


 
 

 
 

ARTIFICIAL INTELLIGENCE IN LOGISTICS 

AND SUPPLY CHAIN MANAGEMENT 

ETHICAL IMPLICATIONS IN AUTOMATION, 

TRANSPARENCY & SUSTAINABILITY 

 

Volume - II 

 

Editors in Chief 

Dr. D. Divya | Dr. G. Vignesh 

 

 

 

Sponsored by  

INDIAN COUNCIL OF SOCIAL SCIENCE RESEARCH (ICSSR), 

New Delhi 

 

 

 

Organised by 

PG DEPARTMENT OF COMMERCE WITH INTERNATIONAL BUSINESS  

NALLAMUTHU GOUNDER MAHALINGAM COLLEGE  

An Autonomous Institution Affiliated to Bharathiar University 

Re-Accredited with A++ by NAAC & ISO 9001:2015 Certified 

NIRF Ranking 101 -150 

Pollachi, Coimbatore – 642001 Tamil Nadu 



 
 

 
 

Artificial Intelligence in Logistics and Supply Chain Management Ethical Implications in 

Automation, Transparency & Sustainability 
 

 

 

Editors in Chief:  Dr. D. Divya 

 Dr. G. Vignesh 

 

 

Editors :  Dr. B. Rohini 

 Mrs. M. Ragaprabha 

 

 

 

First Edition: 2025 

 

 

 

Volume: II 

 

 

 

ISBN  : 978-93-94004-44-3 

 

 

 

Price: Rs. 650 

 

 

 

Copyright 

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or 

transmitted, in any form or by any means, mechanical, photocopying, recording or otherwise, without 

prior written permission of the author. 

 

 

 

 

Printed at 

PUBLICATIONS          Ph: 0452-4208765,  
61, 66 T.P.K. Main Road                 Mobile: 7639303383 

Vasantha Nagar                            email:publisher@shanlaxpublications.com 

Madurai – 625003                        web: www.shanlaxpublications.com 

Tamil Nadu, India 

 

 

 

http://%0demail:publisher@shanlaxpublications.com
http://web:%20www.shanlaxpublications.com


 
 

 
 

31 Green Logistics in Tourism 

Chidambara Selvi. S & Visalakshi. R 
171 

32 Sustainable Logistics through AI : Reducing Carbon Footprint 

Divyashree S 
178 

33 A Study on the Adoption of AI in Small and Medium Enterprises (SMEs) 

for Supply Chain Optimization 

Dr. S.C.B. Samuel Anbu Selvan & Ms. N. Hari Sankari 

188 

34 Green Supply Chain Management Initiative 

Dr. K. Haridas, Hameetha Jainab M & Vaishnavi N  
192 

35 The Impact of AI on Efficiency and Job Dynamics across Sectors 

Ms. P. Divya Bharathi 
195 

36 Role of Artificial Intelligence in Supply Chain 

Mrs. P. Sudha, Dr. M.V. Sathiyabama & S. Midunarakavi 
199 

37 The Synergy of Cognitive and Emotional Intelligence in Enhancing Student  

Dr. R. Nandhakumar 
204 

38 Need of Artificial Intelligence in Supply Chain Management 

Dr. N. Meeran Mydheen 
214 

39 AI-Driven Forecasting for Supply Chain Planning: A Special Reference to 

Amazon's Operations in Coimbatore 

Ms. V Priyadharshini , Mr. Surya M & Dharani M 

218 

40 AI-Driven Mobile Solutions in Rural Supply Chains: Enhancing Women's 

Participation and Economic Growth 

Dr. G. Akilandeswari 

225 

41 Ethical Use of AI for Sustainable Logistics 

Dr. P. Jayanthi, K. Nithyasree & P. Rubadharshini 
228 

42 Recent Trends in Blockchain Technology in Chain Optimization with AI 

Dr. B. Azhagusundari & Dr. M. Jeeva 
233 

43 Impact of AI in Logistics: Balancing Efficiency and Ethical Responsibility 

Mr. M. Mohammed Shansha Sunfar, Dr. M.V. Sathiyabama &  

Ms. S. Midunarakavi 

238 

44 Optimizing Reverse Logistics with AI: Trends, Challenges, And 

Sustainability Strategies 

Ms. Shivani 

244 

45 Green Supply Chain Management Initiative 

Ms. M. Gayathri & Dr. T. Vijayachithra 
252 

46 Demand Forecasting in Supply Chain Management using Decision Tree 

Regressor Algorithm 

Dr. B. Kalaiselvi 

256 

47 Role of AI in Balancing Efficiency and Job Displacement 

Mr. Muthukumar. M & Dr. S.C.B. Samuel Anbu Selvan 
262 



ICSSR Sponsored National Seminar on Artificial Intelligence in Logistics and Supply Chain Management:  

Ethical Implications in Automation, Transparency & Sustainability  | 7th March 2025 

 

 

