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ABSTRACT

The study assesses the impact of blockchain technology on the enhancement of logistic management in Chennai. With the rapid evolution of blockchain, its potential
to transform logistics operations through improved transparency, traceability, efficiency, and cost management has become a critical area of exploration. The survey
from 150 professionals across various age groups, job roles, and levels of awareness about blockchain in the logistics sector.
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INTRODUCTION

The logistics industry is a vital component of Chennai's economic framework, facilitating the seamless movement of goods and services across various
sectors. Despite its importance, the logistics sector faces challenges such as supply chain inefficiencies, limited transparency, and susceptibility to fraud.
Blockchain technology, with its decentralized, transparent, and immutable nature, offers a promising solution to these issues. This study investigates the
impact of blockchain technology on enhancing logistics management in Chennai, with a focus on improvements in transparency, traceability, and overall
supply chain efficiency.

REVIEW OF LITERATURE

Wang, Y., & Qualls, W. (2018). "Blockchain Applications in Supply Chain and Logistics: A Survey" in the paper surveys blockchain's applications in
supply chain and logistics, emphasizing its potential to improve efficiency and reduce fraud. Kshetri, N. (2018). "Blockchain’s Roles in Meeting Key
Supply Chain Management Objectives" in the study highlights how blockchain can achieve supply chain objectives, particularly in transparency and
traceability. Hackius, N., & Petersen, M. (2017). "Blockchain in Logistics and Supply Chain: Trick or Treat?" in the research discusses the advantages
and challenges of blockchain implementation in logistics, stressing the importance of industry-wide adoption. Kumar, K., & Shukla, A. (2020). "Role
of Blockchain in Logistics: A Systematic Review" in the paper provides a systematic review of blockchain's role in logistics, focusing on real-world case
studies and applications. Treiblmaier, H. (2019). "The Impact of Blockchain on Supply Chain Management: A Theory-Based Research Framework and
a Call for Action" study proposes a theoretical framework for researching blockchain's impact on supply chain management and logistics. Deloitte.
(2021). "Blockchain: Enabling Supply Chain Transparency” report that discusses how blockchain enhances supply chain transparency, particularly in
logistics.

GAPS IN THE LITERATURE

Current literature on blockchain technology’s impact on logistics management often focuses on global or Western contexts, leaving a notable gap in
studies specific to the Indian or Chennai logistics sectors. This regional gap is significant as local market conditions, regulatory frameworks, and
operational practices can uniquely influence blockchain adoption and effectiveness. Furthermore, while there is considerable research on blockchain’s
general benefits and applications, there is limited exploration of its sector-specific impacts within the diverse logistics industry, including how it integrates
with existing systems and processes. The literature also tends to emphasize short-term benefits, with insufficient analysis of the long-term implications,
such as sustainability, scalability, and future technological advancements. Additionally, much of the existing research prioritizes managerial perspectives,
often overlooking the views and experiences of operational staff who interact with blockchain technology on a daily basis. Lastly, comprehensive cost-
benefit analyses that account for both tangible and intangible benefits, particularly from a regional perspective like Chennai, are lacking. Addressing
these gaps can offer a more nuanced understanding of blockchain’s potential and challenges in enhancing logistics management within specific contexts.
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LIMITATIONS OF THE STUDY

The study on enhancing logistic management in Chennai through blockchain technology has several limitations. Firstly, the sample size of 150
respondents, while substantial, may not fully represent the diverse perspectives across the entire logistics sector in Chennai. Additionally, the varying
levels of blockchain awareness among respondents could affect the accuracy of their perceived impact assessments, with less informed participants
potentially providing skewed responses. Survey responses might also be influenced by response bias, where participants may give socially desirable
answers rather than honest opinions. Moreover, the rapid evolution of blockchain technology means that the study's findings could become outdated as
new developments occur. Finally, the focus on Chennai may limit the applicability of the results to other regions or countries, which may face different
challenges and opportunities regarding blockchain adoption in logistics.

