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● ABSTRACT 

Working capital management is a critical financial strategy that 

directly impacts the operational efficiency and profitability of 

logistics and fleet-based organizations. With the growing adoption of 

Artificial Intelligence (AI) and data analytics in transportation, 

companies are increasingly leveraging intelligent fleet operations to 

optimize costs, reduce idle time, and improve delivery efficiency. 

This study examines the relationship between working capital 

management practices and AI-driven logistics optimization in the 

context of intelligent fleet operations. It explores how organizations 

manage short-term assets and liabilities while implementing smart 

logistics solutions such as route optimization, predictive 

maintenance, and fuel management systems. The study highlights the 

financial implications of AI integration in fleet management and 

offers strategic insights for improving working capital efficiency. 
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•  INTRODUCTION 

The logistics and transportation sector is undergoing a transformational shift driven by Artificial Intelligence 

(AI), machine learning, and real-time data analytics. Intelligent fleet operation refers to the integration of 

technology-based solutions in managing vehicles, drivers, routes, and maintenance schedules to achieve 

operational excellence. Working capital management, which involves the effective management of current 

assets and current liabilities, plays a fundamental role in sustaining the day-to-day operations of logistics 

companies. 

AI-driven logistics systems enable fleet managers to make data-informed decisions, optimize fuel consumption, 

reduce vehicle downtime, and enhance delivery performance. However, these technological advancements also 
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introduce challenges related to capital allocation, investment cycles, and cash flow management. The 

intersection of financial management and technology adoption forms the core focus of this study. 

This research investigates how logistics companies manage their working capital while integrating AI-based 

fleet solutions, and evaluates the impact of such integration on financial performance, cost efficiency, and 

service delivery quality. 

•  OBJECTIVES OF THE STUDY 

• To examine the working capital management practices of logistics firms adopting AI-driven fleet 

systems. 

• To assess the impact of intelligent fleet operations on financial performance and cost efficiency. 

• To identify the key AI tools and technologies used in logistics optimization. 

• To analyze the relationship between working capital components and fleet operational efficiency. 

• To provide strategic recommendations for improving working capital management in AI-integrated 

logistics firms. 

•  REVIEW OF LITERATURE 

• Chopra & Meindl (2021) highlighted that AI-driven supply chain models significantly improve 

inventory turnover and reduce holding costs, directly affecting working capital efficiency. 

• Singh & Kumar (2022) noted that predictive maintenance systems powered by machine learning reduce 

unexpected vehicle breakdowns, improving fleet utilization and reducing capital outflow on emergency 

repairs. 

• Zhang et al. (2022) demonstrated that route optimization algorithms lower fuel costs by up to 20%, 

contributing to improved liquidity positions in logistics companies. 

• Mehta & Shah (2022) found that AI-integrated fleet management systems improve accounts receivable 

cycles by enabling real-time invoicing and delivery confirmation. 

• Gupta & Rao (2023) established a positive correlation between real-time fleet data analytics and 

improved cash conversion cycles. 

• Patel & Thomas (2023) found that firms adopting AI logistics platforms reported better vendor payment 

scheduling, improving accounts payable management. 

• Reddy & Nair (2023) observed that autonomous scheduling in fleets reduces idle time and optimizes 

driver allocation, contributing to reduced operating costs. 

• Williams & Chen (2023) identified that AI-enabled logistics firms had higher current ratios and better 

working capital turnover ratios compared to non-AI firms. 

• Kumar & Fernandez (2023) argued that real-time data enables logistics managers to make proactive 

financial decisions, reducing cash flow volatility. 

• Sharma & Roy (2024) concluded that integrating AI into fleet operations enhances operational 

efficiency and creates a sustainable working capital framework. 

•  CONCEPT OF WORKING CAPITAL MANAGEMENT IN LOGISTICS 

Working capital management involves the administration of a firm’s short-term assets (cash, inventory, 

accounts receivable) and short-term liabilities (accounts payable, short-term borrowings). In the logistics sector, 

efficient working capital management ensures that fleets remain operational, fuel costs are managed, and 

payments to vendors and drivers are made on time without disrupting cash flow. 

AI-driven logistics optimization refers to the use of artificial intelligence tools to automate, monitor, and 

improve fleet operations. Key components include route optimization using GPS and traffic data, predictive 

maintenance using IoT sensors, fuel management systems, real-time cargo tracking, demand forecasting, and 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 05 May-2026 | Impact Factor: 3.5 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                                3 

automated dispatching. These technologies collectively reduce operational costs, enhance vehicle utilization, 

and improve delivery performance, all of which have direct implications for working capital. 