ISBN: 978-93-94004-44-3  |   Volume II   | 233 

RECENT TRENDS IN BLOCKCHAIN TECHNOLOGY  

IN CHAIN OPTIMIZATION WITH AI 
 

Dr. B. Azhagusundari 
Associate Professor in BSc CS with AI & ML 

NGM College, Pollachi  

azhagusundari@ngmc,org 

Dr. M. Jeeva 
Assistant Professor in B.Com – Banking and Insurance 

NGM College, Pollachi  

mjeevacademic@gmail.com 

 

Abstract 
 The integration of blockchain technology and artificial intelligence (AI) is revolutionizing chain optimization 

across industries by combining blockchain's secure, decentralized nature with AI’s data-driven decision-making 

capabilities. This paper investigates how the synergy between these technologies enhances supply chain management, 

logistics, manufacturing, and finance. By leveraging blockchain for transparency and AI for intelligent optimization, 

organizations can achieve unprecedented levels of efficiency, security, and scalability. The paper reviews emerging 

trends, explores real-world applications, addresses challenges, and outlines potential future developments in this 

dynamic field. 

Keywords: AI, Chain optimization, block chain 

 

1. Introduction 

 In today’s globalized economy, the supply chain and logistics industries grapple with 

challenges such as inefficiencies in data handling, lack of trust between stakeholders, and the 

complexity of optimizing intricate systems. Traditional centralized systems often create 

vulnerabilities to data manipulation, fraud, and inefficiencies. Blockchain technology addresses 

these shortcomings by ensuring immutable, transparent, and secure records that all participants 

can trust. 

 At the same time, artificial intelligence (AI)—with its powerful predictive analytics, 

automation, and decision-making capabilities—can optimize operations across industries by 

processing vast amounts of data to streamline processes. Recent advancements in the integration 

of blockchain and AI offer unprecedented opportunities to optimize complex supply chains in 

sectors ranging from logistics to healthcare, finance, and beyond. 

 This paper explores the integration of blockchain and AI, focusing on how they collectively 

contribute to real-time optimization in supply chains and related fields. By analyzing the latest 

trends and applications, it provides insights into the future potential of this synergy. 

 

2. Blockchain Technology Overview 

 Blockchain is a decentralized, distributed ledger system that records transactions across a 

network of computers, ensuring that once recorded, data cannot be altered retroactively. Key 

features of blockchain include: 

 Decentralization: Removes reliance on central authorities, thereby mitigating the risks 

of single-point failures and corruption. 

 Transparency and Immutability: Transactions are transparent to all participants and 

cryptographically secured, offering verifiable data integrity. 
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 Smart Contracts: Self-executing agreements where terms are coded into the blockchain. 

They automatically execute when predefined conditions are met, enhancing operational 

efficiency. 

 Blockchain's adoption, originally in the cryptocurrency space, is expanding into sectors such 

as supply chain management (SCM), healthcare, finance, and logistics due to its ability to provide 

secure and auditable records of data exchanges 

 

3. Artificial Intelligence (AI) and Chain Optimization 

 Artificial Intelligence (AI) encompasses technologies that enable machines to simulate 

human intelligence, such as learning, reasoning, and decision-making. In the context of chain 

optimization, AI can significantly enhance supply chain management by enabling: 

 Demand Forecasting: AI leverages machine learning algorithms to analyze historical 

data and predict future demand, optimizing inventory levels and reducing the risk of 

overstocking or stockouts. 

 Automated Routing and Scheduling: In logistics, AI optimizes routes for delivery 

vehicles, reducing fuel consumption, improving delivery time, and adapting to real-time 

variables like traffic and weather. 

 Anomaly Detection and Risk Management: AI can detect irregular patterns or 

anomalies within supply chains, identifying potential fraud or operational inefficiencies, 

ensuring data integrity and security. 

 These AI capabilities, when integrated with blockchain’s transparency, create a dynamic, 

responsive, and resilient supply chain environment. 

 

4. Integrating Blockchain and AI for Chain Optimization 

 The convergence of blockchain and AI enables organizations to overcome traditional 

challenges in supply chain optimization by enhancing both data reliability and decision-making 

speed. 

 

4.1 Blockchain for Data Integrity and Transparency 

 Blockchain serves as a foundational layer by ensuring that supply chain data is tamper-proof, 

transparent, and accessible. Every transaction, from raw material procurement to product 

delivery, is recorded in a secure, immutable ledger. AI systems can then access this transparent 

data in real-time to facilitate optimization, ensuring that supply chain participants have accurate 

and trusted information at their disposal. 

 For instance, in a global supply chain, blockchain tracks every step of the product’s journey, 

from manufacturing to delivery. AI can then analyze this data to make real-time decisions, such 

as adjusting inventory levels or determining the optimal time for order fulfillment. 

 

4.2 AI for Intelligent Decision-Making and Optimization 

 AI algorithms can leverage blockchain data to drive smarter decisions across supply chains. 

