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Abstract 

Artificial Intelligence (AI) is rapidly transforming supply chain systems in 

developing economies, particularly in India, where high logistics costs and structural 

inefficiencies have historically constrained economic growth. This study examines the 

impact of AI-driven technologies on logistics efficiency and Micro, Small and Medium 

Enterprises (MSME) performance using a descriptive and analytical approach based 

on data from government and industry sources. The findings indicate that AI adoption 

has significantly enhanced supply chain performance, with forecasting accuracy 

increasing from 55–65% to 80–90%, and average delivery time reducing from 5–7 days 

to 2–3 days, reflecting nearly a 30–40% improvement. Logistics costs have declined 

from 13–14% of GDP to around 8%, while warehouse efficiency has improved by 25–

30% and fuel consumption has decreased by 10–15%. In the MSME sector, AI 

integration has resulted in a 20–25% reduction in inventory costs and a 10–15% 

decline in transportation costs, while order fulfilment rates have improved from 70–75% 

to 90–95% and sales growth has increased from 8–10% to 15–20%. Despite these 

benefits, challenges such as inadequate digital infrastructure, high implementation 

costs, data fragmentation, and skill gaps continue to hinder widespread adoption. 

Overall, the study highlights that AI-driven supply chain transformation enhances 

efficiency, reduces costs, and strengthens MSME competitiveness, thereby 

contributing to sustainable and inclusive economic development, while emphasizing the 

need for supportive policies, digital infrastructure, and skill development initiatives. 
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Introduction 

The rapid advancement of AI is reshaping global supply chains, offering 

transformative opportunities for developing economies such as India. Traditionally, 
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supply chain systems in these economies have been characterized by fragmentation, 

high logistics costs, limited digital integration, and inefficiencies in inventory and 

transportation management. Despite significant improvements in infrastructure and 

policy frameworks, logistics inefficiencies continue to pose challenges to economic 

competitiveness and inclusive growth. Historically, India’s logistics costs ranged 

between 13-14% of GDP significantly higher than the global benchmark of 8-9% 

indicating structural inefficiencies in freight movement, warehousing, and 

coordination across supply chain networks. 

Recent policy interventions and digital initiatives have led to measurable 

improvements. According to the Economic Survey 2025-26, India’s logistics costs 

have declined to approximately 7.97% of GDP, reflecting the impact of integrated 

infrastructure development programs such as PM Gati Shakti and the Unified 

Logistics Interface Platform (ULIP). However, these aggregate improvements mask 

persistent inefficiencies at the operational level. For instance, internal logistics gaps 

in India’s organized retail sector alone result in annual losses exceeding ₹2,000 

crore, highlighting the need for smarter, technology-driven solutions. 

 AI has emerged as a critical enabler in addressing these inefficiencies by 

transforming traditional, reactive supply chains into predictive and adaptive systems. 

AI-powered tools such as demand forecasting, route optimization, predictive 

maintenance, and real-time tracking enhance decision-making and operational 

efficiency. Recent estimates suggest that the adoption of AI in logistics particularly in 

port operations and cargo handling can save India up to ₹15,000 crore annually while 

significantly improving turnaround times and resource utilization. These capabilities 

are essential for building resilient supply chains capable of responding to disruptions, 

demand volatility, and global market fluctuations. 

 The significance of AI-driven supply chain transformation is particularly 

pronounced for MSMEs, which form the backbone of the Indian economy. The MSME 

sector comprises over 74 million enterprises, contributes about 31% to GDP, nearly 

48% to exports, and employs more than 328 million people. Despite their economic 

importance, MSMEs face disproportionate challenges in supply chain participation, 

including limited access to technology, high logistics costs, and infrastructural 

constraints. These challenges reduce their competitiveness in both domestic and 

international markets.  

 AI offers a pathway to overcome these barriers by enabling MSMEs to 

optimize inventory management, reduce operational costs, and enhance delivery 

efficiency. However, the adoption of AI among MSMEs remains uneven due to factors 

such as data fragmentation, lack of digital skills, and the need for affordable, 

localized solutions tailored to small business contexts. Furthermore, disparities in 

infrastructure across regions especially in rural and semi-urban areas continue to 

limit the scalability of AI-driven logistics solutions. In this context, AI-driven supply 
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chain transformation is not merely a technological shift but a strategic imperative for 

developing economies. It has the potential to enhance logistics efficiency, reduce 

systemic costs, strengthen MSME integration into global value chains, and promote 

sustainable economic growth.  

