To analyze whether studies in the past are inclined towards a particular segment of sustainable supply chains.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM68319 | Page 3



https://ijsrem.com/

s, gtz International Journal of Scientific Research in Engineering and Management (I[JSREM)
W Volume: 10 Issue: 10 | Oct - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

(5) To find gaps in research and potential areas of future research

4, RESEARCH METHODLOGY

Al is playing a growing role in making corporate supply chains more efficient, resilient and environmentally sustainable.
Companies are under increasing pressure from regulations, investors and customers to reduce carbon emissions cut waste
and support circular economy practices. To meet these goals many organizations are using Al tools such as machine
learning, predictive analytics and intelligent automation. To understand how research on Al and sustainable supply chain
management has developed it's important to review literature systematically. This involves identifying themes tracking
the evolution of ideas and finding areas that still need more study.

To carry out this study, a structured bibliometric analysis was designed. The process began with selecting literature
sources. The main database used was Scopus from Elsevier. This database is known for its accurate coverage of peer-
reviewed research in business, engineering and environmental science—fields that are all relevant to this topic. A search
was conducted using the string *"Artificial Intelligence AND Supply AND Sustainability"* which returned 3,026
documents. However this initial set included different types of publications, languages and years making it unsuitable
for a focused bibliometric study. So a four-step screening process was applied to clean and sharpen the dataset.

The first step applied a time filter keeping publications from 2016 to 2027. This period was chosen because it marks
when modern Al technologies became mature and widely available. Focusing on this time frame ensures the study looks
at real-world Al applications rather than outdated approaches. After this the document type filter was used. Peer-
reviewed articles and review papers were kept. Conference proceedings, book chapters, editorials and trade articles were
removed due to differences in peer-review standards and incomplete data needed for citation and keyword analysis. This
step reduced the number of records to 1,520.

Next the language filter was applied. Papers in German and French were excluded to avoid translation errors and
inconsistencies during analysis. This left 1,484 documents. Then the source type was checked. Only academic journals
were retained. Books, trade publications and preprints were removed because they do not follow the rigorous peer-
review process. The final dataset included 1,458 peer-reviewed journal articles and review papers. This clean high-
quality collection forms the basis, for analysis, including citation mapping, keyword co-occurrence networks and trend
detection. The full process is detailed in the PRISMA flow diagram.
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5. DATA ANALYSIS AND RESULTS

Main information:

To understand research on the Role of Artificial Intelligence in Sustainable Supply Chain Management, a bibliometric
analysis was done using the Bibliometrix R-package (Aria & Cuccurullo,2017) and its Biblioshiny tool the dataset
included 1,474 documents published in 705 different sources between 2006 and 2026. This shows that the topic is studied
across many different fields, such as operations management, computer science, environmental studies, and information
systems, rather than being limited to just one or two journals. (Kusiak, Xiang et al., & Kakani et al.)

The collection showed a very high annual growth rate of 36.5%, which is well above the 10% level normally seen as a
sign of a fast-growing research area. This confirms that Al in sustainable supply chains is a rapidly expanding topic,
with more researchers studying it each year as companies start using Al tools to become more sustainable and resilient.
Actotal of 5,374 authors contributed to this research, but only 115 of them published papers alone. This shows that almost
all the work in this field is done in teams, which makes sense since combining Al with supply chain and
sustainability(Khanashyam et al., 2025) topics usually needs experts from different backgrounds (Zupic & Cater)

This teamwork pattern is also supported by the fact that each paper had an average of 4.24 co-authors, and 39.82% of
papers involved authors from more than one country. This shows that researchers around the world are working together
on this topic, which is common in fields with global relevance like sustainability. Such international collaboration is
often linked to higher-quality, more impactful research.(Huang & Mao, 2024)

The collection also contained 4,352 unique keywords chosen by authors, showing that the topic covers many themes,
such as predictive analytics, machine learning, circular economy, reducing carbon footprints, and supply chain
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resilience(Rusch et al., 2023). On average, the documents were only 1.77 years old, meaning most of the research is
very recent. This matches the fact that Al has only recently become widely used in supply chain sustainability work.
Finally, the average number reference citations per document was 30.24, which is quite high, especially since the papers
are so new. Since newer papers usually have fewer citations simply because they haven't had enough time to be cited
yet, the real impact of this research area is likely to grow even more in the coming years.

