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ABSTRACT

	This systematic review investigates the impact of Generative Artificial Intelligence (GenAI) on supply chain management (SCM). Though there is an acknowledgment of GenAI’s potential in SCM, there remains a lack of research that thoroughly examines the opportunities, tangible advantages, and challenges associated with GenAI adoption in SCM. This literature review seeks to analyze the role of GenAI in SCM and fulfill three primary objectives. First, it identifies the key opportunities for GenAI implementation in SCM, encompassing its applications in demand forecasting, inventory control, and decision-making support systems. Second, it assesses the tangible benefits observed from current implementations, such as cost savings and enhanced operational efficiency. Third, the study investigates the challenges and obstacles to effective GenAI adoption, focusing on technical limitations, data quality concerns, workforce skill deficiencies, and ethical issues. This research followed the systematic review methodology, reviewing and synthesizing information from 24 peer-reviewed articles published between 2023 to 2024. The findings reveal substantial potential for GenAI in areas like demand forecasting, inventory optimization, and risk management while emphasizing significant data quality, integration, and organizational preparedness challenges. The study offers two practical implications: a) the findings provide actionable insights for supply chain professionals, highlighting how GenAI can be integrated into SCM; b) the research underscores the necessity for strong data governance, ethical AI usage policies, and adherence to evolving regulations.
Objective: The objective of this study is to investigate the impact of GenAI on SCM, with the aim to identify key opportunities for implementing GenAI in supply chain processes, analyze the tangible benefits reported in existing implementations and examine the challenges and barriers to successful GenAI adoption.
Method: This review adhered to PRISMA guidelines, applying rigorous inclusion and exclusion criteria across multiple databases to yield 24 peer-reviewed articles from 2023–2024. Data extraction, quality assessment, and synthesis were conducted systematically to ensure unbiased insights into GenAI's impact on supply chain management.
Results and Discussion: The results reveal that GenAI significantly enhances SCM processes such as demand forecasting, inventory optimization, and risk management, while also exposing challenges in data quality, system integration, and organizational readiness. The discussion contextualizes these findings within the theoretical framework, emphasizing practical implications and addressing study discrepancies and limitations.
Research Implications: This research expands the exploration of GenAI in SCM and encourages further investigation into emerging technologies to optimize supply chains. For SCM industry, it highlights a strategic approach to GenAI adoption, emphasizing technology investments, workforce training, data integrity, and ethical practices to boost operational efficiency and resilience.
Originality/Value: This study contributes to the literature by examining the practical integration of GenAI into supply chain management, addressing underexplored technical, organizational, and ethical challenges. The relevance and value of this research are evidenced by its actionable insights, which can guide practitioners and policymakers in enhancing operational efficiency, innovation, and resilience in supply chains.
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1. INTRODUCTION 
The advancement in digital technologies and artificial intelligence (AI) has significantly influenced supply chain management (SCM), and with the evolution and adoption of Generative AI (GenAI), the landscape is changing fast. GenAI brings capabilities such as large datasets analysis, generating predictive insights, and automating complex processes. By integrating GenAI into the existing processes, organizations can increase operational efficiency, optimize costs, and improve organizational decision-making. The adoption also positions GenAI as a critical enabler in addressing the growing demands for agile, resilient, and sustainable supply chains. Existing literature highlights the potential of GenAI to revolutionize various aspects of SCM. Several authors, such as (Fosso Wamba et al., 2024; Shekhar et al., 2024), have discussed GenAI’s role in SCM processes and how early adopters have demonstrated tangible benefits from GenAI’s adoption. However, despite the recent advancements, significant gaps remain in understanding GenAI’s practical integration into supply chain systems. Also, technological challenges, e.g., data quality issues, integration with legacy systems, and organizational challenges, e.g., readiness for AI adoption, have not been comprehensively addressed in the literature.
1.1 PROBLEM STATEMENT
GenAI’s potential in improving the processes is well known, and SCM is no exception. However, its adoption is hindered by technical, organizational, and ethical challenges. Also, a lack of value realization is a significant challenge and requires detailed exploration. This systematic review aims to perform a holistic analysis of the opportunities, measurable benefits, and barriers associated with GenAI implementation in SCM. Through a comprehensive review, this study addresses a critical gap in the literature and provides guidance to organizations in identifying the opportunities, realizing the benefits, and addressing potential challenges by successfully leveraging GenAI while transforming organizations’ supply chains.
1.2 RESEARCH OBJECTIVES 
This study aims to provide a thorough understanding of GenAI’s role in SCM, and it seeks to: a) Identify key opportunities for implementing GenAI in supply chain processes, b) Analyze the tangible benefits reported in existing implementations, and c) Examine the challenges and barriers to successful GenAI adoption. The study findings contribute to the existing body of knowledge on GenAI adoption in SCM, offering businesses, researchers, and policymaker actionable insights to unlock GenAI’s potential in driving supply chain innovation.
2. methodology
This systematic review has utilized the methodology presented by Tranfield et al. (2003) to ensure transparency and objectivity while reporting recent progress in the literature review on GenAI’s usage within SCM. This systematic review aims first to identify the current opportunities in SCM with GenAI, the benefits GenAI has to offer, and the challenges in the successful adoption. This study follows the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA). PRISMA model allows for a comprehensive and transparent approach to systematic reviews and inclusion of relevant studies. Table 1 highlights the paper selected from major databases and Figure 1 describes the PRISMA approach taken for system literature review selection.
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Figure 1. PRISMA Flow Diagram illustrating the systematic review process
We conducted a systematic search across major databases, including IEEE Xplore, ACM, Springer, Apress, Wiley, and Elsevier. The search period covered 2023 to 2024 to ensure the study covered the advancement in fast-moving machine learning and AI space. The search terms included a combination (“generative AI” OR “generative artificial intelligence” OR “GenAI” OR “large language model*” AND “supply chain*” OR “SCM” OR “logistics” OR “procurement” OR “inventory management”).
Table 1. Number of articles retrieved from respective journals
	Publisher
	Count