 This study aims to explore the role of AI in transforming supply chains in 

developing economies, with a specific focus on India, examining its impact on 

logistics efficiency and MSME growth while identifying key challenges and policy 

implications for future development. 

Objectives 

• To examine the role of AI in transforming supply chain operations in 

developing economies, particularly in India. 

• To analyse the impact of AI-driven technologies on improving logistics 

efficiency, including cost reduction and delivery optimization. 

• To evaluate the contribution of AI-enabled supply chains in enhancing the 

growth and competitiveness of MSMEs. 

• To identify the key challenges and barriers faced by MSMEs in adopting AI-

based supply chain solutions. 

• To suggest policy measures and strategic recommendations for promoting AI 

integration in supply chain systems for sustainable economic development. 

Methodology 

 This study adopts a descriptive and analytical research design. Relevant 

data has been collected from government reports such as the Economic Survey of 

India, Ministry of MSME publications, policy documents, and reports from 

international organizations like the World Economic Forum. Additional data is 

obtained from research journals, industry reports, and credible online databases. A 

qualitative approach is used to analyse the impact of AI on logistics efficiency and 

MSME growth in India. Comparative analysis is employed to evaluate pre- and post-

AI adoption trends, while statistical data and case-based insights are interpreted to 

identify key challenges, opportunities, and future prospects of AI integration. 

AI Integration in Supply Chain Processes  

 AI has transformed supply chain operations in developing economies like 

India by enabling automation, predictive analytics, and real-time decision-making. 

Earlier systems relied on manual processes and fragmented networks, leading to 

inefficiencies and higher costs. With AI technologies such as machine learning and 

IoT, supply chains have become more efficient and data-driven. AI adoption has led 

to significant improvements across operations. Demand forecasting accuracy has 

increased from about 60% to 85-90% (a 25-30% improvement), reducing inventory 
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issues. Warehouse efficiency has improved by 20-30%, while transportation time has 

decreased by 30-40% and fuel consumption by 10-15%. 

 Additionally, real-time tracking has enhanced shipment visibility by around 

35%, and inventory holding costs have reduced by 20-25%. Overall, logistics costs in 

India have declined by approximately 10-15% due to AI integration. These outcomes 

highlight that AI is making supply chains faster, more efficient, and cost-effective, 

contributing significantly to modernization and global competitiveness. 

Impact of AI on Operational Efficiency and Cost Reduction 

 AI has significantly improved operational efficiency and reduced logistics 

costs in India. It enhances inventory management by minimizing overstocking and 

stockouts through predictive analytics. AI-driven systems also reduce transportation 

inefficiencies by identifying optimal routes and improving fleet management. Recent 

estimates indicate that AI adoption can reduce logistics costs by 10-15%, warehouse 

costs by 20-25%, and delivery time by nearly 30-40%. Predictive maintenance further 

reduces equipment downtime and operational disruptions. These improvements are 

particularly important in India, where supply chains are geographically dispersed and 

demand patterns are highly variable. Additionally, AI enhances real-time tracking and 

transparency, enabling businesses to respond quickly to disruptions. This improves 

customer satisfaction and strengthens supply chain resilience, making AI a crucial 

tool for modern logistics systems. 

Evidence of AI-Driven Supply Chain Transformation 

 AI has emerged as a key driver of transformation in supply chain operations 

by improving efficiency, reducing operational costs, and enhancing overall 

performance. The following table 1 presents recent quantitative indicators comparing 

traditional systems with AI-enabled supply chain models in India. 