Annual Production Chart:
Annual Production 2006-2026
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Figure 1. Annual publication output on the role of Al in sustainable supply chain management, 2006-2026.

The Annual Scientific Production chart shows how many research papers were published each year on Al in Sustainable
Supply Chain Management, starting from 2006 up to 2026. Looking at the chart, we can clearly see that the topic has
gone through different stages of growth over time.

From 2006 to around 2019, the number of papers published each year stayed very low, close to zero. This means that
during this period, very few researchers were studying Al in the context of sustainable supply chains(Adamowski, 2008).
The topic was likely to be still new and not widely recognized as an important research area yet. Most industries and
researchers were probably more focused on other topics, and Al itself was still developing as a technology during these
early years.

Starting from around 2020, we can see a small but steady increase in the number of publications. This slow rise happened
because Al technologies, such as machine learning and data analytics, were becoming more advanced and more widely
used in different industries, including supply chain management. At the same time, sustainability was becoming a bigger
global concern, so more researchers started exploring how Al could help make supply chains more environmentally
friendly and efficient.(Di Vaio et al., 2020)

The most important part of the chart is the sharp increase seen between 2023 and 2026. During this short period, the
number of publications jumps from around 100 papers to almost 500 papers per year. This is a huge and very fast
increase, happening in just three to four years. Such a steep rise shows that Al in sustainable supply chain management
has quickly become a very popular and important research topic, attracting a lot of attention from scholars around the
world.

The dotted line in the graph shows the overall growth pattern. It rises slowly at first and then very steeply, which means
the yearly number of papers grew by about 40% on average. The line fits the real data very well (R? = 0.95). In the most
recent years, the actual number of papers is even higher than this line, so growth has been faster than usual.

This kind of rapid, exponential growth pattern is very common in research fields that are new and developing quickly,
especially when new technologies are being adopted rapidly across industries. This trend also matches the very high
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annual growth rate of 36.5% mentioned earlier in the Main Information summary of this study. Overall, this chart
confirms that Al in sustainable supply chain management is no longer a small or niche topic it has become a fast-growing
and increasingly important area of research, likely driven by recent improvements in artificial intelligence, the growing
availability of big data, and the urgent global need for more sustainable and resilient supply chains.(Naz et al., 2022)

It is also worth noting that the data for 2026 may be incomplete, since the year has not yet ended at the time this analysis
was conducted. This means the actual number of publications for 2026 could turn out to be even higher once the year is

fully completed.
Average Citations per Year:

Average Citations per Year
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Figure 2. Average citations per year (2006-2026)

The Average Citations per Year chart shows how many citations, on average, papers published in each year have
received. This is different from the Annual Scientific Production chart, because that one showed how many papers were
published, while this one show how impactful or influential those papers have been in terms of citations.

From 2006 to 2017, the average citations per year stayed low and moved up and down a little, mostly staying between
2 and 8 citations(Adamowski, 2008). This means that papers published in these early years did not receive very high
citation counts, which makes sense because Al in sustainable supply chain management was still a new and small topic

at that time, so fewer researchers were citing work in this area.

A very sharp change happens after 2017. The average citations jump suddenly to almost 20 in 2018, which is a huge
increase compared to previous years. After a small dip in 2019, the citations rise again and reach the highest point of the
whole chart in 2022, at slightly above 20 citations. This shows that papers published between 2018 and 2022 were the
most cited(Javaid et al., 2022)(Kamble et al., 2022) and had the strongest impact within this research field. This period
likely represents the time when Al in sustainable supply chains became a well-recognized and important topic, so papers

from these years were read, referenced, and built upon by many other researchers.

After 2022, the average citations start dropping steadily, falling all the way down to almost 3 by 2026. This drop does
not mean that recent papers are less important or lower quality. Instead, it happens because newer papers simply have
not had enough time yet to be cited by other researchers. This effect is known as citation lag, meaning that papers need
a few years to accumulate citations, so very recent publications (like those from 2024, 2025, and 2026) naturally show

low citation averages for now, even if they turn out to be highly cited later.
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Three Fields Plot:
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Figure 3. Three Fields Plot showing the relationship between authors, countries and keywords

This following diagram connects three dimensions of the research collection: authors on the left, countries in the middle,
and keywords on the right. Band thickness represents how frequent connections occur, giving a complete picture of who
is publishing, where they are based, and what topics they study.

