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Cold-chain is a seriesof logistical activities, integrated to
serveasameansto supplyenvironmentsensitiveproduce.

Cold-chainoriginatesat a sourcepoint andendsat point of
consumption. It will have transient touch points (cold
stores)asa logisticalnecessity,determinedby holding life
of the goods.

Holding life of the majority of fresh farm produce,evenin
the cold-chain,rangesfrom a few daysto a few weeksonly.

Bulk of fresh horticultural & floriculture produce benefit
from cold-chain - as the crucialmarket link, that makesit
technicallyfeasibleto supplyto multiple & distant market
locations,within theÐÒÏÄÕÃÅÓȭenhancedlife span.
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Serves no real preservative function, but stretches the produce life for a reaching a sale
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Procure / 
Precondition

ɆProducer

ɆFarms

Transport

ɆClimate Controlled 
Long Haulage

Storage

ɆCold Storage

ɆDistribution Centre

Delivery

ɆRefrigerated 
Secondary move

End 
Customer

ɆRetail

ɆConsumption

Cold Chain

Segments

Key 
Activity

Environment-controlled logistics chain, uninterrupted from source-to-user, 
consisting of activities related to pre-conditioning, storage and distribution so 
that the inventory is maintained within predetermined ambient parameters.

Uses refrigerated trucks, vans, 
containers, air, rail and ships for 
transporting perishable produce

Consists of pre-conditioning units, 
refrigerated storage, distribution 
and retail of perishable products

Transportation Static Infrastructure

Market linked Delivery Quality Assurance

Activities related to connectivityɀ
packing and distribution of 

produce to multiple markets

Care that assures Technical and 
Quality parameters to extend 
Holding Life and Saleability.

Cold-chain is value securing logistics for harvested horticultural produce and for manufactured products
Cold-chain keeps foods Fresh  - do not confuse cold-chain with manufacuringactivity of Food Processing
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FoodProcessing(FP)is seriesof productionactivities,akin
to anyindustrialprocesswhereraw produceis transformed
into a food product - physical, chemical or composite
changeto the raw produce,mainly to manufacturea food
product for delayedconsumption.

Primaryuseof FPis optimising on productivity by bringing
into useculledharvestor would-be-waste,by processingit
into edibleproduct.

Cold-chain is necessaryfor milk products, many meat
productsandsemi-processedpulps.

Majority of products of agricultural origin after food
processing do not need cold-chain as logistics service,
thanks to processesthat include adding of preservative
other ingredients,asepticpacking,etc.
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Transformed product is maintained in preserved condition to hold and retail inventory
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Bulk 
Procurement

ɆProcess Quality 
Raw material

Transport

ɆHaulage to 
Factory

Production

ɆCaptive Storage, 
Process Line

Storage & 
Distribution

ɆLong Haul, Store, 
Short move

End 
Customer

ɆRetail, 
Consumption

Production

Segments

Key 
Activity

Multiple series of processes to transform farm produce into food items -
pickles, juices, jams, sauces, pulps, ready-to-eat/cook - finished products.

Use vehicles, rail, containers and 
ships for transporting products ɀ

may not be cold-chain.

Warehouses for storage of 
finished food products ɀmay not 
need to be refrigerated storage.

Transportation Surface Storage

Production process Quality Assurance

Activities related to converting 
raw produce into finished product 

at a captive factory location.

Activities to assure Technical and 
Quality parameters to safeguard 
product hygiene, labelling, etc.

Food Processing units can transform would-be-waste into consumer food items, creating value
Cold-chain is not always necessary for a majority of Manufactured food items1
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For farmers Fresh Produce, caretakesfarm value

Farm Collection & Sorting

Grading

Packaging 
Precooling

Transport 
haulage

Cold Hub

Local 
transport

Market / 
Ripening

Retail / 
Consumer

Trimming 
Dump

Non Food 
Process

Culling

Captive 
Bulk store

Food 
Processing

Bulk 
Inventory

Haulage

Distribution 
Hub

Retail / 
Consumer
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For processed Food Product

Understanding a key difference

Cold-chain is a logistics chain,
governed by related norms,
rules,regulations.

