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AI DRIVEN RISK MITIGATION IN SUPPLY CHAIN MANAGEMENT 

AND LOGISTICS: A COMPREHENSIVE REVIEW 

 

Dr. T. Sumadhi 
Assistant Professor 

Department of Computer Applications, 

NGM College, Pollachi 

tsumathijk@gmail.com 

 

Abstract 
 The increasing complexity of global supply chains has made risk mitigation a top priority for businesses seeking to 

ensure operational continuity, reduce costs, and enhance efficiency. Artificial Intelligence (AI) is revolutionizing supply 

chain management and logistics by providing predictive analytics, real-time monitoring, and automated decision-

making to proactively address disruptions. This paper explores how AI-driven tools and techniques—such as machine 

learning, IoT, and predictive modeling—help mitigate risks associated with supplier reliability, transportation delays, 

cybersecurity threats, and fluctuating market demands. By leveraging AI-powered solutions, organizations can enhance 

resilience, optimize resource allocation, and create more agile supply chains. The study highlights key AI applications, 

case studies from industry leaders, and emerging trends shaping the future of supply chain risk management. 

Keywords: AI in supply chain, Supply chain risk mitigation, Logistics optimization, Predictive analytics, Artificial 

intelligence (AI), Machine learning in supply chain, Real-time monitoring 

 

Introduction 

 In today's interconnected world, supply chains are more vulnerable than ever to disruptions 

caused by geopolitical instability, natural disasters, economic fluctuations, and cybersecurity 

threats. The COVID-19 pandemic, trade disputes, and extreme weather events have exposed the 

fragility of traditional supply chain models, underscoring the need for more resilient and adaptive 

strategies. 

 Artificial Intelligence (AI) is emerging as a game-changer in mitigating supply chain risks by 

enhancing visibility, forecasting potential disruptions, and automating responses. By leveraging 

advanced technologies such as predictive analytics, real-time tracking, and intelligent 

automation, businesses can anticipate challenges and implement proactive solutions. AI-driven 

risk management helps organizations optimize logistics, manage supplier risks, detect fraud, and 

improve decision-making, thereby reducing inefficiencies and minimizing financial losses. 

 This paper explores the role of AI in risk mitigation across supply chain management and 

logistics. It examines how predictive modeling, IoT-enabled monitoring, AI-powered route 

optimization, and cybersecurity enhancements contribute to building more resilient supply 

chains. Additionally, case studies from industry leaders demonstrate real-world applications of 

AI-driven risk mitigation, showcasing its impact on operational efficiency and long-term 

sustainability. By adopting AI-powered risk mitigation strategies, businesses can not only 

navigate uncertainties but also gain a competitive advantage in an increasingly volatile global 

market. 

 

AI-driven Risk Mitigation in Supply Chain Management and Logistics 

 AI-driven risk mitigation in supply chain management and logistics is transforming how 

companies anticipate, manage, and reduce disruptions. By leveraging AI, businesses can enhance 
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visibility, improve decision-making, and create more resilient supply chains. Here’s how AI is 

being used to mitigate risks in supply chains and logistics: 

 

1. Predictive Analytics for Risk Assessment 

 AI-powered predictive analytics helps businesses identify potential risks before they escalate. 

By analyzing historical data, weather patterns, geopolitical events, and supplier performance, AI 

can forecast disruptions such as delays, shortages, or demand fluctuations. 

 Example: AI can predict how a hurricane might affect a major shipping route and 

recommend alternative routes or stock adjustments in advance. 

 

2. Real-Time Monitoring and Anomaly Detection 

 IoT-enabled sensors and AI-driven monitoring systems continuously track shipments, 

warehouse conditions, and transportation networks. If anomalies such as temperature 

deviations, theft, or shipment delays occur, AI systems can trigger alerts and suggest corrective 

actions. 

 Example: AI can detect a deviation in a refrigerated shipment’s temperature and 

automatically reroute it to the nearest facility for intervention. 

 

3. Supplier Risk Management 

 AI assesses supplier reliability by analyzing financial reports, past performance, political 

stability, and social media sentiment. This helps companies identify weak links and diversify 

their supplier base before problems arise. 

 Example: AI can flag a supplier that is facing financial distress, allowing businesses to secure 

alternative sources in advance. 

 

4. Route Optimization and Dynamic Logistics 

 AI optimizes transportation routes based on real-time traffic, weather, and geopolitical 

conditions. Dynamic rerouting helps mitigate delays and reduce fuel costs. 

