
JARD- Journal for Applied Research in Development  

Volume 4, Issue 5, Sep–Oct 2026, PP: 01–08 

The Impact of Artificial Intelligence on Global Supply Chain Resilience Post‑COVID‑19 

Vitu Chawaza¹ 

¹Research Clinic Malawi 

ABSTRACT 

The COVID‑19 pandemic exposed vulnerabilities in global supply chains, prompting 

businesses and governments to accelerate digital transformation strategies. Central to these 

strategies is Artificial Intelligence (AI), which offers advanced data analytics, predictive 

insights, automation, and real‑time decision support that contribute to greater supply chain 

resilience. This article analyzes how AI has reshaped supply chain operations worldwide since 

COVID‑19, emphasizing its role in enhancing resilience, mitigating disruptions, and improving 

performance. It reviews multiple dimensions of AI integration — including predictive 

analytics, automation, risk management, and recovery capabilities — while acknowledging 

challenges such as technological maturity disparities and implementation barriers. The paper 

concludes with recommendations for policymakers and supply chain managers to harness AI 

effectively in building more resilient global supply networks. 
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I. INTRODUCTION 

The COVID‑19 pandemic caused unprecedented disruptions to global supply chains, affecting 

manufacturing, logistics, and service delivery across sectors. Border closures, labor shortages, 

and fluctuating demand revealed the limitations of traditional supply chain models, which often 

lacked real‑time visibility and adaptive capacity. As a result, organizations worldwide 

accelerated the adoption of Artificial Intelligence (AI) technologies — including machine 

learning, predictive analytics, and autonomous automation — to build more resilient supply 

networks (Modgil et al., 2021; OECD).   

AI has emerged as a strategic capability that can transform supply chains from reactive systems 

to proactive, responsive networks. By processing vast datasets and generating actionable 

insights, AI enables firms to anticipate disruptions, optimize inventory, forecast demand, and 

automate operational decisions — all of which contribute to resilience in an uncertain global 

environment (Preprints.org, 2025).   

II. METHODOLOGY 

This article uses a comprehensive literature review methodology, synthesizing empirical 

research, conceptual frameworks, and industry reports published between 2021 and 2026. 

Sources include peer‑reviewed journal articles, conference proceedings, and technology trend 

analyses focused on AI’s role in enhancing supply chain resilience. Thematic analysis identifies 

prevailing trends, implementation outcomes, and challenges associated with AI adoption in 

global supply networks. 

III. AI AND THE EVOLUTION OF SUPPLY CHAIN RESILIENCE 

A. Redefining Supply Chain Resilience 

Supply chain resilience refers to the ability of firms to absorb, adapt to, and recover from 

disruptions while maintaining operational continuity. Historically, resilience depended on 

redundancy and buffer inventories. However, the pandemic highlighted that data‑driven 

flexibility and real‑time responsiveness are equally critical. AI supports these capabilities by 

enabling predictive and adaptive decision‑making across supply chain tiers (Modgil et al., 

2021).  

B. Key AI  Capabilities in Supply Chains  

AI’s contributions to resilience are multifaceted: 



a. Predictive Analytics: AI models forecast demand patterns and potential disruptions by 

analyzing large, diverse datasets. 

b. Optimization Algorithms: AI optimizes inventory levels and logistics routing to reduce 

lead times. 

c. Automation and Robotics: Robotic process automation and autonomous logistics 

systems enhance operational throughput. 

d. Risk Assessment: Machine learning algorithms enable proactive risk identification and 

scenario planning.   

IV. EMPIRICAL EVIDENCE OF AI IMPACT 

A. Enhanced Operational Efficiency 

Empirical studies demonstrate that AI enhances supply chain resilience by improving 

information transparency and operational responsiveness. For instance, research on Chinese 

listed companies shows that AI adoption significantly strengthens supply chain resilience 

through improved transparency and innovation capabilities, with digital governance 

reinforcing these effects.   

In practice, companies are deploying AI to pre‑empt costly disruptions. For example, General 

Motors uses AI systems to monitor global supplier networks and anticipate risks such as 

material shortages, preventing numerous production stoppages and improving resilience amid 

ongoing global instability.   

V. POLICY AND OPERATIONAL DIMENSIONS 

A. Risk Management and Decision Support 

AI enhances risk management by identifying vulnerabilities and enabling firms to respond 

quickly to supply chain perturbations. AI‑driven risk models automate the detection of weak 

signals and recommend countermeasures — a critical capability when traditional human 

analysis is too slow or constrained.   

B. Automation and Predictive Capabilities 

AI‑driven automation and robotics have been shown to reduce stockouts and delivery times 

significantly. One empirical framework demonstrated reductions in stockouts from 9 percent 

to 2 percent and halved average delivery times, indicating tangible benefits of integrating AI 

into key supply chain functions.   



C. Challenges and Variability in Impact 

Despite clear advantages, AI’s impact varies across contexts. In lower‑resilience supply chains 

— such as those lacking infrastructure or organizational readiness — AI adoption yields limited 

benefits, highlighting the importance of complementary investments in capability building and 

technology absorption.   

VI. GLOBAL CASES AND TRENDS 

A. Logistics and E‑Commerce Leaders 

Global logistics firms like Amazon have integrated AI to improve routing, delivery timeliness, 

and warehouse automation, reflecting how major players leverage AI for resilience and 

competitive advantage.   

B. Memory Chip Supply Crunch and Systemic Risks 

However, AI adoption itself can contribute to systemic vulnerabilities. A recent shortage of 

memory chips — driven by skyrocketing demand for AI hardware — disrupted global 

technology supply chains, illustrating the paradox of reliance on AI technologies and the need 

for balanced resilience strategies.   

VII. DIAGRAMS AND TABLES 

Table 1: AI Capabilities and Resilience Outcomes 

AI Capability Resilience Outcome Example Metrics 

Predictive Analytics Forecast accuracy & disruption 

anticipation 

Error reduction, lead time 

variance 

Automation & 

Robotics 

Operational throughputs and 

efficiency 

Delivery time ↓, stockouts ↓ 

Real-Time 

Monitoring 

Rapid risk identification Response time, risk 

mitigation cycles 

Optimization 

Algorithms 

Cost & resource allocation Logistics costs ↓, utilization 

↑ 

Source: Synthesized from MDPI & preprint literature.   

 

 

 

 



VIII. DISCUSSION 

A. Strategic Implications 

AI’s influence on supply chain resilience is profound but contingent on organizational 

readiness. Firms with mature digital infrastructures — advanced analytics, cloud platforms, 

and integrated systems — gain the most from AI adoption. Supply chain leaders are advised to 

invest in workforce upskilling and data governance to fully realize AI’s potential. 

B. Policy Considerations 

Governments and industry bodies should support AI adoption through frameworks that 

enhance data sharing, cybersecurity measures, and standards for responsible AI use. Initiatives 

such as regional technology alliances aimed at securing AI infrastructure can bolster resilience 

at the system level.   

IX. CONCLUSION 

Artificial Intelligence has significantly shaped the evolution of global supply chain resilience 

in the post‑COVID‑19 era. By improving forecasting, automation, risk management, and 

operational performance, AI equips firms to respond effectively to disruptions. However, its 

impact is mediated by organizational capacity, infrastructure readiness, and policy 

environments. Moving forward, strategic integration of AI — combined with supportive 

governance and human‑centered capability development — will be critical for building robust, 

adaptive supply chains in an increasingly uncertain global landscape. 
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