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ABSTRACT

A vital part of the perishable food sector, the cold
supply chain makes sure that temperature-sensitive
goods including meat, dairy, fruits, and vegetables
are handled, stored, and transported safely. With an
emphasis on the perishable food sector in the area,
this study attempts to assess the cold supply chain
procedures in Coimbatore, Tamil Nadu. The study
looks at important areas such temperature control
technology, food safety compliance, logistics
efficiency, technical advancements, and
infrastructure (cold storage facilities and refrigerated
transport). Additionally, examined are difficulties
including power interruptions, exorbitant expenses,
disjointed logistics, and the requirement for qualified
staff. The study also emphasizes how cold chain
methods may help local farmers, reduce food waste,
and stimulate economic growth.

Keywords: Cold supply chain management,
temperature control, technical advancement and
infrastructure facilities.

I.  INTRODUCTION

A cold chain is a supply network that
maintains a consistent temperature for cold storage
and transport, extending the shelf life of agricultural
products and preserving them fresh. The government
and investors are now focusing on the cold chain due
to the rising demand for food and shifting lifestyles.
This sector of the economy makes seasonal goods
available all year round and enables the long-
distance transportation of a variety of goods. It serves
as a sort of conduit between farmers and customers.
Nutritious value, crispness, freshness, flavor, and
appearance are all maintained by this integrated
system. India is a major producer of fruits and
vegetables and the world's second-largest food
producer after China. With one of the world's
greatest natural resources and a number of other
advantages, India has the potential to become the
largest food producer in the world.

I1.  REVIEW OF LITERATURE

. Smith and Allen (2016) A review of
literature on Environmental Impact of Cold
Chains: A Case Study of the Beverage Industry.
Green Logistics Journal, Smith and Allen explored
advancements in refrigeration technologies for the
beverage industry. Their research focused on the use
of cryogenic cooling systems, which offer precise
temperature control for sensitive beverages like
juices and dairy-based drinks. The study highlighted
the cost-effectiveness of these systems in reducing
energy consumption. Additionally, the authors
discussed the role of hybrid refrigeration units in
enhancing operational flexibility.

. Wang et al. (2016) A Study on Renewable
Energy in Cold Storage Facilities. Journal of
Sustainable Logistics, Wang and colleagues
evaluated the environmental impact of cold chain
operations in the beverage industry. Their study
recommended the adoption of eco-friendly
refrigerants and energy-efficient cooling systems to
reduce greenhouse gas emissions. They also
emphasized the importance of lifecycle assessments
to identify and mitigate environmental risks. The
research concluded that sustainable practices in cold
chain management are crucial for balancing
economic and ecological objectives.

. Walker et al. (2016) Analysis on
Renewable Energy in Cold Storage Facilities.
Journal of Sustainable Logistics, Explored the
feasibility of using renewable energy sources for
powering cold storage facilities in the beverage
industry. Their research found that solar and wind
energy can effectively support cold chain operations,
especially in remote areas. The study emphasized the
dual benefits of reducing operational costs and
environmental impact. However, they noted
challenges such as inconsistent energy supply and
high installation costs, which could limit scalability.
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. Khan and Patel (2017) A Literature
review on Workforce Training in Cold Chain
Logistics. Human Resource and Supply Chains
Journal, Studied the role of workforce training in
enhancing cold chain operations. Their findings
revealed that well-trained personnel significantly
reduce operational errors and ensure compliance
with quality standards. The study emphasized the
importance of regular training programs to keep
employees updated with evolving technologies and
regulatory requirements. They also highlighted the
need for partnerships between industry and
educational institutions to create specialized training
modules.

. Robertson and Ellis (2017) 1 A
Comparative study on Last-Mile Delivery
Challenges in Cold Chains. Delivery and Logistics
Review, Investigated last-mile delivery challenges in
beverage cold chains. They found that temperature
fluctuations during last-mile delivery accounted for a
significant portion of product spoilage. The study
recommended the use of temperature-controlled
vehicles and optimized delivery routes to address this
issue. The authors also noted that urban congestion
and limited infrastructure remain critical barriers to
efficient last-mile operations.

OBJECTIVES

e To study about the technologies used for cold
supply chain operations.

e Explore the infrastructure facilities of cold
supply chain industries, when it is suitable for
perishable foods.

