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ABSTRACT

Artificial intelligence (Al) is revolutionizing supply chain management by provid-
ing ways to improve operational effectiveness and sustainability. In supply chain
operations, businesses can decrease waste, and lower carbon footprints by utilizing
machine learning, predictive analytics, and decision-making. As environmental con-
cerns grow, industries are using Al technologies more and more to improve supply
chains' sustainability, efficiency, and transparency. Al greatly enhances distribution
and transportation networks by assisting with fuel efficiency, route planning, and
emission monitoring via green logistics. Furthermore, by making it easier to reuse,
recycle, and remanufacture things, Al advances circular economy models. It helps
companies make the shift from linear to circular production systems by forecasting
product lifecycle stages and controlling material flows. Keeping in view the above,
this chapter analyzes the critical role of Al in shaping future supply chains, where
economic performance aligns with environmental stewardship, fostering a more
sustainable global economy.
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INTRODUCTION

Across all industries, sustainability has become a top corporate objective, mak-
ing it difficult for businesses to compete globally on sustainability. Sustainability
was defined as “‘meeting the needs of the present without compromising the ability
of future generations to meet their own needs” by the United Nations Brundtland
Commission in 1987. Nearly 140 developing nations are currently looking for
solutions to meet their development needs, but given the growing threat posed by
climate change, significant efforts must be made to guarantee that current progress
does not have an adverse effect on future generations (Luther, 2021). A supply chain
that successfully and competitively incorporates moral and ecologically conscious
behaviour is said to be sustainable. Transparency in the whole supply chain is es-
sential; sustainability efforts must cover everything from the procurement of raw
materials to last-mile logistics, as well as product returns and recycling procedures
(Jadhav et al., 2019). The development of supply chain sustainability is being sig-
nificantly influenced by digital transformation and the increasing complexity of
digital supply chain technologies. Artificial intelligence (Al), big data management,
advanced analytics, and security solutions like blockchain and RFID sensors have
given contemporary supply chains previously unheard-of visibility and responsi-
bility (Closs et al., 2011). Businesses are now far more able—and obligated—to
share best practices for sustainable logistics and green supply chains, as well as to
exhibit corporate social responsibility (Sanchez-Flores et al., 2020). In addition to
promoting green operations, supply chain management sustainability initiatives
within an organization's Corporate Social Responsibility (CSR) initiatives also
save money and enhance the supply chain over time (Osei et al., 2023). Artificial
Intelligence (Al) is used by businesses to improve worker safety, estimate demand
for parts and components, track inventory, manage warehouse capacity, optimize
shipping and delivery, and help maintain the integrity of transaction records across
international supply chains (Boute & Udenio, 2022). Workflow management and
optimization across practically every supply chain link is being greatly aided by
these kinds of capabilities. For instance, supply chain systems that use machine
learning algorithms can predict consumer demand more precisely, which results
in more cost-effective inventory management, by identifying patterns and linkages
in data sets that are frequently invisible to humans or non-Al systems. In order to
suggest alternate shipping routes and lower the possibility of unforeseen delays, Al
can also evaluate variables like traffic and weather (Islam et al., 2024). This im-
proves delivery times. In order to identify inadequate quality control practices and
health and safety infractions, it can monitor work environments. As supply chain
experts continue to test the system, new use cases are continually being developed.
Although AT has the potential to significantly increase supply chain productivity and
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