 Example: AI-powered fleet management software can reroute trucks in real-time to avoid 

accidents or congestion, ensuring on-time delivery. 

 

5. Demand Forecasting and Inventory Optimization 

 AI-driven demand forecasting models analyze market trends, sales data, and consumer 

behavior to optimize inventory levels and prevent stockouts or overstock situations. 

 Example: A retailer can use AI to predict seasonal demand spikes and adjust inventory levels 

accordingly, preventing lost sales due to stockouts. 

 

6. Cybersecurity and Fraud Detection 

 With increasing digitalization, AI helps protect supply chains from cyber threats by 

identifying unusual transactions, unauthorized access, and potential fraud. 

 Example: AI can detect suspicious patterns in supplier payment transactions, reducing the 

risk of financial fraud. 
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7. Automated Compliance and Regulatory Adherence 

 AI automates compliance checks and ensures regulatory adherence by tracking changing 

laws, trade tariffs, and customs regulations. 

 Example: AI-driven tools can flag shipments that may not comply with new import/export 

regulations, preventing costly penalties or delays. 

 

8. Workforce and Labor Management 

 AI helps predict labor shortages, optimize workforce allocation, and enhance productivity 

through automation. 

 Example: AI can analyze warehouse productivity data to determine when additional 

temporary labor may be needed during peak seasons. 

 

3. AI Tools for Supply Chain Risk Mitigation 

S.No Focus area Tool name Usage Example 

1  

Predictive 

Analytics 

& 

Risk Assessment 

 

 

Blue Yonder 

(formerly 

JDA 

Software) 

Uses AI and machine 

learning to predict 

disruptions, assess 

supplier risks, and 

optimize logistics. 

Helps retailers forecast 

demand surges and 

adjust inventory 

accordingly. 

2 

SAP 

Integrated 

Business 

Planning 

(SAP IBP) 

 

Uses AI-driven 

analytics to predict 

supply chain 

disruptions and 

suggest alternatives. 

Can detect supplier 

financial risks and 

recommend switching 

to an alternate supplier 

before a disruption 

occurs. 

3 

Real-Time 

Monitoring & 

Anomaly 

Detection 

FourKites 

 

AI-powered shipment 

tracking that provides 

real-time visibility 

and predicts delays 

before they happen 

Logistics companies 

use FourKites to 

reroute shipments in 

case of adverse weather 

or port congestion. 

4 
Project44 

 

Provides real-time 

tracking and risk 

alerts for shipments 

worldwide. 

Helps companies like 

Amazon and Coca-

Cola track goods in 

transit and optimize 

routes. 

5 

Supplier Risk 

Management 

Resilinc 

Uses AI to assess 

geopolitical, financial, 

and operational risks 

across suppliers. 

Automotive companies 

use Resilinc to monitor 

potential supplier 

bankruptcies. 

6 
Everstream 

Analytics 

Provides predictive 

risk analytics for 

global supply chains 

by monitoring 

external factors like 

Pharmaceutical 

companies use 

Everstream to mitigate 

drug supply shortages. 
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natural disasters, 

trade regulations, and 

social unrest. 

7 

Route 

Optimization & 

Dynamic 

Logistics 

Convoy 

AI-powered freight 

matching platform 

that optimizes 

trucking routes. 

Reduces empty miles 

for trucking fleets, 

cutting transportation 

costs and emissions 

8 

Google Cloud 

Supply Chain 

Twin 

Digital twin 

technology that 

provides a real-time 

replica of supply 

chain operations to 

predict disruptions 

and optimize routes. 

Used by retailers to 

dynamically reroute 

shipments based on 

demand spikes. 

9 

Cyber security & 

Fraud Detection 

Dark trace 

AI-driven cyber 

security platform that 

detects and prevents 

cyber threats in 

logistics networks. 

Protects shipping 

companies from 

ransom ware attacks 

that could disrupt 

operations. 

10 

IBM Watson 

for Cyber 

Security 

Uses AI to detect 

fraud and protect 

supply chains from 

cyber attacks. 

Prevents fraudulent 

supplier transactions by 

analyzing suspicious 

behavior patterns 

 

Case Studies: AI-Driven Risk Mitigation in Action 

Case Study 1: Walmart – AI for Demand Forecasting 

 Challenge: Sudden demand fluctuations caused stockouts during the pandemic. 