1. RESEARCH METHODOLOGY

All of the methods and strategies used to
locate and analyse data related to a particular
research topic are together referred to as "research
techniques." It is the process by which researchers
organise their investigations to meet their objectives
while utilising the selected research instruments. It
encompasses all of the essential components of
research, including the study's framework, data
collection and analysis methods, and overall research
design.
* Research design: Descriptive research
¢ Study area: Coimbatore District
*  Sampling Method: Simple Random Sampling
e Data Collection: Primary and secondary data
*  Sample size: 147.
e Tools used for the Study: Simple percentage

analysis, ANOVA and Factor analysis,

1V.  DATA ANALYSIS AND INTERPRETATION
SIMPLE PERCENTAGE ANALYSIS
TABLE 1
PERISHABLE FOOD SUPPLY CHAIN INDUSTRY
PERISHABLE FOOD RESPONDENTS PERCENTAGE
SUPPLY CHAIN
INDUSTRY
Less than 5 year 33 22.4%
5-10 years 65 44.2%
11-15 years 32 21.8%
More than 15 years 17 11.6%
Total 147 100.0%
INTERPRETATION

The above table shows that, 22.4% of the respondents are using Less than 5 year, 44.2% of the respondents are
using 5-10 years, 21.8% of the respondents are using 11-15 years, and 11.6% of the respondents are using More

than 15 years.

TABLE 2
ROLE IN SUPPLY CHAIN PROCESS

ROLE IN SUPPLY CHAIN RESPONDENTS PERCENTAGE
PROCESS
Business 41 27.9%
Distributor 72 49.0%
Logistic Service Provider 19 12.9%
Cold storage operator 15 10.2%
Total 147 100.0%
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INTERPRETATION

From the above table shows that. 27.9% of the respondents are using Business, 49.0% of the respondents are
using Distributor, 12.9% of the respondents are using Logistic Service Provider, and 10.2% of the respondents
are using Cold storage operator.

TABLE 3
SIZE OF YOUR ORGANIZATION
SIZE OF YOUR ORGANIZATION RESPONDENTS PERCENTAGE %
less than 50 employees 18 12.2%
50-100 employees 32 21.8%
101-150 employees 44 29.9%
More than 150 employees 53 36.1%
Total 147 100.0%

INTERPRETATION

The above table shows that. 12.2% of respondent are less than 50 employees, 21.8% of respondent are 50-100
employees, 29.9% of the respondent are 101-150 employees, and 36.1% of respondents are More than 150
employees.

TABLE 4
ANNUAL TURNOVER
ANNUAL TURNOVER RESPONDENTS PERCENTAGE %
Up to 20 lakhs 81 55.1%
21-40 lakhs 31 21.1%
41-60 lakhs 21 14.3%
More than 60 lakhs 14 9.5%
Total 147 100.0%

INTERPRETATION

From the above table shows that, 55.1% of the respondents are earning Up to 20 lakhs, 21.1% of the respondents
are earning 21-40 lakhs, 14.3% of the respondents are earning 41-60 lakhs, 9.5% of the respondents are earning
More than 60 lakhs.

FACTOR ANALYSIS
The table shows that the relationship between various factor analysis in this firm

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.| .745

Bartlett's Test of Sphericity | Approx. Chi-Square [1108.574

df 105
Sig. .000\
Initial Extraction

The impact of cold chain management helps the quality and safety of 1.000 .627
perishable foods
The customer satisfaction regarding the quality of perishable food influenced 1.000 525
by cold chain system
The current infrastructure facilities of cold chain is suitable for the perishable 1.000 524
food industry
The adoption of new technologies and innovations has improved the efficiency | 1.000 .569
and sustainability of our cold supply chain operations
All the cold chain operations are supported by sufficient backup systems of 1.000 .568
perishable food
The investment in cold chain management brings sufficient return 1.000 .671
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Exploring the new technologies and innovations to improve cold supply chain 1.000 .665
performance in future

The level of cold chain management improves the quality of perishable food 1.000 .585
delivered.

The customer’s valued products are well maintained through a cold chain 1.000 466
system of perishable food industry

Exporting cold supply chain perishable food products has been a profitable 1.000 595
venture for my business

I am satisfied with the current export regulations and procedures 1.000 725
Tariffs and trade restrictions are a significant barrier to exporting the products 1.000 .549
Government regulations are most significantly influencing cold chain 1.000 .621
efficiency of perishable food supply chain industry

The importance of the technological support of cold chain management used by | 1.000 528
the perishable food supply chain

The Company provides training and development programs to educate 1.000 775
employees on sustainable practices