	ACM
	23

	Elsevier
	133

	IEEE
	25

	Springer
	132

	Wiley
	25

	Apress
	127

	Emerald
	10

	Routledge
	44

	IGI Global
	95

	MDPI
	11



Data extraction utilized a thoughtful analysis of individual papers to identify the relevancy of the research objective. The study considered the research subject as the key criteria and extracted the studies based on relevancy with abstract, title, authors, and research technique. Key findings and methodological details were also collected.
Table 2 defines the inclusion and exclusion criteria utilized during the study for research and filtering out the selected papers. This study explicitly selected the articles focused on the supply chain domain with the intervention of the GenAI application. The review study addresses GenAI advancements and its impact on supply chain processes. The review excluded theoretical discussions, opinion pieces, editorials, or non-peer-reviewed sources to reduce subjectivity and potential bias. Table 3 provides the distribution of various studies identified during the literature search.
Table 2. Inclusion and Exclusion Criteria
	Inclusion Criteria
	Exclusion Criteria

	Papers published after 2023 till 2024
	Papers published prior to 2023 due to the fast-changing landscape of GenAI solutions. 

	Cited papers.
	Papers without citations.

	Papers published in peer-reviewed journals and conferences.
	Paper written in languages other than English.

	Papers focused on GenAI applications in SCM
	Papers not directly related to the SCM



Table 3. Distribution of different studies identified in the literature search
	Type of Publication
	Count