Fresh farm produce requires
packagingfor safe logistics and
addsto traceability.

Food Processingundertakes a
transformative industrial
activity, governed by norms,
rules, tax regulations related to
manufacturing . Best servedby
extracting value from culled
produce.

Processed products require
packagingwith special labelling
to list ingredients used and
provideanexpirydate.

Most processedfood items do
not needcold-chainasa connect
to market.
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For fresh whole harvest, it Extends saleable life; Buys time to
reachhandsof moreconsumers

A technical intervention that empowersfarmers, choice to select
multiple marketdestinations. Custodianof valuecreatedby farmer

For modified/processedfood, it Preservesstatus of manufactured
product till consumption. Custodianof valuecreatedby factory

It Safeguardsproducequalityandnutrient value

It incorporatescompliancewith traceabilitynorms

It bringsAgribusinessto farm gate through market linkages

Promotesconsolidationof operationsat farm-gate to counter low
landholdingpattern

Cold-chain is distinctly about connectivity with consumers, and hence 
must be primarily market linked
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FreshHorticulture

FreshFloriculture

Milk, IceCream,Butter

FreshMeats/Fish/Poultry

SomeProcessedFoodProducts

Pharma,LifeSciences,chemicals,electronics

Policy Beneficiaries (Direct)

ÁFarmers, Growers, Retailers

ÁTraders / Manufacturers / Industrialists
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Policy should look to prioritise 
among user segments - to 
develop as thrust area
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OBJECTIVE
ÁReduceLossincurredon perishableproduce

WHY
ÁImprovevaluerealisationfor farmers

ÁOptimiseresourceutilisation of nation

ÁStabilisePricesto consumers

HOW
ÁMaximise the reachof produceto markets

ÁUsetechnology asa supply chain intervention

ÁOptimise would-be-waste from perishables
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Name Activity & Description Primary location

Modern Pack-
house

ÅSort (segregate as per market)

ÅGrade (sizing for market linked packaging)

ÅPrecool and stage for transit

Freshproduce only ɀ
farm gate, for 
packaged shipment

Transport ÅRefrigerated haulage to buyers
ÅTemperature and environment control

Fresh produce ɀfarm 
pack-house to buyer

Cold hub ÅDistribution design to cold store
ÅTransient storage, pending retail

Close to market at
Front end

Cold bulk store ÅLong term coldwarehousing
ÅPending buyer or captive with owner

Farm gate and/or 
Foodprocessor

Ripening units ÅCompressshelf life for consumption
ÅClimacteric fruits for fresh produce only

Close to market at 
Front end

Transport ÅRetail distribution transport Inner city or short run

Retail ÅPoint of sale or consumption Last mile front end

Allied 
equipment

ÅIQF (Individually Quick Freezing machines)
ÅPulping, dicing,pulping, cooking

1
5-

0
9-

2
0
1

4



P
a
w

a
n
e
xh

 K
o
h
li

Name Numbers / Capacity Primary usage

Modern Pack-
house*

ÅMinimal, estimated less than 200

ÅAvgoutput of approx. 25 to 50 tons a day
Export locations

Transport* ÅMinimal,estimated 8000 reefer trucks
ÅNegligible reefer containers for rail
ÅApprox. 30,000 insulated but non-

refrigerated primarily for milk movement.

Across the country

Cold hub ÅApproximately 5million tons a capacity Across country

Cold bulk store ÅApproximately 26 million tons primarily for
spices and potatoes

Farm gate and/or 
Foodprocessor

Ripening units* ÅRecent initiative, estimated 450 units Front end

With an estimated installed capacity of 31 million tons in cold storages, India has a miniscule capacity in
modern cold-chainpack-houses,which disallowsour farm producefrom entering the cold-chain.

