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ABSTRACT

The COVID-19 pandemic has significantly disrupted and increased the volatility of supply networks across
many industries, complicating their management. Consequently, enterprises need flexible supply chain
operations and infrastructures to address fluctuating market circumstances and the environmental implications
of the existing supply chain. Supply chain management (SCM) and artificial intelligence (AI) will resolve their
issues, enhance their operations, and facilitate decision-making in sales, manufacturing, procurement, and
logistics. Al engineers in supply chain management (SCM) are essential for enhancing corporate operations
and processes via the use of artificial intelligence. Artificial intelligence (AI) in supply chain operations
represents the future of supply chains by offering insight and transparency throughout the whole marketing,
planning, and distribution continuum. This research included 100 individuals employed in various firms within
the supply chain sector. The findings indicate that businesses that view the integration of Al into their supply
chain management systems as straightforward are more inclined to trust in Al's potential to enhance supply
chain management. Furthermore, businesses that recognize Al's substantial or total capacity to decrease supply
chain costs are more likely to invest in Al technology for supply chain management.

Keywords: Artificial Intelligence, supply chain, supply chain management, logistics, Total Addressable
Market, transportation expenses

INTRODUCTION

The use of Al in supply chains may enhance capacity planning, demand forecasting, productivity, supply chain
costs, and production, while also promoting a safer workplace. The catastrophic impact of uncertainty on
supply chains was clearly shown by the pandemic and its repercussions, highlighting the need of meticulously
devised contingency plans to navigate such circumstances.

Advantages Of Artificial Intelligence in Supply Chain Management Precise inventory control

Precise inventory management is essential for the seamless movement of goods into and out of a warehouse. It
assists in avoiding overstocking, understocking, and unforeseen shortages. Nevertheless, owing to the several
components involved (order processing, selection, and packaging), inventory management may be a laborious
and fallible endeavor. Artificial intelligence-powered supply chain planning systems may be useful owing to
their capacity to evaluate vast amounts of data. These intelligent algorithms can swiftly evaluate and
understand extensive datasets, enabling accurate forecasting of future supply and demand. Certain advanced Al
systems may anticipate the advent of novel consumer habits and forecast annual demand changes. By using
this level of artificial intelligence, firms may save costs by avoiding excess inventory of things unlikely to be
desired by their consumers.

Advantages of AI-Enabled Supply Chains

Evidence indicates that the incorporation of Al and ML technologies might substantially affect logistics and
supply chain operations. The use of artificial intelligence (Al) in supply chains is gaining prominence among
many of the world's most prosperous enterprises for many reasons. These encompass cost reduction, risk
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alleviation, enhanced supply chain forecasting, diminished operational redundancy, expedited delivery,
streamlined routing, and superior customer service.

McKinsey discovered that 61 percent of manufacturing executives using Al in their supply chains had cost
reductions, while 53 percent reported revenue increases. Furthermore, more than one-third anticipated a rise in
overall sales exceeding 5%.

Challenges of Artificial Intelligence in Supply Chain Management
To establish efficient Al-driven supply chains, one must also be ready to confront unforeseen challenges.
System intricacies

Contemporary Al systems are mostly cloud-based, resulting in substantial data consumption. Many partners in
the supply chain may lack the financial resources to acquire the Al-specific hardware required by operators to
utilize these functionalities.

LITERATURE REVIEW

Singh (2021) summarizes existing knowledge about the use of blockchain technology in supply chain
management and discusses its implications. This study identifies and assesses papers discussing the advantages
and disadvantages of using blockchain technology in supply chain management, published from 2016 to 2020.
The findings indicate that blockchain may enhance supply chain transparency, traceability, and safety. The
report highlights many challenges, including technical complexity, interoperability, and regulatory problems.
The paper concludes with a discourse on potential future directions for blockchain research and uses in supply
chain management.