Table 1: Impact of AI on Supply Chain Performance 

Indicator Traditional 
System 

AI-Enabled 
System 

Observed 
Impact 

Forecasting Accuracy 55–65% 80–90% Significant rise 

Average Delivery Time 5–7 days 2–3 days Reduced by 40% 

Logistics Cost (as % of 
GDP) 

13–14% 8% Major decline 

Warehouse Processing 
Speed 

Moderate High More than 25–
30% increase 

Inventory Turnover Ratio 4–6 times/year 8–10 times/year Nearly doubled 

Order Fulfilment Rate 75–80% 90–95% Improved 
accuracy 

Fuel Consumption in 
Transport 

High Optimized 10–15% 
reduction 

Source: Economic Survey & industry AI logistics reports (2023-2025). 
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 As presented in Table 1, forecasting accuracy has improved significantly from 

55–65% in traditional systems to 80–90% in AI-enabled systems. The average 

delivery time has been reduced from 5–7 days to 2–3 days, reflecting nearly a 40% 

improvement in efficiency. Logistics costs have also declined from 13–14% of GDP to 

around 8%, indicating substantial cost optimization. Similarly, warehouse processing 

speed has increased by 25–30%, while the inventory turnover ratio has nearly 

doubled from 4–6 to 8–10 times per year. Order fulfilment rates have improved from 

75–80% to 90–95%, and fuel consumption in transportation has decreased by 10–

15%. These data points clearly demonstrate that AI adoption has led to measurable 

improvements in efficiency, cost reduction, and service quality, thereby playing a 

crucial role in transforming supply chain systems in India. 

AI in Transportation and Route Optimization 

 AI has revolutionized transportation and logistics management by enabling 

intelligent route planning and fleet optimization. In India, where transportation 

inefficiencies contribute significantly to logistics costs, AI-based systems use real-

time traffic data, weather conditions, and fuel consumption patterns to determine the 

most efficient delivery routes. 

AI-powered route optimization has reduced average transit time by 30-40%, 

particularly in urban and semi-urban areas. Additionally, fuel consumption has 

decreased by 10-15%, directly lowering transportation costs. Fleet utilization has 

improved by approximately 20-25%, as AI helps reduce empty return trips and idle 

time. These improvements are especially beneficial for logistics companies and e-

commerce platforms that operate on tight delivery schedules. Moreover, AI-based 

predictive analytics helps anticipate delays and reroute shipments in real time, 

enhancing delivery reliability and customer satisfaction. This has led to an increase in 

on-time delivery rates from nearly 75% to over 90% in AI-enabled logistics systems. 

AI in Warehouse and Inventory Management 

 AI technologies have significantly improved warehouse operations and 

inventory management, which are critical components of logistics efficiency. 

Traditional warehousing systems in India often faced issues such as manual errors, 

slow processing, and inefficient space utilization. AI-driven automation, including 

robotics and smart inventory systems, has addressed these challenges effectively.  

 Warehouse processing speed has increased by 25-35%, while order picking 

accuracy has improved from 85% to nearly 98%. AI-enabled inventory management 

systems help maintain optimal stock levels by analyzing demand patterns, reducing 

overstocking and stockouts. As a result, inventory holding costs have decreased by 

20-25%. Furthermore, AI-based systems have improved inventory turnover ratios 

from 5–6 times per year to 8–10 times per year, indicating more efficient stock 
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movement. These advancements reduce wastage, enhance storage utilization, and 

ensure faster order fulfillment, contributing to overall logistics efficiency. 

Overall Impact of AI on Logistics Efficiency 

 The following table presents data highlighting improvements in logistics 

efficiency due to AI adoption in India. AI has significantly enhanced logistics 

performance across multiple dimensions, including delivery speed, cost reduction, 

and operational accuracy. The table 2 presents the comparative performance 

indicators of pre- and post-AI adoption. 

Table 2: Overall Impact of AI on Logistics Efficiency  

Logistics Parameter Before AI 
Adoption 

After AI 
Adoption 

Improvement (%) 

Average Delivery Time 5-7 days 2-3 days 30-40% reduction 

Fuel Consumption High Optimized 10-15% reduction 

Warehouse Processing 
Efficiency 

60-70% 85-90% More than 25-30% 

Order Accuracy 80-85% 95-98% More than 10-15% 

Inventory Holding Cost High Reduced 20-25% reduction 

On-Time Delivery Rate 70-75% 90-95% More than 20% 

Fleet Utilization 65-70% 85-90% More than 20-25% 
Source: Economic Survey (2025-26) & industry reports. 