	Book Section
	513

	Journal Article
	304

	dataset
	8

	Conference Proceedings
	43

	Posted Content
	95

	report
	13



3. results and discussion
The review identified several areas of interest for GenAI use cases. However, to avoid a prolonged review, this paper focused on the fundamental areas of SCM where GenAI adoption can have a higher impact and value realization. The results and discussion section focused on listing the findings and discussions objectively. The section is divided into three areas and offers insights on potential opportunities, benefits, and challenges associated with GenAI adoption.
3.1 OPPORTUNITIES
3.1.1 ENHANCING PROCUREMENT PROCESSES
The procurement process within SCM encompasses supplier evaluation, purchasing, sourcing, supplier performance, and the receipt of goods and services. GenAI can expedite the suppliers’ evaluation process, aligning with the organization’s criteria by applying it to the available datasets. Organizations can assess potential suppliers based on several factors, such as pricing, quality, lead times, and sustainability performance (Shekhar et al., 2024). Additionally, GenAI enhances procurement processes by analyzing historical data and market trends, thus revealing opportunities for negotiation and optimizing contract terms (Shekhar et al., 2024). Integrating GenAI into the procurement process can also automate repetitive tasks, including tendering, contract generation, comprehension of contract terms, and purchase orders within sourcing lifecycle management. These automation capabilities reduce manual effort and enable procurement teams to dedicate more time to strategic initiatives (Fosso Wamba et al., 2024; Kotholliparambil Haridasan, 2024).
3.1.2 DEMAND FORECASTING AND PLANNING
Accurate demand forecasting is crucial in supply chain management (SCM). GenAI models utilize vast datasets to analyze historical sales, market dynamics, and external factors like seasonality and promotions, resulting in precise demand forecasts (Shekhar et al., 2024; Singh, 2023; Wang et al., 2022). The forecasting capability helps organizations predict demand fluctuations, optimize inventory, and minimize stockouts or overstock risks. By incorporating customer preferences and real-time feedback, GenAI can enhance personalized demand planning, improving customer satisfaction (Shekhar et al., 2024). Technologies like Recurrent Neural Networks (RNNs) further enable detailed product-level forecasting, addressing specific scenarios such as seasonal trends (Khlie et al., 2024). Authors Jackson et al. (2024) noted a ~30% increase in forecasting accuracy with GenAI compared to traditional methods. 
In scenarios, where data availability is sparse, Generative Adversarial Networks (GANs) can generate synthetic data (Khlie et al., 2024). Data visualization and decision support tools, such as Variational Autoencoders (VAEs), are also vital for effective analysis (Khlie et al., 2024). Together, these GenAI advancements boost forecasting accuracy and adaptability, improving inventory optimization and mitigating stocking risks, ultimately enhancing supply chain efficiency and consumer satisfaction (Reddy Gayam et al., 2021).  
3.1.3 INVENTORY AND LOGISTICS OPTIMIZATION
Achieving optimal inventory levels is crucial in supply chain management (SCM), balancing product availability with costs. Insufficient inventory can lead to lost sales and dissatisfied customers, while overstocking increases storage fees and carries the risk of obsolescence. Utilizing GenAI for inventory optimization addresses these issues through advanced algorithms and machine learning (ML). ML algorithms evaluate demand forecasts, supplier capabilities, and lead times to set effective inventory thresholds, while reinforcement learning simulates scenarios for adaptable strategies. This aids in reducing costs and enhancing supply chain efficiency (Reddy Gayam et al., 2021). 
Routing and scheduling are also vital. Analyzing transportation and logistics data, including traffic patterns and delivery constraints, helps businesses achieve cost savings and environmental sustainability (Jackson et al., 2024; Shekhar et al., 2024). In warehousing, GenAI enhances efficiency by optimizing layouts, automating processes, and improving inventory forecasting, which reduces costs and enhances order fulfillment (Shekhar et al., 2024; Singh, 2023). Its ability to adjust logistics plans in real time allows organizations to respond to disruptions, ensuring timely deliveries and optimal resource allocation (Shekhar et al., 2024). Together, these capabilities improve the resilience, efficiency, and sustainability of supply chain operations.
3.1.4 RISK MANAGEMENT
The current economy environments are deeply interconnected and competitive, featuring complex supply chain networks designed to deliver products and services. To effectively tackle the challenges arising from geopolitical tensions, technological advancements, natural disasters, and pandemics, supply chains must be built with a critical level of resilience. This adaptability enables organizations to swiftly respond to ever changing circumstances and mitigate impacts. GenAI plays a pivotal role in strengthening supply chain networks, offering flexible, agile, efficient, transparent, and adaptable solutions to manage demand and supply challenges without incurring significant risks (Riad et al., 2024). By utilizing GenAI to filter through historical data, real-time events, and external influences, organizations can pinpoint potential disruptions and evaluate the likelihood of negative incidents (Shekhar et al., 2024). Identifying these risk events allows businesses to proactively implement mitigation strategies, fostering the development of resilient supply chain systems (Shekhar et al., 2024). 
Furthermore, GenAI enables organizations to simulate various risk scenarios, allowing them to evaluate potential impacts and identify contingency plans to address these challenges (Shekhar et al., 2024). Real-time anomaly detection and risk monitoring enhance these simulations by generating alerts and presenting actionable recommendations for corrective actions. This proactive approach ensures agile responses, minimizes disruption severity, and maintains continuity within the supply chain (Shekhar et al., 2024). Additionally, Variational Autoencoder (VAE) models facilitate risk distribution analysis, helping companies highlight key risk factors and prioritize their mitigation efforts (Khlie et al., 2024). Together, these tools enhance risk visibility, streamline management processes, and bolster the overall resilience of supply chain operations.
Table 4 provides a summarized view of various opportunities to use GenAI within the SCM. GenAI offers a powerful toolkit for optimizing, automating, and transforming SCM. Early adopters are already experiencing tangible benefits, and as the technology matures, its impact is expected to grow exponentially. Companies that embrace GenAI and effectively address implementation challenges will be well-positioned to gain a competitive edge in the evolving landscape of global commerce.
Table 4. Highlights the areas of opportunities with GenAI Adoption
	Implementation Areas
	Opportunities
	References