Leading Global Countries: China, India, and the USA are the main countries doing research in this field. The UK and
Italy also make important contributions. Researchers from Europe, Asia, the Middle East, and Australia are also
involved, showing that Al in sustainable supply chains is a global area of research.

National vs. International Authors: Many researchers mainly work with people from their own country. For example,
Indian researchers often collaborate with other Indian researchers, and Chinese researchers do the same. However, some
researchers, such as Trollman H., Jagtap S., and Hassoun A., work with researchers from different countries, showing
international collaboration.

Core & Specialized Topics: The main research focuses on Artificial Intelligence, sustainability, supply chain
management, and sustainable development. Researchers also study specific areas such as machine learning, blockchain,
decision-support systems, and the circular economy. This shows how Al is being used in different ways to make supply
chains more sustainable.
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Figure 4. Most Relevant Sources by Document Volume

This table highlights journals that have published 10 or more papers on Al in sustainable supply chain management,
showing where the core research in this field is shared.

1. Main Journal: Sustainability (Switzerland) is the leading journal in this field, with 115 papers, which is
much higher than any other journal. This shows that it is a major source for research on Al and sustainable
supply chains.

2. Other Important Journals: Journal of Cleaner Production has 23 papers, while International Journal of
Production Research has 20 papers. These journals show strong interest from researchers working in production,
operations, and sustainability.

3. Different Areas of Application: Other journals focus on specific industries. For example, Trends in Food
Science and Technology and Computers and Electronics in Agriculture show how Al is being used in areas like
food and agriculture. Other journals focus on business, energy, and environmental management.

4. Bradford’s Law & Interdisciplinary Nature: The research is highly concentrated in one major journal,
followed by many journals with fewer papers. This is an example of Bradford’s Law. The variety of journals
also shows that Al in sustainable supply chains is interdisciplinary, involving many different fields.

Overall, the research on Al in sustainable supply chain management is rapidly growing, a solid foundation in artificial

intelligence and sustainability with diverse, specialized applications across industries.
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Production Overtime:

Sources' Production over Time
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Figure 5. Cumulative number of publications in the top five journals (2006-2026)

The chart shows how the number of papers published by the top journals changed from 2006 to 2026. It helps us
understand not only which journals publish the most research, but also when their growth started.

1. Slow Growth in the Early Years: Until around 2012, most journals published very few papers on this
topic. International Journal of Production Research and Journal of Cleaner Production were among the first to
show some growth, indicating that research in this area had already started.

2. Rapid Growth of Sustainability: The biggest change can be seen in Sustainability (Switzerland). It
remained relatively low until around 2017-2018, after which the number of papers increased very quickly. By
2020, it had moved ahead of the other major journals, and by 2026 it had published over 100 papers.

3. Steady Growth of Other Journals: Journal of Cleaner Production and International Journal of Production
Research grew more slowly and consistently over the years. By 2026, they had around 20-23 papers each, much
lower than Sustainability.

4. New Journals Growing Quickly: Discover Sustainability and Trends in Food Science and Technology
started showing significant growth only around 2023. However, they quickly reached around 19-20 papers by
2026, showing that newer journals are also becoming important in this research area.
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Figure 6. Annual publication output of the USA
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The USA's production shows an exponential trend line of y = 0.5706¢%3!4% with a very strong R? value of 0.9831,

meaning this exponential curve fits the actual data extremely well. This confirms that the USA's research output has
been genuinely growing exponentially rather than steadily, with the growth rate itself increasing over time. The actual
line stays close to zero for most years and only shoots upward sharply after around 2020, closely following the
exponential curve, reaching approximately 340 papers by 2026.