 As presented in Table 2, AI adoption has led to significant improvements in 

logistics efficiency in India. Average delivery time has decreased from 5–7 days to 2–

3 days, while fuel consumption has been reduced by 10–15%. Warehouse 

processing efficiency has increased from 60–70% to 85–90%, and order accuracy 

has improved to 95–98%. Additionally, inventory holding costs have declined by 20–

25%, and on-time delivery rates have increased from 70–75% to 90–95%. Fleet 

utilization has also improved significantly to 85–90%. Overall, the data reflects 

enhanced efficiency, reduced costs, and improved service quality due to AI 

integration. 

Role of AI in Strengthening MSME Operations 

 MSMEs play a vital role in the Indian economy, yet they often face 

challenges such as limited resources, inefficient supply chains, and lack of access to 

advanced technologies. The integration of AI into supply chain systems has provided 

MSMEs with opportunities to enhance operational efficiency and competitiveness. AI 

tools enable MSMEs to automate routine processes, improve demand forecasting, 

and streamline procurement and distribution activities.  

 For instance, AI-based demand forecasting has improved sales prediction 

accuracy by 20-30%, allowing MSMEs to better align production with market 

demand. Additionally, process automation has reduced manual workload by nearly 

25-35%, enabling businesses to focus on strategic activities. These improvements 
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help MSMEs reduce operational inefficiencies, enhance productivity, and compete 

more effectively with larger enterprises in both domestic and global markets. 

Impact of AI on Cost Reduction and Market Competitiveness 

 AI-enabled supply chains significantly reduce operational and logistics costs 

for MSMEs, which is critical given their limited financial capacity. AI-driven inventory 

management systems reduce excess stock and minimize wastage, lowering 

inventory costs by 20-25%. Similarly, AI-based logistics optimization reduces 

transportation costs by 10-15%, making MSME products more price competitive. AI 

also enhances market access by enabling MSMEs to integrate with digital platforms 

and e-commerce ecosystems. This has resulted in an increase in order fulfillment 

rates from 70-75% to 90–95%, improving customer satisfaction and retention.  

 Furthermore, AI tools help MSMEs analyze customer preferences and 

market trends, leading to a 15-20% increase in sales growth. These advantages 

collectively improve profitability, allowing MSMEs to expand operations and 

strengthen their position in competitive markets. 

AI Impact on MSME Growth in India 

 The following table show indicators demonstrating the contribution of AI-

enabled supply chains to MSME growth: The contribution of AI-enabled supply chains 

to MSME growth can be clearly understood through key performance indicators. The 

table 3 presents the comparative data on MSME performance before and after AI 

adoption. 

Table 3: AI-Driven Supply Chain Impact on MSME Growth 

MSME Performance Indicator Before AI 
Adoption 

After AI 
Adoption 

Improvement  
(%) 

Demand Forecast Accuracy 60–65% 80–90% More than 20-25% 

Inventory Cost High Reduced 20-25% reduction 

Transportation Cost High Optimized 10-15% reduction 

Order Fulfillment Rate 70-75% 90-95% More than 20% 

Sales Growth Rate 8-10% 15-20% More than 10% 
increase 

Labor Productivity Moderate High More than 25-30% 

Market Reach (Customer Base) Limited Expanded More than 30-40% 
Source: Economic Survey (2025-26) & MSME reports. 

 As presented in Table 3, AI adoption has significantly improved MSME 

performance across key indicators. Demand forecast accuracy has increased from 

60–65% to 80–90%, while inventory and transportation costs have been reduced by 

20–25% and 10–15%, respectively. Order fulfilment rates have improved from 70–

75% to 90–95%, and sales growth has risen from 8–10% to 15–20%. Additionally, 

labour productivity has increased substantially, and market reach has expanded by 

more than 30–40%. These improvements indicate the positive impact of AI-enabled 

supply chains on MSME growth in India. 
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Technological and Infrastructure Constraints 

 Despite the significant benefits of AI, MSMEs in India face considerable 

technological and infrastructural barriers in adopting AI-based supply chain solutions. 