Bohme (2022) examines how digital advancements have transformed supply chain management. This study
identifies and assesses publications from 2015 to 2020 that investigate the impact of digital technologies on
supply chain efficiency, flexibility, and sustainability. The findings indicate that digital technology may
enhance supply chain performance by improving communication, collaboration, and job completion. The study
indicates that supply chains may gain advantages from digital technology by being more flexible and
responsive to constantly changing market conditions. The research illustrates how digital technology may
enhance circular economy practices, reduce waste across the supply chain, and improve overall sustainability.

This review examines the impact of Industry 4.0 on logistics, as detailed by Arndt (2020). This study identifies
and assesses papers about the impact of Industry 4.0 on supply chain strategy, operations, and performance
published from 2015 to 2019. The findings suggest that the use of Industry 4.0 may improve supply chain
agility, visibility, and collaboration. The report highlights that Industry 4.0 may transform supply chain
strategy by creating new income streams and operating models. The paper concludes by addressing
prospective follow-up research and outlining practical implications for the implementation of Industry 4.0 in
supply chain management (SCM).

Rahman (2022) investigates the impact of COVID-19 on multinational supply chains in this study. The study
analyses and assesses papers published in 2020 and 2021 about supply chain disruptions and challenges during
the pandemic. The findings demonstrate that COVID-19 has significantly impacted supply chain operations,
resulting in challenges related to logistics, procurement, and manufacturing. The paper underscores the
significance of digital technologies, collaboration, and resilience in mitigating the impact of COVID-19 on
global supply chains. The research continues with a discourse on its results and their ramifications for supply
chain management during a pandemic.

Jabbour (2021) employs a comprehensive literature review and bibliometric analysis to enhance our
understanding of sustainable supply chain management. This study's findings reveal significant difficulties,
trends, and knowledge deficiencies in the sustainable supply chain management literature from 2010 to 2020.
The results indicate that sustainable supply chain management is a developing field that prioritizes economic
performance, social responsibility, and environmental impact. The paper also calls for more research into the
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issues of integrating sustainability into supply chain planning and executing sustainable supply chain
management.

Shahriari (2022) presents a summary of contemporary literature about agile and lean supply chain
management. This research analyzes and evaluates literature on lean and agile supply chain management
published from 2016 to 2020. The results indicate that the adoption of lean and agile methodologies across the
supply chain might enhance performance in these domains. This study underscores the need for further
exploration of the problems related to the integration of lean and agile supply chain management
methodologies, along with the development of hybrid lean-agile supply chain management systems. The
research ultimately finishes with suggestions for advancing lean and agile supply chain management.

Ghiani (2020) aimed to examine the potential of artificial intelligence (AI) in enhancing supply chain
management (SCM). This study seeks to address the deficiencies in our understanding of how AI might
enhance supply chain management procedures and provide value to enterprises. This inquiry used a
comprehensive literature review as its research technique. Research indicates that AI might assist with several
aspects of supply chain management, such as forecasting, inventory management, logistics optimization, and
vendor selection. This study indicates that companies may enhance their sustainability initiatives and client
satisfaction via the use of Al. Nonetheless, challenges to the use of Al in supply chain management include
inadequate data quality, insufficient organizational preparedness, and ethical considerations. This study
indicates that AI may enhance supply chain management and provide a competitive advantage to
organizations, if it is executed correctly.

Muthiah (2021) examined the impact of Al on supply chain risk management (SCRM). The study team aims to
investigate how artificial intelligence (AI) might assist firms in identifying, assessing, and mitigating supply
chain risks. This research employs a case study analysis of four enterprises from diverse industries as its
methodological technique. The results indicate many methods by which Al might improve Supply Chain Risk
Management, including real-time risk monitoring, predictive analytics, and automated decision-making. The
findings suggest that Al may assist firms in reducing supply chain disruptions, enhancing resilience, and
increasing stakeholder confidence. Data security, privacy issues, and bias are but a few of the challenges that
must be addressed before Supply Chain Risk Management can completely integrate Al. This study indicates
that Al may serve as an effective instrument for SCRM, provided that it is used with careful regard for
technical, ethical, and legal challenges.