United Kingdom Production Overtime
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Figure 7. Annual publication output of the UK

The UK's(Tsolakis et al., 2023) trend line, y = 0.0398¢%44*®*| has an even stronger fit, with an R? value of 0.9912, the
highest among all five countries analyzed. This extremely high R? means the exponential model almost perfectly explains
the UK's growth pattern. The relatively high growth rate constant (0.4466) shows that once the UK's research output
started accelerating, it grew at a faster relative pace than the USA, even though its final total, around 210 papers by
2026, remains smaller in absolute terms.
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Figure 8. Annual publication output of China

China's trend line, y = 0.014e%3%% also shows an excellent fit with an R? value of 0.9973, the highest among all countries
shown. This near-perfect fit, combined with the highest growth rate constant (0.5254) among all five countries, confirms
that China is experiencing the fastest relative exponential growth in this research field. Starting from an extremely low
base, China's output has accelerated dramatically, reaching around 640 papers by 2026, the largest total of any country
analyzed.
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Figure 9. Annual publication output of India

India's trend line, y = 0.012e%42 fits the data very well too, with an R? value of 0.9911, almost identical to the UK's
fit. India's growth rate constant (0.4882) is close to China's, showing that India is following a very similar accelerating
pattern, just slightly behind China in speed. India reaches roughly 630 papers by 2026, making it the second-largest
producer among the five countries, and its near-identical trajectory to China suggests both countries are experiencing
comparable surges of research interest at the same time.
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Figure 10. Annual publication output of Saudi Arabia

Saudi Arabia's(Shaheen et al., 2026) trend line, y = 0.0116e4!'*, shows a strong fit with an R? value of 0.9618, slightly
lower than the other four countries but still a very good match. Its growth rate constant (0.411) sits between the UK's
and India's, indicating a solid pace of relative acceleration. Despite having the smallest total output among the five
countries, reaching about 137 papers by 2026, Saudi Arabia's underlying growth pattern is just as exponential as the
larger countries, confirming that even smaller research economies are following the same accelerating trend seen
worldwide.
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Thematic Evolution:

Figure 11. Thematic evolution of research across three periods (2006-2022, 2023-2024 and 2025-2026).

The Thematic Evolution chart shows how the main research themes in Al and Sustainable Supply Chain Management
have changed and developed across three time periods: 2006-2022, 2023-2024, and 2025-2026. This type of analysis
works by dividing the whole research timeline into separate time slices, then identifying the key themes within each
slice, and finally tracking how those themes connect, grow, split, or fade as we move from one period to the next. The
thickness of each flowing line shows how strong the connection is between themes, while the size of each box shows
how important or dominant that theme was during that period.

In the first period of 2006-2022, we can see a wide range of themes from food supply chain to artificial intelligence,
supply chain management, systematic literature review and more. This shows that during this long early period, research
covered many different topics rather than focusing on just one thing. Scholars looked at basic Al tools like neural
networks and decision-support systems, as well as specific supply chain areas like food supply chains and renewable
energy.(Zimmer et al., 2016)

In the second period of 2023-2024, we can now see more narrow themes such as sustainable development goals, chain
risk management and more. Looking at how the flows move from the first period into this one, we can see an interesting
pattern: food supply chain from the earlier period flows strongly into artificial intelligence ai, while artificial neural
networks flows down into supply chain management, and at the same time, artificial intelligence ai from the earlier
period flows into renewable energy sources. This crossing shows that themes are reorganizing themselves, topics that
used to be separate are now blending into each other, meaning Al is increasingly being discussed together with supply
chain topics and renewable energy, rather than being treated as its own isolated theme.

In the third period of 2025-2026, research themes narrow to five core areas: artificial intelligence (Al), systematic
literature review, supply chain management, and supply chain resilience. Key patterns reveal deep interconnections,
notably how systematic literature reviews and supply chain management flow into one another, indicating that recent
research largely consists of systematic reviews directly addressing supply chain topics. (Shahzadi et al., 2024)
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Figure 12. Thematic map (Time Slice : 2006-2022)

In this early period, Al, sustainability, and supply chain research were mostly separate topics. Al tools like neural
networks were mainly used for things like water management, sustainability was studied mostly from an environmental
angle (energy, emissions), and supply chain management was developing on its own. These three areas hadn't really
come together yet.Overall, this period shows a field exploring many different angles without one single dominant focus
yet

2) 2023-2024 Time Slice
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Figure 13. Thematic map (Time Slice : 2023-2024)

Supply chain management became the main, most important topic during this period, with Al and sustainability
increasingly studied as tools applied to it, rather than as separate subjects. Al applied to food supply chains became a
growing focus, and researchers also started writing more literature reviews, showing the field was beginning to organize
and summarize existing knowledge rather than only producing new studies.
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Figure 13. Thematic map (Time Slice : 2025-2026)

In this most recent period, Al and sustainable supply chain management have fully come together as the field's two
central, mature topics Al is now studied specifically for supply chain optimization, not as a general tool. Newer areas
like supply chain resilience, blockchain, and IoT are just starting to emerge, showing where the field may grow next.

