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ABSTRACT: The integration of AI-driven social media insights in supply chain management is rapidly emerging as a 
transformative trend, reshaping the way organizations forecast demand, optimize inventory, and improve operational 
agility. Leveraging artificial intelligence to analyse vast quantities of social media data enables real-time detection of 
market shifts, consumer sentiment, and viral product trends, allowing supply chains to anticipate and respond to 
demand spikes with precision. This approach not only mitigates risks associated with stockouts and overproduction but 
also enhances customer satisfaction and supply chain resilience. The future of supply chain management will see 
increased adoption of intelligent platforms capable of automated decision-making, smart fulfilment routing, and hyper-
personalized demand forecasting, driven by ongoing advancements in AI, machine learning, and data integration. As 
companies strive for greater adaptability amid unpredictable social media-driven market dynamics, those embracing 
AI-powered insights will gain a critical competitive edge. 
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I. INTRODUCTION 

 

AI-driven social media analytics have begun to revolutionize risk management in supply chain operations, allowing 
organizations to anticipate market shifts, respond proactively to disruptions, and build greater resilience to a range of 
threats—from demand spikes to geopolitical issues. Modern systems leverage predictive risk analytics, real-time 
anomaly detection, and automated supplier risk assessment. For example, AI can continuously scan and score suppliers 
for financial stability, compliance records, and cybersecurity posture, ensuring only the best partners are chosen to 
guarantee smooth and reliable product delivery. 
 

Real-world use cases highlight how companies, including Sephora and major FMCG brands, leverage AI to analyse 
social data, anticipate sudden demand surges, and dynamically reroute inventory or adjust order fulfilment strategies in 
response to viral trends. Technologies such as AI-powered digital twins allow organizations to simulate entire supply 
chain networks, test disruptive scenarios, and plan for major risks like port closures or natural disasters, making supply 
chains robust and adaptive 

 

Meanwhile, digital transformation in 2025 shows that more than 53% of organizations use AI to actively anticipate and 
mitigate supply chain disruptions, with autonomous planning and real-time visibility now industry benchmarks. These 
solutions are driven not only by predictive analytics but also by generative AI, which designs and refines operational 
plans independently, and automated decision engines that optimize network design, order management, and logistics in 
response to live social data and global events. 
 

As AI adoption continues to rise, companies are expected to reap benefits such as substantial improvements in lead 
times, inventory accuracy, supplier diversification, and even sustainability performance, making social media-driven 
analytics a cornerstone of competitive, resilient supply chains. 
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II. THEORETICAL BACKX`GROUND 

 

The theoretical background of AI-driven supply chain management (SCM) is well established and evolving, with key 
foundations rooted in several advanced computational and analytical theories, as detailed by recent research. 
1. Mathematical and Algorithmic Frameworks: These provide the core underpinning for optimizing logistics, 

inventory, and operations. AI enhances traditional algorithms with adaptive and predictive capacities, bringing 
greater efficiency and resilience to SCM. 

2. Machine Learning Models: AI harnesses machine learning techniques for demand forecasting, inventory control, 
and predictive risk management. By processing big data, these models enable data-driven optimization and 
dynamic decision-making, reducing errors and costs. 

3. Game Theory and Strategic Interaction: This models cooperation and competition among supply chain 
stakeholders, helping in strategic resource allocation and negotiation frameworks within complex supply networks. 

4. Swarm Intelligence and Multi-Agent Systems: Inspired by collective intelligence in nature, these approaches 
provide decentralized, flexible coordination of supply chain components, facilitating real-time adaptation and 
autonomous operations. 

5. Evolutionary Algorithms and Neural Networks: These allow optimization of network designs and robust 
recognition of nonlinear patterns within supply chain data, aiding complex decision processes like risk mitigation 
and supply-demand matching. 

6. Reinforcement Learning: This permits continuous learning from supply chain environments, enabling systems to 
optimize dynamic processes such as routing and inventory replenishment in real-time. 

7. Hybrid AI Techniques: Integrating multiple methodologies offers comprehensive solutions that tackle diverse 
supply chain challenges, improving overall system robustness and adaptability. 

 

Empirical evidence from recent quantitative studies confirms significant improvements in key SCM performance 
metrics due to AI adoption, particularly in inventory optimization, demand forecasting accuracy, and logistics 
efficiency. For example, AI implementations have resulted in an average 25% reduction in forecasting errors and 
measurable improvements in operational satisfaction among supply chain professionals. These advances not only drive 
operational excellence but also challenge and extend existing theoretical models of supply chains by incorporating the 
dynamic, data-driven capabilities of AI. 
 