Abdel-Basset (2021) examines the potential use of artificial intelligence (Al) to enhance supply chain visibility
(SCV). The objective of the research is to elucidate the implementation of Al-enabled SCV systems by
highlighting the benefits and drawbacks of using Al for SCV. This qualitative research was compiled using
interviews with supply chain specialists and case studies of organizations that have used artificial intelligence-
powered SCV systems. The results suggest that Al might enhance decision-making and collaboration among
supply chain participants, while also offering real-time insights into supply chain operations. Data quality,
privacy, and the need for organizational and cultural transformations are among the challenges associated with
Al-enabled SCV systems. The study concludes that Al may significantly improve SCV when implemented
effectively, providing recommendations for enterprises to optimize Al-enabled SCV systems.

Nguyen (2021) investigates the influence of artificial intelligence (AI) on supply chain risk management
(SCRM) from the distinct perspective of small and medium-sized enterprises (SMEs). The objective of the
research is to elucidate the factors influencing the adoption of Al-enabled Supply Chain Risk Management
systems, along with the potential benefits and drawbacks of using Al for Supply Chain Risk Management in
small and medium-sized enterprises. Data was collected using a quantitative research methodology via a
survey of manufacturing-related small and medium-sized companies (SMEs). The results suggest that small
and medium-sized firms (SMEs) might benefit from adopting supply chain risk management (SCRM) using
artificial intelligence by enhancing risk identification and mitigation, fortifying supply chain resilience, and
reducing disruptions. Significant installation expenses, insufficient technical expertise, and data security
concerns are among the challenges associated with Al-enabled SCRM systems. The study found that factors
like as perceived benefit, ease of use, and organizational readiness influence the adoption of Al-enabled SCRM
systems. The study identifies Al as a valuable asset for supply chain risk management in small and medium-
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sized enterprises and subsequently offers recommendations for addressing the challenges associated with the
implementation of Al-enabled SCRM systems.

This paper by Ghasemy (2021) examines the impact of artificial intelligence (AI) on supply chain
optimization. The research aims to evaluate how artificial intelligence (Al) may enhance supply chain
operations and to analyze the advantages and disadvantages of integrating Al into supply chain management.
Data was collected using a qualitative study methodology including in-depth interviews with supply chain
specialists and an analysis of case studies from organizations that have effectively included Al into their supply
chain management practices. The results indicate that Al might enhance supply chain operations via improved
demand forecasting accuracy, reduced lead times, superior inventory management, and more effective
logistics. Data quality, data security, and the need for organizational change are among the challenges that must
be addressed when using Al in supply chain efficiency. This study demonstrates that, with effective
implementation, Al can significantly improve supply chain optimization and provides firms with strategies to
maximize the benefits of Al-enhanced supply chain optimization.

Huq (2021) examines the potential use of Al to enhance supply chain management's dedication to
environmental sustainability. The objective of the research is to elucidate the factors influencing the adoption
of Al-enabled sustainable supply chain management systems, along with the possible benefits and drawbacks
of using Al for sustainable supply chain management. We used a qualitative research methodology, conducting
comprehensive interviews with supply chain experts and analyzing case studies from enterprises that have
implemented Al-driven sustainable supply chain management systems. According to the results, Al has the
capacity to enhance the sustainability of supply chain management in traceability, waste reduction,
transportation efficiency, and supplier collaboration. Data quality, ethical issues, and the need for
organizational and cultural transformations are significant impediments to Al-enabled sustainable supply chain
management systems. The research found that perceived utility, perceived simplicity of use, and organizational
preparedness affect the adoption of Al-enabled sustainable supply chain management systems. The study
suggests that Al might serve as an effective instrument for enhancing sustainability in supply chain
management, providing guidance for organizations to navigate the challenges of deploying Al-driven
sustainable SCM systems.