 Solution: Walmart implemented AI-driven demand forecasting models to analyze 

customer behavior and optimize inventory. 

 Result: Reduced stockouts by 30% and improved supply chain resilience. 

 

Case Study 2: DHL – AI for Route Optimization 

 Challenge: Rising fuel costs and delivery delays due to unpredictable traffic conditions. 

 Solution: DHL implemented AI-powered logistics software to dynamically reroute 

shipments based on real-time conditions. 

 Result: Reduced delivery times by 20% and cut fuel costs by 15%. 

 

Case Study 3: Unilever – AI for Supplier Risk Management 

 Challenge: Supplier disruptions due to geopolitical tensions. 

 Solution: Used AI-driven risk assessment tools to evaluate supplier stability and identify 

alternative suppliers before disruptions occurred. 

 Result: Minimized production downtime and ensured continuous supply. 
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 AI is revolutionizing supply chain risk mitigation by improving predictability, efficiency, 

and resilience. Companies investing in AI-powered solutions can better handle disruptions, 

reduce costs, and enhance customer satisfaction. 

 

Conclusion 

 AI-driven risk mitigation is transforming supply chain management and logistics by 

enhancing resilience, efficiency, and adaptability. Through predictive analytics, real-time 

monitoring, and intelligent automation, AI helps businesses proactively identify and address risks 

such as supplier disruptions, transportation delays, cyber security threats, and fluctuating 

demand. Companies leveraging AI-powered tools can optimize logistics operations, improve 

decision-making, and reduce financial losses associated with supply chain uncertainties. 

 As global supply chains continue to evolve, AI will play an increasingly vital role in 

mitigating risks and ensuring operational continuity. Organizations that invest in AI-driven 

solutions will be better equipped to navigate disruptions, maintain customer satisfaction, and 

gain a competitive edge in the market. Future advancements in AI, such as enhanced machine 

learning models, block chain integration, and digital twin technology, will further revolutionize 

supply chain risk management. Ultimately, AI-driven risk mitigation is not just a competitive 

advantage but a necessity for businesses striving for long-term sustainability and success in an 

unpredictable world. 
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Abstract 
 In today’s complex supply networks sharing information between buyers and suppliers is critical for sustainable 

competitive advantage. In particular, for both business partners, cost information is highly relevant in purchasing 

situations. According to empirical studies in literature, artificial neural networks (ANNs) are expected to have a great 

potential to reveal cost structures by machine learning (ML). In digitally enabled supply chains this information can 

contribute to cost reduction and operational excellence and lead to win-win situations in supplier relationship 

management. Nevertheless, authors do not thoroughly investigate how ANNs may support cost estimation for 

purchasing decisions. Based on a case study from the automotive industry, we evaluate ANNs regarding their capability 

to gain cost structure data. In an additional comparative study, we benchmark ANNs for cost estimation in purchasing 

against other promising ML algorithms. Thereby, we apply the cross-industry standard process model for data mining 

projects. The findings of the studies show that some ML algorithms outperform ANNs regarding accuracy. The research 

results give indications for choosing the ML approach that promises the best outcome for cost estimations and cost 

structure information to support decision-making in buyer–supplier relationships. 

Keyword: Artificial intelligence - Machine learning - Supply chain management Operations management - Systematic 

literature review - Empirical studies 

 

Introduction 

 Our analysis uncovered four main research theme data and system requirements, technology 

deployment processes, (inter)organizational integration, and performance implications in 

addition to some contextual dimensions. Based on a close examination of extant research, we 

identify future directions and the potential need of new theoretical perspectives as opposed to 

established ones in SCM. The resulting research agenda contributes to the literature by providing 

a systematic overview of opportunities based on the current state and understanding of AI in 

SCM. Artificial intelligence (AI) refers to the ability of a computer or computer-controlled robot 

to perform tasks commonly associated with human beings. The intelligence in the term implies 

that the task being performed by a machine, script, or algorithm would require the use of 

intelligence, were a human to do it.  

 

The Main Objectives  

1. To Identify the sub-fields of AI that are most suitable for SCM applications and then 

characterize those sub-fields in terms of their usefulness for improving SC efficiency. 

2. Synthesise the existing literature dealing with the applications of AI to SCM with respect 

to their practical implications and technical merits. 

3. Develop a hierarchical taxonomy for the existing AI literature and categorise it according 

to its SCM application areas, problem scope, and methodology. 