	Enhancing Procurement Processes
	Sourcing Assessment & Supplier Selection: Analyze Supplier data for strategic Sourcing decisions.
Automating Procurement Tasks: Automate tendering, contracts, and purchase order management.
Negotiation & Contract Management: Analyze data for Negotiation strategies and Contract optimization.
	(Jackson et al., 2024)
	Mitigating Supply Chain Risks
	Predictive Risk Analysis: Identify and predict potential disruptions based on historical data and real-time events.
Scenario Planning & Simulation: Simulate Risk scenarios for impact Assessment and contingency planning.
Real-time Risk Monitoring & Response: Monitor supply chain data for anomalies and recommend actions.
	(Qu & Kim, 2024)

	Inventory and Logistics Optimization
	Route Optimization & Transportation Planning: Optimize transportation routes and schedules based on data analysis.
Warehouse Automation & Inventory Management: Optimize warehouse layout, automate processes, and improve inventory forecasting.
Dynamic Logistics Coordination: Adjust logistics plans in real time based on unforeseen events.
	Martin et al., 2023

	Improving Demand Forecasting & Planning
	Enhanced Demand Forecasting Accuracy: Generate accurate demand forecasts based on sales data, market trends, and external factors.
Personalized Demand Planning: Tailor plans to individual customer preferences and purchasing patterns.
	(Feizabadi, 2022)