METHODOLOGY
Objectives of the Study
e To investigate the function of Al in supply chain management.

e To understand the advantages of using Al in supply chain management. To examine the tendencies of
artificial intelligence in supply chain management.

Research Design

The study will use a descriptive and exploratory research approach. Primary data will be obtained using a
suitable questionnaire within the framework of a descriptive research methodology to validate and evaluate the
information essential for the study.

Findings
The majority of respondents expressed confidence in the accuracy of Al-driven supply chain forecasts.

The majority of respondents said that Al might substantially or entirely contribute to the reduction of supply
chain expenses.

The majority of respondents said that Al can, at a minimum, assist modestly with inventory management and
mitigating stockouts.

The majority of respondents expressed a willingness to invest in Al technology for supply chain management.
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The majority of respondents exhibited at least a modest level of confidence in Al-driven decision-making
within supply chain management.

The majority of respondents said that Al have the capacity to substantially or entirely improve supply chain
visibility.

The majority of respondents claimed that Al could substantially or entirely enhance supply chain efficiency.
The majority of respondents felt that Al may assist to a certain degree in mitigating supply chain risks.

The majority of respondents assert that Al may enhance supply chain responsiveness to a certain extent, with
the largest segment claiming that Al can provide a substantial or full contribution.

The majority of respondents assert that Al can enhance supply chain flexibility to a certain extent.

CONCLUSION

As we go towards a more data-centric future, the importance of Al in logistics network management will
continue to increase. In the contemporary, fast-paced commercial environment, those that can swiftly and
accurately analyze substantial quantities of data are those who will succeed. Artificial Intelligence has several
applications in supply chain management, including task automation, demand forecasting, route optimization,
inventory management, and security and compliance monitoring, among others. These abilities are vital for
enterprises aiming to stay competitive and meet customer expectations. Moreover, Al is aiding enterprises in
constructing a logistical infrastructure that is more efficient, transparent, and secure. Enhanced transparency
and safety may be attained via the use of advanced technology such as blockchain to track objects and
materials in real time along the supply chain. Enhanced supply chain efficiency may arise from expedited issue
identification and resolution at the organizational level. In summary, Al is swiftly becoming into an essential
asset for logistics network management companies aiming to maintain competitiveness and fulfill client
demands. The use of artificial intelligence (Al) is anticipated to become more ubiquitous and consequential in
the future as data becomes more readily available and technology advances. The business sector is more data-
driven; hence, organizations who invest in Al and other advanced technologies will gain a competitive edge.
Artificial intelligence may assist supply chain managers in augmenting visibility, enhancing agility, and
fostering cooperation across the supply chain. Artificial intelligence may assist with demand forecasting,
inventory optimization, transportation management, and customer service. Al significantly contributes to
improving supply chain security and resilience by detecting possible risks and vulnerabilities. The integration
of AI in supply chain management presents many obstacles. Data quality, cybersecurity, and organizational
resistance are primary concerns that need resolution. Moreover, the use of Al necessitates a proficient
workforce capable of successfully engaging with technology.

RECOMMENDATIONS

The integration of Al into supply chains yields enhanced efficiency, visibility, and optimization. They are
poised to benefit from integrating Al into their operations. Artificial intelligence (Al) is poised to significantly
influence the future of supply chain enterprises and their adaptation to supply chain challenges.

Utilize an AI Simulation

The ability of artificial intelligence to predict the outcomes of actions is a significant advantage. To determine
whether artificial intelligence simulations can enhance your supply chain, you may use this approach. Through
simulation, supply chain firms may enhance their procedures based on actual scenarios. Numerous stages of
the supply chain may gain from the use of Al simulation technologies. Supply chain managers may generate a
digital duplicate of the whole warehouse with Al simulation. The Al logistics system may thereafter use the
digital replica as a testing ground for evaluating prospective optimization strategies.
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Determine What Processes Should Be Automated

An inefficiency in one segment of the supply chain may have consequences extending to the ends. The
efficient use of Al in warehouse inventory management may provide substantial cost reductions. Internet of
Things tags serve as an effective tool for monitoring the status of diverse things. To monitor these changes, the
IoT tags transmit data to an Al center. Should there are complications within the supply chain, the Al may alert
the relevant firm.