•  AI TOOLS USED IN INTELLIGENT FLEET OPERATIONS 

AI Tool / Technology Application in Fleet Financial Impact 

Route Optimization AI GPS-based dynamic routing Reduces fuel cost by 15-20% 

Predictive Maintenance 

IoT 

Sensor-based vehicle health 

monitoring 
Reduces emergency repair costs 

Automated Dispatch 

Systems 

Real-time driver and vehicle 

assignment 
Reduces idle time and overtime 

Fuel Management Systems 
Monitoring and controlling fuel 

usage 
Reduces fuel wastage by 10-15% 

Real-time Cargo Tracking End-to-end delivery visibility Improves billing cycle efficiency 

Demand Forecasting AI Predicting shipment volumes 
Optimizes inventory and manpower 

costs 

•  HYPOTHESES 

Based on the objectives and review of literature, the following hypotheses have been formulated for this study: 

H₁₀: There is no significant relationship between AI-driven fleet operations and working capital efficiency in 

logistics companies. 

H₁₁: There is a significant positive relationship between AI-driven fleet operations and working capital 

efficiency in logistics companies. 

H₂₀: AI-based route optimization does not significantly impact fuel cost reduction. 

H₂₁: AI-based route optimization significantly reduces fuel cost in logistics fleet operations. 

H₃₀: Predictive maintenance systems do not significantly reduce working capital expenditure on fleet repairs. 

H₃₁: Predictive maintenance systems significantly reduce working capital expenditure on fleet repairs. 

•  RESEARCH METHODOLOGY 

The study adopts a descriptive and analytical research design. Primary data was collected through a structured 

questionnaire administered to 80 logistics professionals, fleet managers, and finance executives from logistics 

and transportation companies across Tamil Nadu. Secondary data was sourced from company annual reports, 

industry publications, and academic journals. Sampling technique used is convenience sampling. The collected 

data was analyzed using percentage analysis, correlation analysis, and regression analysis to test the formulated 

hypotheses. 

•  DATA ANALYSIS AND INTERPRETATION 

Table 1: Impact of AI-Driven Fleet Operations on Working Capital Efficiency 

Parameter Strongly Agree Agree Neutral Disagree 

Route optimization reduces fuel cost 35 (43.75%) 28 (35%) 10 (12.5%) 7 (8.75%) 

Predictive maintenance cuts repair expenses 32 (40%) 30 (37.5%) 12 (15%) 6 (7.5%) 

AI dispatch improves driver utilization 29 (36.25%) 33 (41.25%) 11 (13.75%) 7 (8.75%) 

Real-time tracking improves billing cycles 30 (37.5%) 35 (43.75%) 9 (11.25%) 6 (7.5%) 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 05 May-2026 | Impact Factor: 3.5 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                                4 

AI integration improves current ratio 27 (33.75%) 31 (38.75%) 14 (17.5%) 8 (10%) 

Interpretation: A majority of respondents (above 75%) agreed that AI-driven fleet tools positively impact 

working capital efficiency, validating H₁₁. 

Table 2: Correlation Analysis – AI Adoption and Working Capital Efficiency 

Variables Correlation Coefficient (r) 
Significance (p-

value) 

AI Fleet Operations & Working Capital Efficiency 0.78 0.001 (Significant) 

Route Optimization & Fuel Cost Reduction 0.82 0.000 (Significant) 

Predictive Maintenance & Repair Cost Reduction 0.74 0.002 (Significant) 

Real-time Tracking & Cash Conversion Cycle 0.69 0.003 (Significant) 

Interpretation: All correlation values are above 0.65 and p-values are below 0.05, confirming statistically 

significant positive relationships between AI-driven logistics and working capital efficiency. H₁₀, H₂₀, and H₃₀ 

are rejected; alternate hypotheses are accepted. 

Table 3: Regression Analysis – AI Tools and Working Capital Management 

Predictor Variable Beta Coefficient t-value p-value 

Route Optimization AI 0.41 4.72 0.000 

Predictive Maintenance System 0.33 3.91 0.001 

Automated Dispatch & Scheduling 0.28 3.44 0.002 

Real-time Cargo Tracking 0.22 2.87 0.005 

R² = 0.71, Adjusted R² = 0.68, F = 47.32, p < 0.001 

Interpretation: The regression model explains 71% of the variance in working capital efficiency. Route 

optimization AI is the strongest predictor, followed by predictive maintenance. All predictors are statistically 

significant. 

•  BENEFITS OF AI-DRIVEN FLEET MANAGEMENT ON WORKING CAPITAL 

• Reduction in fuel expenditure through optimized routing, improving liquidity. 

• Lower repair and maintenance costs via predictive diagnostics, reducing capital outflow. 

• Improved delivery timelines resulting in faster invoicing and better receivables management. 

• Enhanced fleet utilization reducing idle asset costs. 

• Better demand forecasting leading to optimized inventory and reduced holding costs. 

•  CHALLENGES IN IMPLEMENTING AI IN LOGISTICS WORKING CAPITAL 

• High Initial Capital Investment: Deploying AI systems requires significant upfront expenditure, 

straining short-term liquidity. 

• Data Integration Barriers: Merging AI systems with existing ERP and financial systems can be complex 

and costly. 