III. SIGNIFICANCE OF THE STUDY 

 

The significance of studying the integration of AI-driven social media insights in supply chain management is 
multifaceted, reflecting profound impacts on operational efficiency, risk management, and strategic agility. AI enables 
organizations to optimize complex supply chain processes, from planning and procurement to logistics and delivery, by 
leveraging vast real-time data streams including social media signals that reveal consumer trends and potential 
disruptions early. 
 

This integration drives enhanced decision-making through predictive analytics, automated routine tasks, and real-time 
visibility, reducing errors, lowering costs, and improving service levels. For example, AI-powered demand forecasting 
and inventory optimization translate social media trends directly into supply adjustments, mitigating stockouts and 
overstock situations that traditionally erode profitability and customer satisfaction. Furthermore, AI contributes 
significantly to supply chain resilience by identifying risks pre-emptively, enabling companies to develop contingencies 
and respond swiftly to unforeseen disruptions—including those triggered by viral social media events. 
 

The study of AI's role in SCM also has theoretical importance, as it challenges and extends classical supply chain 
models with data-driven, adaptive frameworks better suited for dynamic global markets. It supports digital 
transformation efforts critical for competitiveness in Industry 4.0 and beyond, highlighting sustainable practices and 
ethical sourcing facilitated by transparent AI analytics. Overall, research in this area equips businesses to harness AI not 
just for automation but for strategic innovation, resilience, and customer-centric supply chain operations—an essential 
advantage in the increasingly volatile and digitalized market landscape. 
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IV. RESEARCH OBJECTIVES 

 

research objectives for the study on AI-driven social media insights in supply chain management can be framed as 
follows, based on extensive literature and empirical analyses: 
1. To comprehensively analyse current AI and machine learning technologies applied across key supply chain 

functions such as supply chain design, planning, and execution, understanding their role in enhancing decision-

making and operational efficiency. 
2. To identify how AI algorithms like supervised learning, unsupervised learning, and reinforcement learning improve 

demand forecasting, inventory management, supplier relationship handling, and logistics coordination within 
supply chains. 

3. To evaluate the influence of integrating large-scale social media data and other big data sources into AI models that 
address uncertainties, information asymmetries, and complexity in supply chains. 

4. To investigate specific use cases demonstrating how AI supports real-time decision-making during crisis events 
such as the COVID-19 pandemic, focusing on forecasting demand surges and supply chain disruptions triggered by 
social behaviour captured via social media. 

5. To assess barriers and challenges in adopting AI in supply chains, including organizational culture, data quality, 
technological infrastructure, and resource constraints, especially among mid-sized and manufacturing firms. 

6. To explore the strategic benefits of AI-enabled supply chains, including reduction in order lead times, improved 
quality assurance through machine vision, risk mitigation through predictive analytics, and overall enhancement of 
supply chain transparency and robustness. 

7. To develop actionable recommendations for businesses to successfully integrate AI and social media analytics into 
existing supply chain operations, maximizing benefits like cost savings, sustainability, and customer satisfaction. 

 

Overall, these objectives aim to build a holistic understanding of how AI combined with social media-driven insights 
revolutionizes supply chains, addressing technological, operational, and strategic dimensions for both academic 
advancement and practical implementation. The significance of the study on AI-driven social media insights in supply 
chain management lies in its potential to enhance supply chain agility, efficiency, risk management, and 
competitiveness by leveraging real-time data from social media platforms. AI integration enables organizations to 
accurately forecast demand, optimize inventory, and respond swiftly to market fluctuations and disruptions, 
significantly reducing costs and improving customer satisfaction. The study bridges theoretical gaps by extending 
traditional supply chain models with AI-driven, data-centric frameworks, reflecting digital transformation trends. 
Practically, it supports businesses in adopting AI technologies to create resilient, transparent, and sustainable supply 
chains, providing a crucial competitive advantage in dynamic global markets. 

 

V. SCOPE OF THE STUDY 

 

The scope of the study on the integration of AI-driven social media insights in supply chain management encompasses 
several key dimensions: 
1. Processes Covered: The study includes the entire supply chain process such as planning, procurement, 

manufacturing, inventory management, logistics, and delivery. AI’s role in optimizing these interconnected 
functions through real-time data analysis and automation is a primary focus. 

2. Data Sources: The study considers a broad spectrum of data inputs used by AI, emphasizing social media 
platforms as a dynamic source of market trends, consumer sentiment, and demand signals. It also includes 
complementary data such as sales, supplier performance, logistics, economic indicators, and IoT sensor data from 
warehouses and transport. 