REFERENCES

l.

10.

11.

12.

Orellano, M., & Tiss, S. (2022). Impacts of digital transformation on supply chain sustainability: a
systematic literature review and expert assessment. In Working conference on virtual enterprises (pp.
390-405). Springer, Cham.

Virmani, N., & Singh, R. K. (2024). Analysis of barriers for adopting blockchain in agri-food supply
chain management: a decision support framework. International Journal of Quality & Reliability
Management, 41(8), 2122-2145.

Queiroz, M. M., Ivanov, D., Dolgui, A., & Fosso Wamba, S. (2020). Impacts of Industry 4.0 on supply
chain management: a systematic literature review. International Journal of Production Research, 58(6),
1922-1954.

Cviji¢, L., & Stankovié, L. J. (2022). The Impact of COVID-19 on (Global) Supply Chains-Situation in
the Republic of Serbia. International Journal of Economics and Law, 12(34), 41-51.Sanchez-Flores, R.
B., Cruz-Sotelo, S. E., Ojeda-Benitez, S., & Ramirez-Barreto, M. E. (2020). Sustainable Supply Chain
Management—A Literature Review on Emerging Economies. Sustainability, 12(17), 6972.
https://doi.org/10.3390/sul2176972

Adresi, A.S., Panigrahi, S.K., Al Shamsi, [.R., Al Mandhari, 1.S., & Bino, E. (2022). Effect of Lean and
Agile Supply Chain Practices on the Organizational Performance of Manufacturing Companies in
Oman. International Journal of Academic Research in Business and Social Sciences.

Logozar, K. (2024). The role of Artificial Intelligence in Supply Chain Management: A systematic
literature review. ENTRENOVA-ENTerprise REsearch InNNOVAtion Journal, 10(1), 328-337.

Chopra, S., & Meindl, P. "Supply Chain Management: Strategy, Planning, and Operation." Pearson
Education, 2012.

Lin,X. (2024). The Impact of Artificial Intelligence Technology on Supply Chain Management.
Advances in Economics, Management and Political Sciences,135,167-172.

Yahya, T. B., Jamal, N. M., Al-Sakkaf, M. A., & Chakraoui, R. (2025). Exploring Artificial Intelligence
in Resilient Supply Chain and Reverse Logistics: A Scoping Review.

Agrawal, K., Abid, C., Kumar, N., & Goktas, P. (2025). Machine Vision and Deep Learning in Meat
Processing: Enhancing Precision, Safety, Efficiency, and Sustainability—A Comprehensive
Survey. Innovative Technologies for Meat Processing, 170-210.

Sowmya Gudekota, Midhun Punukollu, Raghuveer Prasad Yerneni, Pavan Punukollu, Sreeharsha
Burugu, VinayKumar Dunka, Sateesh Kumar Nallamala, & Nischay Reddy Mitta. (2021). Al-Powered
Supply Chain Risk Management in Manufacturing: Using Machine Learning to Identify, Assess, and
Mitigate Risks Across Global Supply Chains. Los Angeles Journal of Intelligent Systems and Pattern
Recognition, 1, 342-379. https://lajispr.org/index.php/publication/article/view/72

Suhara, A. (2025). MANAJEMEN OPERASIONAL MODERN SUPPLY CHAIN, LEAN, DAN
AGILE Konsep Strategis dan Praktik di Era Industri 5.0.

Page 2483 www.rsisinternational.org


https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/
https://lajispr.org/index.php/publication/article/view/72