OBJECTIVES

Analyse the impact of blockchain technology on logistics management in Chennai.

Assess the potential benefits of blockchain in enhancing transparency and traceability in supply chains.

>

>

»  Evaluate the challenges and limitations of implementing blockchain in logistics.

»  Identify factors influencing the adoption of blockchain technology in the logistics sector in Chennai.
>

Provide recommendations for effectively integrating blockchain technology into logistics management.

RESEARCH METHODOLOGY

e  Research Design: This study employs a descriptive and analytical research design to examine blockchain's impact on logistics management.
e  Data Collection:

O Primary Data: Structured interviews and surveys were conducted with logistics companies, supply chain managers, and
blockchain technology providers in Chennai.

o  Secondary Data: Academic journals, industry reports, and blockchain case studies relevant to logistics were utilized.
e  Sample Size: 150 respondents, including logistics companies, technology providers, and supply chain experts, were selected for the study.
e  Sampling Technique: Purposive sampling was employed to target key stakeholders in Chennai's logistics and supply chain industry.

e  Tools for Analysis: Descriptive statistics were used to analyse the data.

Table -1
Age No. of Respondents Percentage
18-25 years 20 13
26-35 years 60 40
36-45 years 50 33
Above 46 years 20 14
Total 150 100

Source: Primary Data

The age distribution of the 150 respondents shows that the majority fall within the 26-35 years age group, comprising 40% of the total sample, indicating
that most respondents are in their early to mid-career stages. This is followed by the 36-45 years group, which makes up 33%, suggesting a significant
representation from experienced professionals. The youngest group, aged 18-25 years, accounts for 13%, reflecting a smaller but notable segment of
younger, possibly entry-level individuals. Lastly, the age group above 46 years represents 14%, indicating a relatively lower but still relevant presence
of senior professionals in the logistics sector. Overall, the distribution highlights a diverse range of age groups, with a predominance of younger and
middle-aged respondents actively involved in logistics management.
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Table -2
Gender No. of Respondents Percentage
Male 90 60
Female 60 40
Total 150 100

Source: Primary Data

The gender distribution of the 150 respondents shows that 60% are male and 40% are female. This indicates a higher representation of males in the
logistics management sector in Chennai, reflecting the industry’s general trend of having more male professionals. However, the substantial 40% of
female respondents suggests a significant and growing involvement of women in this field, highlighting a shift towards greater gender diversity within

the industry.

Table -3
Job Roles No. of Respondents Percentage
Managers 45 30
Supervisors 30 20
Logistic Staff 75 50
Total 150 100

Source: Primary Data

The job role distribution among the 150 respondents shows that half of them (50%) are logistics staff, indicating a strong representation of individuals
directly involved in day-to-day logistics operations. Managers make up 30% of the respondents, reflecting a significant portion of decision-makers and
strategic planners in the logistics sector. Supervisors account for 20%, representing those in mid-level positions overseeing logistics processes. This
distribution provides a balanced view of perspectives from different hierarchical levels within the logistics industry, ensuring that insights are captured

from both operational and managerial standpoints.

Table -4
Awareness of Blockchain No. of Respondents Percentage
Fully aware 45 30
Somewhat aware 63 42
Not aware 42 28
Total 150 100

Source: Primary Data

The data on awareness of blockchain technology among the 150 respondents reveals that only 30% are fully aware of blockchain and its applications in
logistics, indicating that a minority have a deep understanding of the technology. The largest group, at 42%, are somewhat aware, suggesting that while
they have some knowledge, they may not fully grasp all aspects of blockchain. Meanwhile, 28% of respondents are not aware of blockchain at all,
highlighting a significant knowledge gap within the industry. This distribution underscores the need for further education and training to increase

comprehensive awareness and understanding of blockchain technology among logistics professionals.