6. Conclusion

This is the first study systematically and bibliometrically reviewed the research efforts on the role of Al in sustainable
supply chain management involving 1000+ documents published from 2006 to 2026. In this regard, the field increased
its growth rate from 36.5% annually until roughly 2019 when it increased to almost 500 publications per year (R* =
0.95); average citations peaked in the years of 2018 and 2022 and thereafter steadily declined most likely due to the
citation lag rather than a drop in the quality of the manuscripts. For the second objective, the leading sources were
Sustainability (Switzerland), the Journal of Cleaner Production and the International Journal of Production Research,
which had a higher concentration than expected of sources according to consideration of Bradford's law, and China,
India and the USA were the countries with the highest output of Journals. One special characteristic of the field is
collaboration; each document is on average written by 4.24 collaborators, 39.82% of the documents have foreign
collaborators and only 115 documents were authored by one person out of 5,374 authors. The third objective focused
conceptualizing the link between Al, sustainability and supply chain management; and conceptualizing machine
learning, blockchain, decision-support systems and the circular economy. In line with its fourth objective, the themes
evolved from 20062022 to supply chain management as the main theme in 2023-2024, moving onto the integration of
Al with the optimisation of the supply chain in 2025-2026, while themes of resilience, blockchain, and the Internet of
Things will feature prominently as well.

The fifth objective is met in our study. Academically it gives a reproducible map of the field as well as revealing how
there has been a move from isolated topics to become an integrated decision-process, and this forms the basis for using
OR techniques e.g. optimisation, forecasting and simulation in sustainable supply chain issues. Managerially, these
results can guide manufacturers, e.g. logistics providers and retailers, and food and agriculture companies to prioritize
tools such as machine learning, predictive analytics and resilience-oriented tools and to determine which journals and
research groups are of greater relevance for their needs (Khanashyam et al., 2025). Social consequences include
significant support from emerging economies and a high degree of international cooperation—as well as a certain
awareness of sustainable development, emission reduction, and the circular economy — but which will be weighed
against the possibilities of disadvantage for individual firms, if Al is used unwisely.
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The study was limited by time and data availability, as it relied on a single database (Scopus), English-language journal
publications and one search string, and as the 2026 data were incomplete at the time of analysis. It further outlines
literature structure and growth rather than attempts to rate the value of any individual studies. The future research studies
which can fill these gaps involve enlarging the database represented by this article to other databases like Web of Science
etc., taking the expanded dataset into consideration and using OR techniques to specific sustainable supply chain
decision-making.

7. FUTURE RESEARCH AGENDA

1. How the thematic map was used

The thematic map for 2025-2026 indicates that Artificial Intelligence (Al), Machine Learning (ML), and
Supply Chain Optimization form the core Motor Themes driving the domain. Basic themes have stabilized
around core Supply Chain Management and Sustainable Operations, while Supply Chain Resilience,
Blockchain, and IoT are positioned as emerging and niche areas. While broad Al integration and optimization
are well-established in high-level literature, specific execution capabilities—such as real-time edge processing,
circular material tracking, social impact modeling, and sector-specific scaling (e.g., SMEs, food/agriculture)
remain underrepresented or fragmented, pointing to clear structural gaps in current research.

2. Identified research gaps

1. Digital Technologies (Emerging / Niche):

Technologies such as 10T, Blockchain, and Digital Twins appear in fewer than 5% of the total dataset (1,458
records). Although IoT and Artificial Intelligence are emerging together in the 2025-2026 time slice, empirical
integration between live sensor data streams, dynamic decision-making, and ledger transparency remains sparse.
Future research must evaluate how live tracking impacts automated carbon accounting and real-time operational
decisions.

