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ABSTRACT

India is one of the second largest producers of fruits and vegetables in the world and the second
largest populated country after China producing 97.97 million tons of fruits and 183.17 million tons
of vegetables. Agriculture is the source of livelihood for more than 0.20 billion people out of 1.35
billion population in India who are directly or indirectly involved in agriculture. However, when we
talk about food loss it accounts for 6.70% to 15.88 % for fruits and 4.58% to 12.44% for vegetables,
amounting to the total economic loss of Rs 441.43 billion. Cold-chain acts as a conduit for connecting
farm-to-fork and is considered to be part of second green revolution, ensuring the food is delivered

to every part of the country in its best form, maintaining its quality and nutrient value.

This study develops a Comprehensive Framework for the Management of an Integrated Cold-chain
in India, by studying the end-to-end food value chain for a cold-chain industry, which is growing and
exporting fresh fruits and vegetables across the states in India and abroad. The study uses Soft
System Methodology to develop a framework for the management of integrated cold-chain
development for perishable produce/products. Using, Soft System Methodology, it becomes
apparent that implementation of a Smart IT Management System with integrated supply-demand

planning with real time data analysis can provide better accessibility and reach to market.

The increase in production for perishables with the increase in population induces demand which
requires adequate cold-chain facilities in terms of pack-houses, reefer transportations, cold storages
etc. which may be utilized optimally with the present need. The study develops a Compatibility
Matrix for safe storage and transportation of perishable produce/products. The clustering analytics
approach was developed considering 43 different fruits and vegetables to enable safe storage and
transportation based on similarity of their temperature, relative humidity, odour, and ethylene
production. The results have identified seven groups in which these 43 fruits and vegetables can be
grouped for safe transportation and distribution. The study also focusses on multi-commodity

storage and hub and spoke model that are very much required for the development of cold-chain.

The study further analyses the storage requirements for agro-based perishables using production
and distribution planning model. The study provides an opportunity for inter-state trade of
commodities (potato in this case) to meet the growing demand and use the available cold storage
infrastructure. It also provides insights about the complexities and hindrances faced during

interstate transportation and government interventions taken to promote strong connect between



states. The study identifies the gap in storage infrastructure that needs to be filled seeing the
growing production and demand scenario. Cost benefit analysis for building cold-chain infrastructure

versus food wastage has also been discussed.

There is need for a holistic approach in terms of connecting farmers to market through development
of cold-chain network and proper infrastructure development to ensure that the food is delivered to
the consumers at right time, in right quantity and with minimal wastage and losses. Keeping this in
mind, the study identifies, analyses and validates the Critical Success Factors (CSF) for Integrated
Cold-chain Management. CSFs are identified through close interactive meetings and discussions with
different stakeholders involved in food value chain. Further, a case study for surging prices in onion

value chain is studied and important inferences are drawn using TISM learning.

The study further analyses the Impact of cold-chain on improving economic conditions of farmers.
The study provides framework for the management of issues faced in an integrated cold-chain
development through Literature Review Analytics and remedial solutions in terms of technologies,
innovations, policy- framework etc. The study provides insights about the techno-financial analysis
of movement of perishable produce from farm end to the customer end. It further briefs on the
potential threats from new entrants, new substitute and bargaining power of buyers and suppliers

through Porter Five Model.

The thesis concludes with the findings derived from the research, which could be helpful, specifically
for the concerned authorities, policy makers, farmers, farmer producer organizations, industries,
companies involved in cold-chain management and also in general for practitioners and

academicians working in food & agriculture sector.

It also discusses about the various government interventions and policy decisions taken towards
improving the economic conditions of the farmers. The thesis has come with valuable observations
and insights for the managers to deal with the issue of cold-chain management. It has also provided
the roadmap to the practitioners while dealing with the issues of cold-chain development and
enables the decision makers to ensure food is delivered to the population in best state maintaining

its quality & nutrient value, thereby improving the economic conditions of the farmers.



Keywords: Cold-chain management, perishable food products, food value chain, sustainability,
clustering analytics for perishables, optimization model for storage and transportation, supply -
demand planning, critical success factors, soft system methodology, improving economic conditions

of farmers.
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