Table -5
Barriers to Adoption No. of Respondents Percentage
High cost 80 53.3
Complexity 50 33.3
Lack of expertise 20 133
Total 150 100

Source: Primary Data
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The barriers to the adoption of blockchain technology in logistics, as reported by the 150 respondents, highlight several key challenges. The most
significant barrier is the high cost, cited by 53.3% of respondents, indicating that financial constraints are a major concern when considering blockchain
implementation. Complexity of the technology is the second major barrier, affecting 33.3% of respondents, suggesting that the intricate nature of
blockchain systems poses difficulties in understanding and integration. Lastly, 13.3% of respondents pointed out a lack of expertise as a barrier, reflecting
a shortage of skilled professionals capable of managing blockchain technology. These findings underscore the critical need to address cost, simplify
technology, and enhance training to facilitate wider adoption of blockchain in logistics management.

Table -6
Perceived Impact N Mean S.D
Transparency 150 42 0.8
Traceability 150 45 0.7
Efficiency 150 4.0 0.9
Cost Reduction 150 3.8 1.0

Source: Computed Data

The perceived impact of blockchain technology on logistics management, as rated by 150 respondents, highlights several key benefits. Transparency
scored a high mean of 4.2 with a standard deviation of 0.8, indicating that respondents widely recognize blockchain’s role in enhancing visibility across
the supply chain. Traceability received the highest mean score of 4.5 with a standard deviation of 0.7, showing strong agreement on blockchain’s ability
to track goods accurately and reliably. Efficiency also scored positively with a mean of 4.0 and a standard deviation of 0.9, reflecting perceptions of
improved operational performance. However, cost reduction had the lowest mean score of 3.8 and the highest variability (standard deviation of 1.0),
suggesting mixed views on whether blockchain effectively reduces costs. Overall, the data indicates that blockchain is highly valued for improving
transparency, traceability, and efficiency, but opinions are more varied regarding its impact on cost reduction.

FINDINGS

»  Blockchain technology significantly enhances transparency in logistics management by offering a decentralized ledger that records all
transactions. This has increased supply chain visibility in Chennai, reducing fraud and errors.

»  Blockchain enables real-time tracking of goods, improving traceability, which is particularly beneficial for industries like pharmaceuticals and
food.

»  Automation of processes through smart contracts has reduced time and costs in logistics operations. However, high initial investments remain
a challenge for smaller logistics companies in Chennai.

»  Despite its benefits, challenges such as lack of awareness, high implementation costs, and the need for industry-wide collaboration persist.
Regulatory uncertainty surrounding blockchain also hampers widespread adoption in Chennai.

»  The data reveal that while blockchain is widely acknowledged for its benefits in transparency and traceability, with average scores of 4.2 and
4.5 respectively, its impact on efficiency and cost reduction is viewed more variably. The perceived improvements in operational efficiency
received a mean score of 4.0, whereas cost reduction scored 3.8, indicating mixed opinions on financial benefits.

»  Barriers to adoption include high implementation costs, complexity, and a lack of expertise, which significantly affect the willingness to
integrate blockchain technology. Notably, the survey results underscore a substantial knowledge gap, with 30% fully aware, 42% somewhat
aware, and 28% not aware of blockchain.

SUGGESTIONS

»  Conduct workshops and training sessions to educate logistics companies on the benefits and implementation of blockchain technology.

»  Encourage partnerships between logistics companies and blockchain technology providers to facilitate knowledge sharing and reduce
implementation costs.

»  Advocate for government policies that promote blockchain adoption in logistics, including financial incentives and regulatory clarity.

»  Logistics companies should consider implementing blockchain technology on a smaller scale through pilot projects to assess its impact before
full-scale adoption.

»  Focus on integrating blockchain technology with existing logistics management systems to ensure a smooth transition and avoid disruptions
in operations.
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CONCLUSION

Blockchain technology holds the potential to revolutionize logistics management in Chennai by enhancing transparency, traceability, and efficiency.
However, challenges such as high costs, regulatory uncertainty, and lack of awareness must be addressed to achieve widespread adoption. By fostering
collaboration and leveraging government support, Chennai's logistics industry can fully harness blockchain technology, leading to more efficient and
secure supply chain management.
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