3. Technologies Addressed: Various AI technologies are in scope, including machine learning, natural language 
processing, generative AI, predictive analytics, process automation, and digital twins. The study explores how 
these tools facilitate demand forecasting, inventory optimization, risk management, and real-time decision-making. 

4. Industry Applications: While broadly applicable across sectors, specific attention is paid to industries where 
social media-driven demand fluctuations are pronounced, such as retail, e-commerce, FMCG, automotive, food 
and beverage, and healthcare. 

5. Geographic and Organizational Scope: The study generally considers global supply chains but recognizes that 
AI adoption levels, technological infrastructure, and data governance practices vary by region and organization 
size. 

http://www.ijirset.com/
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6. Limitations: The study focuses on the potential and current application of AI-driven insights but acknowledges 
challenges like data quality issues, integration complexity, ethical considerations, and the need for skilled 
workforce and supportive infrastructure. 

7. Time Frame: The scope mainly covers AI and social media integration developments over the past decade, 
emphasizing recent advancements in real-time analytics and generative AI as of 2024-2025, and anticipates near-
future trends. 

 

This scope allows a comprehensive exploration of how AI-driven social media insights transform supply chain 
management by enhancing operational agility, customer responsiveness, and strategic resilience in today’s fast-paced 
and digitally interconnected market landscape. 
 

VI. REVIEW OF LITERATURE 

 

Here is an elaboration of each of the 15 literature review points on AI-driven social media insights in supply chain 
management with detailed explanation and current scholarly insights: 
1. Evolution from Industry 4.0 to Industry 6.0: Samuels (2025) explains that AI integration in supply chains has 

evolved through industrial revolutions, from automation and digitalization in Industry 4.0 to human-centric, 
sustainable, and intelligent systems in Industry 6.0. AI increasingly enables collaborative decision-making between 
humans and machines, promoting customization and operational resilience in supply chains. 

2. Optimization through AI Technologies: Studies by Modgil et al. (2021) and Richey (2023) report AI’s 
effectiveness in improving demand forecasting, inventory optimization, and logistics via machine learning, 
robotics, and predictive analytics. These technologies reduce operational costs and increase agility enabling firms 
to respond swiftly to market volatility or disruptions. 

3. Real-time Insights from Social Media Integration: Joel (2024) highlights the critical role of social media 
analytics combined with AI, offering timely data on consumer sentiment and emerging trends. This combination 
enables supply chains to anticipate demand spikes and align supply chain activities accordingly, reducing the risk 
of stockouts or overstock. 

4. Challenges in AI Adoption: Kumar & Mallipeddi (2022) and Hendriksen (2023) underscore barriers like 
cybersecurity vulnerabilities, data privacy issues, lack of skilled personnel, and integration difficulties with legacy 
systems, which limit full-scale implementation of AI in supply chains. 

5. Improved Risk Assessment via AI Models: Jahin et al. (2023) demonstrate that AI-driven techniques such as 
Random Forest and Boost greatly enhance supply chain risk prediction, enabling companies to plan contingencies 
and reduce vulnerability to supply disruptions. 

6. Quantifiable Performance Improvements: According to Walter (2025), enterprises adopting AI experience a 
25% average reduction in forecasting errors, better inventory accuracy, and shorter delivery lead times, which 
improve overall supply chain efficiency and customer satisfaction. 

7. Decentralized Decision-Making Models: Belhadi et al. (2021) show that multi-agent systems and swarm 
intelligence allow supply chain components to operate autonomously and cooperatively, enhancing real-time 
responsiveness and supply chain resilience under dynamic conditions. 

8. Simulation of Supply Chain Operations through Digital Twins: Samuels et al. (2024) identify AI-enabled 
digital twins as pivotal tools for modelling entire supply chains, allowing businesses to test and adapt to various 
scenarios, thereby mitigating risks and optimizing operations. 

9. Enhanced Supplier Management: Eyo-Udo (2024) indicates that AI facilitates comprehensive evaluation of 
suppliers, improving selection based on financial stability, performance, and compliance, thus strengthening supply 
chain reliability. 

10. Ethical Considerations in AI Deployment: Layode (2024) stresses the importance of data ethics, privacy, 
transparency, and compliance in AI-powered supply chains to maintain trust and ensure responsible technology 
use. 

11. Automation and Predictive Maintenance: Muthaluri (2024) notes AI’s role in automating warehouse operations, 
forecasting equipment maintenance needs, and optimizing transportation routes, which collectively enhance 
operational uptime and reduce costs. 