Extraction Method: Principal Component Analysis.
Total Variance Explained

Componen Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared
t Loadings Loadings
Total | %of | Cumulativ | Total | % of | Cumulativ | Total | % of | Cumulativ
Varianc e Varianc e Varianc e
¢ % € % € %
1. 1.55 | 10.366 10.366 1.55 | 10.366 10.366 1.44 9.607 9.607
5 5 1
2. 1.47 9.839 20.205 1.47 9.839 20.205 1.30 8.705 18.312
6 6 6
3. 1.35 9.041 29.246 1.35 9.041 29.246 1.28 8.593 26.905
6 6 9
4. 1.21 8.121 37.367 1.21 8.121 37.367 1.24 8.305 35.210
8 8 6
5. 1.20 8.027 45.395 1.20 8.027 45.395 1.23 8.207 43.417
4 4 1
6. 1.07 7.174 52.569 1.07 7.174 52.569 1.22 8.196 51.614
6 6 9
7. 1.00 6.726 59.295 1.00 6.726 59.295 1.15 7.681 59.295
9 9 2
8. 983 6.554 65.849
9. 951 6.338 72.187
10. 853 5.688 77.875
11. 816 5.441 83.316
12. 738 4.920 88.236
13. 717 4.781 93.017
14, .589 3.929 96.947
15. A58 3.053 100.000

Extraction Method: Principal Component Analysis.
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Rotated Component Matrix

Component Name of the
1 2 3 4 5 6 7 component
I am satisfied with the current export | .609
regulations and procedures
All the cold chain operations are
supported by sufficient backup 568 Optimized
systems of perishable food Cold Chain
Government regulations are most 655 Management
significantly influencing cold chain
efficiency of perishable food supply
chain industry
The importance of the technological 723 Technological
support of cold chain management Support and
used by the perishable food supply Trade
chain Barriers
Tariffs and trade restrictions are a 627
significant barrier to exporting the
products
The adoption of new technologies and 77
innovations has improved the
efficiency and sustainability of our Enhancing
cold supply chain operations Efficiency
) 721 and
The customer’s valued products are Sustainability
well maintained through a cold chain
system of perishable food industry
The customer satisfaction regarding .825 Impact of
the quality of perishable food Cold Chain
influenced by cold chain system Management
The level of cold chain management 722 on Perishable
improves the quality of perishable Food Quality
food delivered. and Customer
Satisfaction
Exploring the new technologies and 877
innovations to improve cold supply Future
chain performance in future Innovations
The impact of cold chain .823 and the
management helps the quality and Impact O.f
safety of perishable foods Cold Chain
Management
The investment in cold chain 71 Financial
management brings sufficient return Benefits of
Exporting cold supply  chain 621 Investment in
perishable food products has been a Cold Chain
profitable venture for my business Management
for Perishable
Food Exports
The current infrastructure facilities of 765 L
cold chain is suitable for the Optimizing
perishable food industry Cold Chain
The Company provides training and 625 | Infrastructure
development programs to educate and
employees on sustainable practices
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Employee
Training

This table divided into 7 groups. They are Optimized
Cold Chain Management, Technological Support and
Trade Barriers, Enhancing Efficiency and
Sustainability, Impact of Cold Chain Management on
Perishable Food Quality and Customer Satisfaction,
Future Innovations and the Impact of Cold Chain
Management, Financial Benefits of Investment in
Cold Chain Management for Perishable Food
Exports, Optimizing Cold Chain Infrastructure and
Employee Training for Sustainable Practices in the
Perishable Food Industry.

FINDINGS OF THE STUDY

e  Majority of respondents have experience of 5-10
years (44.2%)

e Majority of respondents are working as
distributor (49.0%)

e  Majority of the organization have more than 150
employees (36.1%)

e Majority of the respondents have annual
turnover up to 20 lakhs (55.1%)

V.  SUGESSTIONS

e Invest in building more cold storage facilities
and improving transportation infrastructure,
especially in developing regions.

e Implementing systems that allow for real-time
tracking of shipments to ensure they are on
schedule and maintain the proper temperature.

e Implement energy-efficient practices and
explore alternative refrigeration technologies to
reduce the environmental impact of cold chain
operations.

VI. CONCLUSION

In conclusion, the assessment of cold
supply chain procedures in the perishable food sector
in Coimbatore emphasizes how important effective
temperature-controlled logistics are to preserving
food quality, cutting waste, and guaranteeing
consumer safety. Using cutting-edge technology like
solar-powered cold storage, 10T-based tracking, and
Al-driven predictive analytics can improve the cold
supply chain's sustainability and efficiency. Working
together, farmers, logistics companies, and
legislators can close infrastructural gaps and build a
more robust cold supply network. The perishable
food sector in Coimbatore may improve its supply

chain, cut losses, and better satisfy rising consumer
demand by putting these changes into practice.
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