AI-powered solutions process vast amounts of transaction data stored on blockchain platforms, 

optimizing areas such as: 

 Inventory Optimization: AI can analyze blockchain records to predict inventory 

turnover rates and recommend optimal stock levels. 
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 Route Optimization: AI uses real-time blockchain data to determine the most efficient 

delivery routes, factoring in weather, traffic conditions, and vehicle capacity, thereby 

reducing operational costs and improving service levels. 

 Automated Order Fulfillment: AI can help automate procurement and fulfillment 

processes, ensuring that stock is replenished based on demand predictions while 

minimizing lead times. 

 

4.3 Smart Contracts for Automation and Efficiency 

 Blockchain-based smart contracts are self-executing contracts where terms are automatically 

enforced by the blockchain when predefined conditions are met. AI enhances the execution of 

these smart contracts by dynamically adjusting contract terms in response to real-time conditions, 

such as fluctuating demand or supply shortages. 

 For example, in logistics, when a shipment reaches a predefined location, a smart contract 

could automatically trigger payments to the carrier. AI algorithms can optimize when and how 

these actions are triggered, based on data patterns and real-time conditions, ensuring greater 

efficiency and reducing human error. 

 

5. Applications of Blockchain and AI in Chain Optimization 

 Several industries are already capitalizing on the integration of blockchain and AI to optimize 

their operations. Key applications include: 

 

5.1 Supply Chain Management (SCM) 

 Blockchain’s secure, decentralized nature provides transparency throughout the entire supply 

chain, while AI processes the data to optimize workflows. For example, companies 

like Walmart use blockchain to track the movement of food products from farm to store, ensuring 

safety and traceability. AI analyzes this data to predict demand trends and optimize inventory 

management, ensuring that stock levels are always aligned with consumer needs. 

 

5.2 Logistics and Transportation 

 Logistics is one of the most significant beneficiaries of blockchain and AI integration. FedEx, 

for instance, uses AI to optimize delivery routes based on blockchain-enabled real-time tracking 

data. By analyzing blockchain data on parcel location and environmental factors, AI ensures that 

goods are delivered more efficiently and on time, reducing costs and improving customer 

satisfaction. 

 

5.3 Fraud Prevention and Risk Management 

 Blockchain provides a secure, transparent record of transactions, which is essential in 

identifying fraudulent activities. AI models can analyze blockchain data for inconsistencies or 

suspicious behavior, such as unauthorized transactions or abnormal shipment 

patterns. Financial institutions leverage AI and blockchain to detect fraud in cross-border 

payments, ensuring the integrity of financial transactions. 
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6. Challenges in Blockchain and AI Integration 

 While the potential benefits of blockchain and AI in chain optimization are immense, several 

challenges must be addressed: 

 

6.1 Scalability Issues 

 Both blockchain and AI face scalability concerns when used at scale. Blockchain, particularly 

systems based on Proof of Work (PoW), can be slow and costly as transaction volumes rise. 

Similarly, AI models require large volumes of high-quality data, which may not always be 

available or easily accessible from blockchain systems. 

 

6.2 Privacy and Data Security 

 Blockchain enhances data security, but AI systems rely on vast datasets, which often include 

sensitive information. Ensuring the privacy of data while allowing AI models to access and 

process blockchain records presents a significant challenge, especially in industries such as 

healthcare and finance. 

 

6.3 Regulatory Compliance 

 Integrating AI and blockchain in supply chain management raises concerns about 

compliance with industry regulations. Adherence to data protection laws such as GDPR, as well 

as sector-specific regulations in healthcare or finance, is critical. Navigating the evolving legal 

landscape and balancing transparency with privacy is a key challenge for organizations adopting 

these technologies. 

 

7. Future Directions 

 The integration of blockchain and AI in chain optimization is still in its nascent stages, but 

several emerging trends are poised to shape the future of this technology combination: 

 Quantum Computing: As quantum computing advances, it could significantly accelerate 

blockchain processing times and enable AI to process massive datasets with 

unprecedented speed and efficiency. 

 Edge Computing: By bringing data processing closer to the source (i.e., at the edge of the 

network), edge computing can enhance real-time optimization of supply chains, 

integrating blockchain and AI at the local level. 

 Federated Learning: Federated learning enables AI models to train on decentralized data 

without sharing the raw data, preserving privacy and security while still benefiting from 

blockchain’s transparent, decentralized structure. 

 As blockchain and AI continue to evolve, their potential to transform chain optimization will 

only grow, leading to smarter, more efficient, and resilient supply chain ecosystems. 

 

8. Conclusion 

 The fusion of blockchain technology and AI represents a transformative shift in the 

optimization of global supply chains. Blockchain offers unparalleled security, transparency, and 

immutability, while AI empowers organizations to make real-time, data-driven decisions that 

optimize efficiency, cost-effectiveness, and customer satisfaction. However, challenges such as 

scalability, data privacy, and regulatory compliance must be addressed to fully realize the 
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potential of these technologies. As research and development in this field continue, the future of 

blockchain and AI in chain optimization looks extremely promising, paving the way for smarter, 

more resilient, and transparent global supply chains. 
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