• Skilled Workforce Requirement: Operating AI-based fleet systems demands trained professionals, 

increasing HR costs. 

• Technology Obsolescence Risk: Rapid AI advancements may render current systems outdated, 

necessitating continuous reinvestment. 
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• Cybersecurity Concerns: Digital fleet systems are vulnerable to data breaches, requiring ongoing 

security investments. 

•  QUESTIONNAIRE 

The following structured questionnaire was used to collect primary data for this study. Respondents were asked 

to rate their responses on a 5-point Likert scale (5 = Strongly Agree, 1 = Strongly Disagree) unless otherwise 

stated. 

Section A: Demographic Information 

• Name (Optional): ___________________________ 

• Organization: ___________________________ 

• Designation: ___________________________ 

• Years of Experience in Logistics/Fleet Management: □ <2 years   □ 2-5 years   □ 5-10 years   □ >10 

years 

• Type of Fleet Operated: □ Light Commercial   □ Heavy Commercial   □ Mixed 

Section B: Working Capital Management Practices 

• 1. Our organization maintains an adequate level of current assets to meet operational requirements. (SA 

/ A / N / DA / SDA) 

• 2. Accounts receivable are collected within the stipulated credit period. (SA / A / N / DA / SDA) 

• 3. Vendor payment schedules are managed effectively to maintain cash flow. (SA / A / N / DA / SDA) 

• 4. Fuel costs constitute the highest proportion of our working capital expenditure. (SA / A / N / DA / 

SDA) 

• 5. Emergency vehicle repairs significantly disrupt our working capital position. (SA / A / N / DA / 

SDA) 

Section C: AI and Technology Adoption in Fleet Operations 

• 6. Our organization uses AI-based route optimization for fleet operations. (SA / A / N / DA / SDA) 

• 7. Predictive maintenance systems are deployed to monitor vehicle health. (SA / A / N / DA / SDA) 

• 8. Automated dispatch and scheduling tools are used to assign drivers and vehicles. (SA / A / N / DA / 

SDA) 

• 9. Real-time cargo tracking systems are integrated with our billing process. (SA / A / N / DA / SDA) 

• 10. AI-based demand forecasting is used to plan logistics capacity. (SA / A / N / DA / SDA) 

Section D: Impact of AI on Working Capital Efficiency 

• 11. AI-based route optimization has significantly reduced our fuel costs. (SA / A / N / DA / SDA) 

• 12. Predictive maintenance has reduced emergency repair expenditure. (SA / A / N / DA / SDA) 

• 13. Automated dispatch has improved driver utilization and reduced overtime costs. (SA / A / N / DA / 

SDA) 

• 14. Real-time tracking has improved our accounts receivable management. (SA / A / N / DA / SDA) 

• 15. AI integration has improved our overall current ratio and liquidity position. (SA / A / N / DA / SDA) 

• 16. AI tools have contributed to a reduction in our cash conversion cycle. (SA / A / N / DA / SDA) 

Section E: Challenges and Strategic Outlook 

• 17. The initial investment in AI systems has strained our short-term working capital. (SA / A / N / DA 

/ SDA) 
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• 18. Skilled professionals are available to operate AI-based fleet systems effectively. (SA / A / N / DA / 

SDA) 

• 19. Our organization plans to increase AI adoption in fleet operations in the next 2 years. (SA / A / N / 

DA / SDA) 

• 20. Overall, AI-driven logistics optimization has positively impacted our financial performance. (SA / 

A / N / DA / SDA) 

•  RECOMMENDATIONS 

• Logistics companies should prioritize phased AI adoption to minimize the short-term impact on 

working capital liquidity. 

• Fleet managers should leverage predictive maintenance systems to reduce unplanned capital 

expenditures on vehicle repairs. 

• Route optimization AI should be integrated with fuel management systems for maximum cost 

efficiency. 

• Real-time billing and invoicing capabilities enabled by cargo tracking systems should be fully utilized 

to improve cash conversion cycles. 

• Financial planning departments should incorporate AI-generated fleet analytics into working capital 

forecasting models. 

•  CONCLUSION 

This study establishes a clear and significant relationship between AI-driven intelligent fleet operations and 

improved working capital management in logistics companies. The findings confirm that technologies such as 

route optimization, predictive maintenance, automated dispatch, and real-time tracking contribute meaningfully 

to cost reduction, improved liquidity, and enhanced financial efficiency. While initial capital investment in AI 

systems may pose short-term liquidity challenges, the long-term benefits in terms of reduced operational costs, 

better receivables management, and improved cash conversion cycles far outweigh the initial expenditures. 

As the logistics industry continues to evolve with advances in artificial intelligence and data analytics, 

organizations that proactively integrate intelligent fleet systems will gain a competitive advantage through 

superior working capital efficiency and financial resilience. Strategic investments in AI-driven logistics 

optimization are not merely technological decisions but are fundamentally sound financial strategies for 

sustainable growth. 
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