12. AI in Demand Planning: Walter (2025) elaborates on the growing use of AI in improving demand planning 
accuracy across industries, helping companies achieve lean inventory and better resource allocation. 

http://www.ijirset.com/
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13. Importance of Organizational Readiness: Hendriksen (2023) highlights that successful AI implementation 
depends on factors like technological infrastructure, employee skills, and change management, which organizations 
must develop alongside AI technologies. 

14. Driving Sustainability Goals: Sami et al. (2023) emphasize AI’s contribution to resource optimization and carbon 
footprint reduction, furthering sustainable supply chain initiatives aligned with Industry 6.0 principles. 

15. Future Directions with Advanced AI Techniques: Belhadi et al. (2021) discuss emerging AI methods such as 
generative AI and reinforcement learning that promise to further increase supply chain agility, adaptability, and 
customer-centricity. 
These elaborations provide a comprehensive understanding of both the current landscape and future potential of 
AI-driven social media insights transforming supply chain management. 

 

VII. RESEARCH METHODOLOGY 

 

This study on the integration of AI-driven social media insights in supply chain management employs a systematic 
literature review methodology supported by qualitative and quantitative analyses drawn from recent academic and 
industry research. 
 

1. Research Design: 
• The study follows a systematic review design aligned with PRISMA guidelines to ensure transparent, replicable, 

and rigorous selection of scholarly literature and industry reports spanning 2010 to 2025. 
• Both qualitative thematic analysis and quantitative bibliometric analysis are applied to synthesize patterns, trends, 

and gaps in AI applications to supply chains, with emphasis on social media integration. 
2. Data Sources: 
• Comprehensive searches are conducted across leading academic databases including Web of Science, Scopus, 

IEEE Xplore, ScienceDirect, Springer, and Google Scholar. 
• Industry white papers, conference proceedings, patents, and case studies supplement academic literature for 

practical insights. 
3. Search Strategy: 
• Keywords include “AI in supply chain management,” “social media analytics,” “predictive analytics in SCM,” 

“machine learning demand forecasting,” and “AI supply chain risk management.” 

• Boolean operators combine keywords; filters limit results to recent years (2015-2025) to capture state-of-the-art 
developments. 

4. Selection Criteria: 
• Inclusion criteria: Peer-reviewed articles, case studies, and reports focusing on AI applications in SCM, 

particularly involving social media insights. 
• Exclusion criteria: Studies lacking empirical data, those outside supply chain context, or addressing AI only 

conceptually without application detail. 
5. Data Extraction and Analysis: 
• Extracted data includes study aims, AI technologies used, social media data integration methods, performance 

metrics, challenges, and sector-specific findings. 
• Qualitative data is analyzed using thematic coding with software tools like Atlas.ti to identify emerging themes. 
• Quantitative bibliometrics provide publication counts, citation impact, and domain evolution. 
6. Validation and Reliability: 
• Dual independent screenings of articles enhance validity. 
• Triangulation through cross-referencing multiple data sources and contrasting academic with industry findings 

improves reliability. 
7. Limitations: 
• The study acknowledges potential publication bias and rapid AI technology evolution which could outpace 

literature. 
• Variations across industries and regions may limit generalizability. 

Overall, this mixed-methods systematic review methodology enables a comprehensive, evidence-based 
understanding of how AI-driven social media analytics are shaping modern supply chain management, highlighting 
theoretical advancements, practical applications, and future research directions 

http://www.ijirset.com/
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VIII. FINDINGS AND SUGGESTIONS 

 

Findings 

1. AI significantly improves demand forecasting accuracy by analyzing diverse real-time data including social media 
trends, reducing forecasting errors by up to 25%. 

2. Real-time AI platforms enable supply chains to adapt quickly to sudden demand spikes caused by viral social 
media events, improving customer satisfaction. 

3. AI automates complex decision-making across procurement, production, and distribution, cutting planning time 
from days to minutes while boosting accuracy. 

4. Supplier selection and relationship management are enhanced by AI evaluating financial stability, performance, 
and sustainability metrics automatically. 

5. AI-powered predictive analytics detect risks such as supplier delays, geopolitical issues, and port congestion ahead 
of time, facilitating proactive mitigation. 

6. Digital twins combined with AI simulate entire supply chain operations for scenario testing and autonomous 
optimization without human intervention. 

7. Generative AI supports autonomous planning and synthetic data generation for rare supply chain scenarios, 
improving preparedness. 

8. AI adoption is rising rapidly: 50% of supply chain leaders are testing gen AI solutions to build agility amid 
economic and geopolitical volatility. 