3.2 BENEFITS
Our systematic literature review suggests that organizations are utilizing GenAI in SCM to gain benefits in several areas. These are often utilizing GenAI’s capabilities to automate tasks, analyze data, and provide insights to support decision-making. Organizations anticipate using GenAI for applications beyond operation efficiencies. Literature highlights the use cases involving strategic implementation to drive innovation, and transform business models.
3.2.1 OPERATIONAL EFFICIENCY
Recent research demonstrates that organizations leveraging GenAI are achieving notable advancements in operational efficiency (Fosso Wamba et al., 2024). GenAI-powered tools optimize planning and scheduling processes, reducing lead times and improving overall productivity (Fosso Wamba et al., 2024). In quality control, GenAI facilitates the detection of defects and inconsistencies, enhancing product quality and reducing material waste (Fosso Wamba et al., 2024). Also, GenAI enables efficient resource allocation, minimizes equipment downtime, and optimizes workforce scheduling, resulting in streamlined operations and cost savings (Fosso Wamba et al., 2024; Jackson et al., 2024; Shekhar et al., 2024).
GenAI is poised to handle increasingly complex tasks, reshaping operational processes and enabling human employees to focus on high-value strategic activities (Qu & Kim, 2024). Future applications are expected to include automated decision-making, advanced risk management, and enhanced optimization of global supply chain networks. These capabilities have the potential to further amplify operational efficiency while enhancing organizational agility and resilience.
3.2.2 COST REDUCTION
GenAI is revolutionizing cost management in supply chains by enabling precise identification and execution of cost-saving opportunities. Leveraging advanced algorithms, GenAI analyzes extensive supplier performance data to uncover inefficiencies and trends that traditional methods may overlook. It empowers organizations to make data-driven sourcing decisions, negotiate favorable contracts, and optimize procurement processes, collectively enhancing supplier relationships and reducing operational costs (Fosso Wamba et al., 2024). For example, by pinpointing suppliers with inconsistent quality or inefficient lead times, businesses can reallocate resources to more dependable partners, improving supply chain reliability and efficiency. 
GenAI also contributes to cost reduction through advanced inventory management solutions. By integrating historical data, market trends, and real-time demand signals, GenAI generates predictive insights that enable businesses to maintain optimal inventory levels. GenAI minimizes storage expenses, prevents losses due to overstocking or stockouts, and consistently fulfills customer demands (Shekhar et al., 2024). GenAI-powered tools like ChatGPT automate labor-intensive tasks such as contract generation and purchase order management, reducing administrative overhead and allowing resources to be redirected toward strategic initiatives. These capabilities collectively deliver significant cost savings while enhancing operational agility and efficiency (Jackson et al., 2024).
3.2.3 DECISION SUPPORT
GenAI is emerging as a tool for delivering real-time insights and data-driven recommendations to enhance decision-making across supply chain operations (Fosso Wamba et al., 2024; Walter, 2023). By integrating sophisticated decision support systems, GenAI analyzes large datasets to predict potential disruptions and recommends proactive strategies, enabling organizations to respond swiftly and effectively to dynamic supply chain challenges (Qu & Kim, 2024). Beyond operational decisions, GAI supports strategic planning by identifying opportunities for new product development, accelerating time-to-market, and adapting to evolving consumer needs (Fosso Wamba et al., 2024).
Table 5 highlights the areas receiving the benefits from GenAI adoption. These applications illustrate that, despite its relative novelty, GenAI is already producing measurable benefits in SCM. Companies report improvements in customer satisfaction, cost reduction, and process efficiency, underscoring the potential of GenAI to drive innovation and operational excellence. These tangible results are encouraging further exploration and investment in GenAI-driven solutions for supply chain optimization.
Table 5. Highlights the benefits offered by GenAI Adoption in SCM
	Benefits
	Author(s)

	Improved customer satisfaction
	(Fosso Wamba et al., 2024; Hendriksen, 2023)

	Cost savings
	(Fosso Wamba et al., 2024; Khlie et al., 2024)

	Process efficiencies
	(Fosso Wamba et al., 2024)

	Reduced errors
	(Fosso Wamba et al., 2024)
	Improved inventory management
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)
	Time savings
	(Fosso Wamba et al., 2024)
	Risk management
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)
	Real-time information access
	(Fosso Wamba et al., 2024)

	Enhanced decision-making
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)
	Increased automation
	(Fosso Wamba et al., 2024; Qu & Kim, 2024)

	Improved sustainability
	(Fosso Wamba et al., 2024; Qu & Kim, 2024)

	Growth in website traffic
	(Fosso Wamba et al., 2024)
	Faster and more reliable ERP implementations
	(Kotholliparambil Haridasan, 2024)

	Improved accuracy and efficiency in data management
	(Kotholliparambil Haridasan, 2024)

	Identifying effective disruption mitigation techniques
	(Kotholliparambil Haridasan, 2024)