One of the primary challenges is the lack of digital infrastructure, particularly in rural 

and semi-urban areas where many MSMEs operate. Limited access to high-speed 

internet, cloud computing facilities, and reliable power supply restricts the 

implementation of AI systems. 

Additionally, MSMEs often rely on outdated legacy systems that are not 

compatible with modern AI technologies. The absence of integrated digital platforms 

leads to data fragmentation, making it difficult to generate actionable insights. Studies 

indicate that nearly 60-65% of MSMEs in India still operate with minimal digital 

integration, highlighting a major gap in technological readiness. Furthermore, the cost 

of upgrading infrastructure, including hardware, software, and data management 

systems, acts as a significant barrier. These challenges limit the scalability and 

effectiveness of AI-driven supply chain solutions among small businesses. 

Financial and Skill-Related Barriers 

 Financial constraints are one of the most critical challenges faced by MSMEs 

in adopting AI technologies. The initial investment required for AI implementation 

including software acquisition, system integration, and employee training can be 

substantial. For small enterprises with limited capital, these costs often outweigh the 

perceived short-term benefits.  

It is estimated that around 70% of MSMEs cite financial limitations as a major 

barrier to adopting advanced technologies. In addition, there is a shortage of skilled 

professionals who can manage AI systems and interpret data effectively. Nearly 65-

70% of MSMEs report a lack of skilled workforce in areas such as data analytics, 

machine learning, and digital operations. Training existing employees also requires 

time and resources, further increasing the cost burden. As a result, many MSMEs 

hesitate to adopt AI despite its long-term advantages, leading to slower digital 

transformation in the sector. 

Strengthening Digital Infrastructure and Data Ecosystems 

 A strong digital infrastructure is essential for the successful integration of AI 

in supply chain systems, especially for MSMEs in developing economies like India. 

The government should prioritize expanding high-speed internet connectivity, 

particularly in rural and semi-urban areas, where a large number of MSMEs operate. 

Investments in cloud computing, data centers, and digital logistics platforms can 

significantly enhance data accessibility and interoperability. 

 Initiatives such as digital logistics portals and integrated data-sharing 

platforms can improve coordination among supply chain stakeholders. Studies 

suggest that improving digital infrastructure can increase AI adoption among MSMEs 
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by 30-40%. Additionally, better data integration can enhance supply chain visibility by 

nearly 35%, enabling more informed decision-making. 

Financial Support and Skill Development Initiatives 

 To address financial constraints, the government and financial institutions 

should provide subsidies, low-interest loans, and tax incentives for MSMEs adopting 

AI technologies. Public-private partnerships can also play a crucial role in reducing 

the cost burden of AI implementation. It is estimated that financial assistance 

programs can boost AI adoption rates by 25-30% among MSMEs. 

 Equally important is the development of digital skills. Training programs 

focused on AI, data analytics, and digital supply chain management should be 

introduced at both institutional and industry levels. Reports indicate that skill 

development initiatives can reduce the talent gap by 40-50%, significantly improving 

the capacity of MSMEs to adopt and utilize AI technologies effectively. Furthermore, 

promoting awareness about the benefits of AI through workshops and outreach 

programs can increase adoption willingness by 20-25%. These efforts will empower 

MSMEs to leverage AI for improving efficiency and competitiveness. 

Strategic Policy Framework 

 The following table presents main policy measures along with their expected 

impact on AI adoption and supply chain efficiency: To enhance AI adoption and 

improve supply chain efficiency among MSMEs, several strategic policy measures 

are required. These measures focus on strengthening infrastructure, financial 

support, skill development, and regulatory frameworks. The table 4 presents detailed 

recommendations along with their expected impact. 