2. Predictive & Optimization Methods (Motor Core):

While Machine Learning and Predictive Analytics account for prominent clusters in recent years, most
frameworks rely on static, historical datasets. Around 18% of studies apply traditional Operations Research (OR)
optimization, but fewer than 6% integrate hybrid ML-OR approaches (¢.g., reinforcement learning paired with
dynamic Mixed-Integer Linear Programming) capable of real-time parameter tuning under volatile carbon-tax
policies or fluctuating energy availability.

3. Social Considerations & Circular Economy (Absent / Declining):

The literature is overwhelmingly skewed toward environmental metrics (carbon footprint, energy consumption,
waste reduction). Social responsibility goals such as labor conditions, fair trade compliance, and human-in-the-
loop Al ethics appear in under 3% of the analyzed papers. Furthermore, modeling closed-loop supply chains and
informal recycling sectors within Al-driven optimization frameworks remains severely under-researched.

4. Industrial Sector Coverage (Niche / Skewed):

Application domain coverage is heavily skewed toward general manufacturing, global logistics, and high-
volume sectors like agri-food (Trends in Food Science and Technology, Computers and Electronics in
Agriculture). High-impact sectors such as textiles, hazardous waste, renewable energy infrastructure, and
Small and Medium Enterprises (SMEs) remain underrepresented, despite SMEs constituting the majority of
global supply chain networks.

5. Supply Chain Resilience & Disruption Management (Emerging):

While supply chain risk management gained traction post-2022, studies explicitly combining Al with supply
chain resilience under extreme uncertainty (e.g., geopolitical shocks, climate disasters, pandemical
disruptions) account for a small fraction of the corpus. Most current models address static parameter uncertainty
rather than dynamic disruption recovery and self-healing supply networks.
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Gap area (map

position)

Evidence

Future research questions

Approach

of records; hybrid ML-OR

1. Digital | Digital technologies such | RQ1: How can live IoT or | Digital-twin simulation;
technologies as  Blockchain, 10T, | Blockchain data  feed | company case studies.
(Emerging / Niche) Digital ~ Twins, and | dynamic supply chain | The authors note digital
Industry 4.0 appear in | sustainability models? | tech is missing from
under 5% of 1,458 | RQ2: Do technology setup | recent empirical models.
records. None feature | costs outweigh the
prominently in earlier | operational emissions
maps. savings from asset
tracking?
2. Predictive | Predictive methods sit | RQ3: Can machine | ML + MILP; rolling-
methods near the center. Machine | learning forecast waste and | horizon  optimization.
(Motor Core) learning appears in ~12% | carbon output accurately | Predictive methods are

enough to adapt real-time

gaining attention but

(Niche / Basic)

sector studies. Textiles

optimization appears in | routing? remain unintegrated
<6%. RQ4: Do predict-and- | with OR.
optimize models
outperform traditional
static optimization?
3. Social aspects & | Social aspects like worker | RQ5: How do social | Surveys with
circularity welfare and fair wages | incentives and fair labor | optimization; agent-
(Basic / Declining) appear in <3% of records. | practices change optimal | based simulation. Social
Social goals are rarely | supply chain | aspects and circular
modeled alongside | configurations? human  factors  are
environmental metrics. severely
RQ6: How can job creation | underrepresented.
and informal waste
recycling be embedded as
objective functions?
4. Sector coverage | Food and agriculture lead | RQ7: Which sector-specific | Sector case studies;

constraints (e.g., hazardous

shared-facility models.

appear in <2% of records; | materials, battery | Sector coverage s
SMEs appear in <2.5% of | degradation) must Al | heavily uneven across
records. models include? | global supply chains.
RQ8: How can small firms
(SMEs) adopt lightweight
Al for green logistics?
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position)
5. Resilience & | Supply chain resilience | RQ9: How should AI | Robust optimization;
shocks emerges post-2022. | supply networks be | backup-facility models.
(Emerging) Parameter uncertainty is | redesigned to  operate | Resilience is
studied, but dynamic | continuously during | increasingly important
disruption recovery | geopolitical or climate | but empirically limited.
appears in <4% of records. | shocks?
RQ10: What is the trade-off
between Al efficiency gains
and operational
redundancy during severe
disruptions?
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