3.3 CHALLENGES
It is imperative to address the challenges related to GenAI’s implementation to realize the organizational value and achieve the previously described benefits. This review identifies adoption challenges such as the availability of high-quality data, seamless access, effective management of organizational changes, and cultivation of a culture that supports AI-human collaboration. As organizations deepen their experience with GenAI, they will gain a more nuanced understanding of both its transformative potential and its inherent limitations, enabling more strategic and effective utilization.
3.3.1 TECHNICAL CHALLENGES
While GenAI presents numerous opportunities, its adoption in SCM is accompanied by significant technical challenges. A key issue is data availability and quality, as GenAI models require large volumes of accurate, consistent, and relevant data for training and operation (Fosso Wamba et al., 2024; Hendriksen, 2023). Supply chain complexities often makes it difficult for organizations to access and integrate data from diverse sources such as suppliers, logistics providers, and customers. Inconsistent or fragmented data can lead to flawed predictions and suboptimal decisions. The findings suggest greater emphasis and the need for robust data governance policies and regular data audits to maintain data quality and integrity (Fosso Wamba et al., 2024; Singh, 2023).
The availability of specialized expertise required to understand, develop, and implement GenAI models effectively is another area of concern (Fosso Wamba et al., 2024). Many organizations face a shortage of skilled personnel capable of managing and customizing GenAI-integrated systems to meet specific operational needs. Businesses reliant on legacy systems encounter significant hurdles in integrating GenAI solutions, which leads to compatibility issues (Hendriksen, 2023; Singh, 2023). Findings suggest modular GenAI solutions and robust IT support are essential to overcome integration challenges and ensuring seamless adaptation to existing processes.
3.3.2 ORGANIZATIONAL CHALLENGES
The review suggests organizations face resource upskilling as a major challenge while adopting GenAI. Employee resistance due to concerns about job displacement is another challenge. Lack of understanding, and skepticism regarding the capabilities of AI are other areas of concerns (Fosso Wamba et al., 2024; Hendriksen, 2023). Overcoming these challenges requires comprehensive strategies, including employee training and clear communication on the benefits and impact of GenAI. Ethical and safe usage of GenAI is another area of concern that emerged during the review. The finding suggests algorithmic bias, transparency in decision-making, and accountability for AI-driven outcomes are other challenges organizations face with GenAI adoption (Hendriksen, 2023). To address the ethical challenges, organizations must establish ethical guidelines for GenAI usage that include fairness, transparency, and accountability. Additionally, the successful adoption of GenAI requires a well-defined strategic organization vision and a detailed roadmap for integration (Walter, 2023). The vision and roadmap must include objectives, suitable use cases, and a phased implementation plan to maximize the value derived from GenAI technologies.
3.3.3 DATA PRIVACY AND SECURITY CHALLENGES
The SCM processes contain sensitive data such as customer information, financial records, and proprietary business data (Singh, 2023). This sensitive data requires safe and secure handling. Ensuring robust data privacy and security is essential to prevent breaches that could result in severe legal, financial, and reputational consequences. Organizations must comply with data protection regulations, as data breaches can lead to legal ramifications and brand damage (Kotholliparambil Haridasan, 2024; Singh, 2023). In addition to data security concerns, evolving regulations, restrictions on ethical AI usage, and industry-specific guidelines may have significant implications for organizations (Fosso Wamba et al., 2024; Qu & Kim, 2024). 
The successful implementation of GenAI in SCM hinges on a well-planned strategy to address the technology, organization, and data security concerns. Organizations must invest in robust data infrastructure, talent development, and change management initiatives while carefully considering the ethical implications and potential risks. Table 6 below presents a comprehensive list of challenges with GenAI adoption in SCM. By mitigating these challenges, businesses can unlock the transformative potential of GenAI and realize substantial benefits in supply chain operations.
Table 6. Challenges with GenAI adoption in SCM
	Challenges
	Author(s)

	Data Quality and Integrity
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)

	Data Privacy and Security Concerns
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)


	Model Complexity and Selection
	(Fosso Wamba et al., 2024; Khlie et al., 2024; Shekhar et al., 2024; Singh, 2023)


	Integration with Legacy Systems
	(Fosso Wamba et al., 2024; Khlie et al., 2024)

	Staff Resistance and Training/Skills Gap
	(Fosso Wamba et al., 2024; Khlie et al., 2024)

	Scalability Issues
	(Shekhar et al., 2024)
	Ethical Considerations and Bias
	(Fosso Wamba et al., 2024; Shekhar et al., 2024)

	High Initial Time and Cost of Implementation
	(Fosso Wamba et al., 2024; Walter, 2023)

	Legal and Regulatory Implications
	(Fosso Wamba et al., 2024)

	Lack of Understanding of AI Technology
	(Chukwu et al., 2024; Walter, 2023)
	Limited Availability of Skilled Personnel
	(Chukwu et al., 2024)