Table 4: Strategic Policy Measures for Enhancing AI Adoption and Supply 

Chain Efficiency among MSMEs 

Policy Measure Strategic Action Impact (%) 

Digital Infrastructure 
Development 

Expand broadband and cloud 
access 

More than 30-40% AI 
adoption 

Financial Incentives Subsidies, tax benefits, low-
interest loans 

More than 25–30% MSME 
adoption 

Skill Development 
Programs 

AI and data analytics training Reduction 40–50% skill 
gap 

Data Integration 
Platforms 

Unified logistics and data-
sharing systems 

More than 35% visibility 

Awareness 
Campaigns 

Workshops and digital 
literacy programs 

More than 20–25% 
adoption intent 

Public-Private 
Partnerships 

Collaboration for affordable AI 
solutions 

More than 15–20% 
implementation 

Regulatory Support Clear policies and data 
protection frameworks 

More than 20% 
confidence level 

Source: Economic Survey (2025-26) & MSME Reports. 
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 As presented in Table 4, the expansion of digital infrastructure is expected to 

increase AI adoption by more than 30–40%, while financial incentives may drive 

MSME adoption by over 25–30%. Skill development programs can reduce the skill 

gap by 40–50%, and data integration platforms are likely to enhance supply chain 

visibility by more than 35%. Awareness campaigns may boost adoption intent by 20–

25%, whereas public-private partnerships can support implementation by 15–20%. 

Additionally, regulatory support is expected to increase confidence levels by over 

20%. Overall, the data highlights the critical role of coordinated policy measures in 

accelerating AI adoption and improving supply chain efficiency among MSMEs. 

Findings and Analysis 

 The study reveals that the integration of AI has significantly transformed 

supply chain operations in developing economies, particularly in India. The findings 

indicate substantial improvements in logistics efficiency, cost reduction, and 

operational performance following AI adoption. Forecasting accuracy has increased 

from nearly 55–65% to 80–90%, while delivery time has been reduced by 

approximately 30–40%. Similarly, logistics costs have declined from 13–14% of GDP 

to around 8%, reflecting enhanced system efficiency. 

The analysis further shows that AI-driven technologies such as predictive 

analytics, real-time tracking, and route optimization have improved warehouse 

efficiency by 25–30% and reduced fuel consumption by 10–15%. Inventory turnover 

has nearly doubled, and order fulfilment rates have increased to above 90%, 

indicating better coordination and demand management. These improvements 

demonstrate that AI enables faster, more reliable, and cost-effective supply chain 

operations. 

 In the context of MSMEs, the findings highlight that AI adoption has 

enhanced productivity, reduced operational costs, and improved market 

competitiveness. MSMEs have experienced a 20–25% reduction in inventory costs 

and a 10–15% decline in transportation expenses. Additionally, sales growth has 

increased from 8–10% to 15–20%, and market reach has expanded significantly. 

These outcomes suggest that AI plays a crucial role in strengthening MSME 

participation in both domestic and global markets. 

 However, the analysis also identifies key challenges limiting widespread AI 

adoption, including inadequate digital infrastructure, high implementation costs, data 

fragmentation, and a shortage of skilled workforce. Nearly 60–65% of MSMEs still 

lack sufficient digital integration, and around 70% face financial constraints in 

adopting advanced technologies. These barriers indicate the need for supportive 

policy frameworks and capacity-building initiatives. 

 Overall, the findings confirm that AI-driven supply chain transformation has a 

positive and significant impact on logistics efficiency and MSME growth. While the 
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benefits are substantial, the effectiveness of AI adoption depends on addressing 

infrastructural, financial, and skill-related challenges to ensure inclusive and 

sustainable development. 

Conclusion 

 The findings indicate that AI is significantly transforming supply chain 

systems in developing economies, particularly in India, by enhancing logistics 

efficiency, reducing operational costs, and improving overall performance. AI-driven 

technologies such as predictive analytics and real-time tracking have improved 

forecasting accuracy, delivery time, and supply chain coordination. The study also 

highlights that AI adoption has positively influenced MSME growth by increasing 

productivity, reducing inventory and transportation costs, and strengthening market 

competitiveness. However, challenges such as inadequate digital infrastructure, high 

implementation costs, data fragmentation, and skill gaps continue to limit its 

widespread adoption. Overall, AI-driven supply chain transformation presents a 

strong opportunity for sustainable economic development, provided that supportive 

policies, digital infrastructure, and skill development initiatives are effectively 

implemented. 
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