9. Multi-agent and swarm intelligence systems provide decentralized coordination and greater supply chain 
resilience. 

10. AI integration correlates with shorter lead times, better in-stock rates, and reduced excess inventory costs. 
11. Automation of warehouse robotics and predictive maintenance reduces labor costs and improves uptime. 
12. AI advances are facilitating circular and sustainable supply chain practices by optimizing resource use and waste 

reduction. 
13. Organizational readiness, including infrastructure and talent, is critical to successful AI implementation in supply 

chains. 
14. Real-time analytics and control towers improve visibility and reduce response times to disruptions from days to 

hours or minutes. 
15. AI is increasingly used for dynamic pricing and inventory reallocation by integrating social media sentiment and 

market intelligence. 
16. Strategic decision-making benefits from AI-enabled cognitive automation that mines data to identify improvement 

opportunities. 
17. AI supports supply chain segmentation, enabling tailored strategies for different components and customer 

segments. 
18. Ethical and transparency concerns must be addressed to maintain trust in AI-enabled supply chains. 
19. Smaller companies and certain regions face adoption barriers due to lack of resources and digital infrastructure. 
20. Future AI applications include reinforcement learning for continuous self-improving supply chain processes. 
 

Suggestions 

1. Companies should invest in AI platforms that integrate social media data with traditional SCM data to improve 
demand sensing and forecasting. 

2. Develop comprehensive real-time control towers powered by AI to enhance supply chain visibility and disruption 
response. 

3. Automate routine procurement and supplier management tasks with AI to reduce cycle times and improve 
negotiation outcomes. 

4. Utilize AI-driven digital twins for scenario analysis and proactive supply chain risk mitigation. 
5. Incorporate generative AI to design autonomous operational plans and simulate rare supply chain events. 
6. Build AI competencies by training supply chain personnel to bridge the skills gap and foster innovation. 
7. Adopt multi-agent AI architectures for decentralized, resilient supply chain coordination. 
8. Prioritize ethical AI use by ensuring transparency, data privacy, and regulatory compliance. 
9. Expand AI adoption beyond large enterprises by providing accessible solutions for SMEs and developing regions. 
10. Use AI for sustainability goals by optimizing resource use and implementing circular supply chain models. 
11. Integrate AI-driven dynamic pricing strategies that consider social media sentiment and competitive actions. 

http://www.ijirset.com/
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12. Deploy predictive analytics to anticipate supplier risks and develop diversified sourcing strategies. 
13. Invest in advanced warehouse automation and predictive maintenance to improve labor efficiency and operational 

uptime. 
14. Collaborate with AI vendors and consultancies to tailor AI solutions to specific industry or regional needs. 
15. Establish data governance frameworks to ensure quality, security, and ethical use of AI-driven data. 
16. Promote continuous learning AI methods like reinforcement learning for adaptive supply chain improvements. 
17. Leverage AI-enhanced customer analytics to offer personalized service and improve customer satisfaction. 
18. Develop robust integration architectures to harmonize AI systems with legacy SCM software. 
19. Monitor AI system performance regularly and update models with new data for sustained accuracy. 
20. Engage cross-functional teams early for AI initiatives to align technology with strategic and operational goals. 

 

IX. CONCLUSION 

 

In conclusion, the integration of AI-driven social media insights into supply chain management represents a 
transformative advancement in both theory and practice. AI technologies, including machine learning, natural language 
processing, predictive analytics, and generative AI, have demonstrated significant capability in improving demand 
forecasting accuracy, optimizing inventory, enhancing supplier management, and significantly reducing operational 
risks by enabling proactive decision-making. The fusion of social media data with AI-driven analytics empowers 
supply chains with real-time visibility and responsiveness to volatile market dynamics, allowing companies to 
anticipate consumer trends and react swiftly to disruptions. 
 

This research underscores that AI not only improves operational efficiency, cost-effectiveness, and customer 
satisfaction but also reshapes the fundamental theoretical frameworks that underpin supply chain management. The 
evolution from reactive to predictive and autonomous supply chain systems, supported by AI-enabled digital twins and 
cognitive automation, points toward a future where supply chains are more agile, resilient, and sustainable. 
 

However, the study also highlights challenges such as technological integration complexity, data privacy, ethical 
considerations, and the need for skilled human capital, which organizations must address to fully realize AI's potential. 
Strategic investments in infrastructure, workforce development, and governance are essential to bridge these gaps. 
 

Ultimately, the integration of AI and social media insights equips organizations with a critical competitive advantage in 
an increasingly digital and interconnected global market. By harmonizing theoretical innovation with practical 
application, this body of research contributes to advancing both academic understanding and industry practice, laying a 
foundation for future developments that will define the next era of supply chain management. 
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