4. Conclusion
This review highlights the significant potential of GenAI in transforming supply chain operations while acknowledging important implementation challenges. Future research should focus on a) developing industry-specific implementation frameworks, b) addressing data privacy concerns, c) measuring long-term ROI of GenAI implementations, and d) Exploring Hybrid human-AI Decision-making Models. GenAI has the transformative potential to optimizing various facets of SCM, including procurement, inventory management, risk mitigation, operational efficiency, and decision support. By performing a comprehensive review of GenAI applications and challenges, the study underscores how GenAI can drive significant improvements in supply chain. Key benefits such as cost reduction, enhanced forecasting accuracy, real-time adaptability, and streamlined processes have been identified as pivotal to the effective integration of GenAI in SCM.
Despite the promising outcomes, this review also emphasizes several challenges associated with GenAI implementation, including issues with data quality, integration with legacy systems, and the need for skilled personnel. Additionally, organizational barriers, including resistance to change and concerns about AI ethics, must be addressed for the successful adoption of GenAI technologies. Therefore, companies must adopt a holistic approach that integrates technological, organizational, and ethical considerations to fully leverage the potential of GenAI in their supply chain operations.
The findings of this research provide valuable Implications for both academic scholars and industry practitioners. Academically, this study contributes to the growing body of literature on AI in SCM, offering new insights into the strategic role of GenAI in decision-making, risk management, and operational agility. For practitioners, the research offers practical guidance on overcoming the challenges associated with GenAI adoption and maximizing its value in supply chain optimization.
5.1 LIMITATIONS 
The authors would like to recognize the limitations of the study, knowing SCM is a vast field of study and has several critical areas where GenAI can be applied. However, the primary limitation of this systematic analysis is four core areas of SCM: a) Procurement, b) Demand Forecasting, c) Inventory Optimization, and d) Risk Management. 
5.2 FUTURE DIRECTIONS FOR RESEARCH 
While the study has explored GenAI opportunities, benefits, and challenges in supply chain management, future research is recommended in several areas. First, future investigations should investigate the ethical implications of GenAI adoption, focusing on issues such as algorithmic bias and decision-making transparency. As GenAI and related technologies evolve, developing adaptive frameworks for responsible deployment is essential to mitigate risks and build trust (Wang et al., 2021). Second, the long-term impact of GenAI on organizational culture and human-AI collaboration remains underexplored and an area of exploration. Future studies can focus on GenAI-driven changes in workforce roles and organizational structures, offering insights into managing the transition toward more AI-integrated work environments. Third, the potential synergies realized from integrating GenAI with emerging technologies like blockchain, IoT, and advanced robotics will need investigation. The new research in emerging areas could identify strategies to enhance supply chain resilience, transparency, and efficiency (Christopher, 2016). Finally, further empirical case studies on GenAI are needed to identify best practices for overcoming technical, organizational, and regulatory barriers in the complex SCM domain.
5.3 IMPLICATIONS 
The implications of this research for both academic inquiry and industry practice are substantial. For researchers, it opens avenues for examining the interplay between emerging technologies and their application in SCM. By advancing the theoretical framework for GenAI in SCM, scholars can further contribute to the understanding of AI’s role in optimizing supply chains, thereby driving innovation in both research and practice. For industry professionals, the research highlights the importance of a strategic approach to GenAI adoption. The findings suggest that organizations must not only focus on technological investment but also on training their workforce, ensuring data integrity, and establishing ethical guidelines. Furthermore, this study provides a foundation for future research that can guide companies through the practical challenges of GenAI integration, offering recommendations for enhancing operational efficiency, cost-effectiveness, and supply chain resilience.
In conclusion, the integration of GenAI in supply chain management offers immense potential for optimizing operations and driving competitive advantage. However, for organizations to fully harness these benefits, they must navigate the technical, organizational, and ethical challenges outlined in this study. As research in this area continues to evolve, the future of supply chain management will likely be characterized by increasingly sophisticated AI-driven systems that enable real-time decision-making, enhanced efficiency, and a more agile and resilient supply chain ecosystem.
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