Francehas5million tons of cold storage capacity with 1,40,000refrigerated truck. India haslessthan 10,000
refrigerated trucks, causinga major breachof the cold-chainɀthere is in effect no integration .
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AreweBarkingup the wrongTree?

Can we reduce loss (of perishable crops) by
buildingmillionsof tonsof coldstorage?

Is high subsidy coercing the use of non-viable
technology,skippingviablebusinessmodels?

Why are we missing the Logistics interplay
neededfor anintegratedSupplyChain?

Will creating static infrastructure solve the
problem- iscold-chainworthwhile without direct
marketing& transactionchanges?

Clarityon fiscal(ST/ET/BCDexemptions)benefits
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Cold-chainmust havean Originating point, where the
produceisreadiedto enteranewenvironmentɀ
ÁModern pack-house with pre-coolers and staging cold

roomassourcepointsɀthe majorMISSINGLINK

ÁRefrigerated Transport by road, rail, waterwaysor air ɀa
criticalWEAKLINK

ÁCold Storages to support the chain of supplyas a hub of
marketing ɀexisting capacity is availed for imported
perishablesbecauseof aboveMISSINGsourcepoints

ÁDestination can also be food processing units, but
packagingdemandsare post production and hence only
collectionpointsneededwith captivestoresat factory.

Cold-chain requires all tools to affect a chain of
connectivityɀStorageisnot cold-chain.

1
5-

0
9-

2
0
1

4



P
a
w

a
n
e
xh

 K
o
h
li

Reducewasteby inductingtechnology-
ÁUse cold-chain to reach more consumersnot to

hold perishinginventoryto time the market

ÁCold-chain as a new market intervention and not
asa delayingtactic

Developmore pack-housesand transport to
connect farmers with markets.

Clarity to stakeholders & beneficiaries on
policy by unifying norms and segregating
focusareas.

DevelopaNationalPolicyon cold-chain.
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If we target to 25% of non-potato cold storage,existing
capacity(i.e. cater to 2 million tons in storagecapacity)
Ácreate modern pack-houses with reefer trucks to develop a

throughput of 2 million tons per day of perishablesfrom rural
sourcepoints.

20,000pack-houseunits (onaverage,1for every30villages)

2 reefertrucksperpack-house(serving48hourroundtrip)

Fresh thinking and Investment is needed for these two
missinglinks : Rs48,000crores

One modern pack-house with a pre-cooler and staging
cold room is with estimate to handle15tons output a day
for 6 months,in cachementthat generates35-50tons/day.
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Specific strategy  basis market demand and crop production will amend these estimates
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Export 
Gateway

Post Harvest supply lines
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Food 
Processing
Preserves

Juices
Mixes
Jams
Jellies
IQF

5 ton / day

Non-Food
Compost

Farm Feed
Bio-gas
Dyes

<1 ton / day

25 ton / day
Existing 

Multilayeredchain

Local Consumers / Mandi

Cold Storage - Market access

15 ton / day
Ready to retail packages - cold-chain

Reefer

Retail

Consumer

Ripening Unit

Harvest Cachement

Cold-chain 
Pack House

50 ton / day harvest

Each end point is a revenue source



P
a
w

a
n
e
xh

 K
o
h
li

Identify productionof cropsby districts.

Identify existingdemandat markets.

Createa matrix of cold-chainas the tools of the
trade(time-distancemetricspercrop).

No cold-chainfor marketswithin 24 hour radius.
Cold-chain intervention for volumes covering
largerthan 24hour range.

Selectivesupport only for bulk storagetargeting
seasonalarbitrage.

Pushintegration as a target ɀthroughput must
matchsourcepoint andtransport in projects.
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Name Cold-chain Processing

Apple CS-PH-T-CH Culled ɀjuice,fillings

Grapes PH-T-CH SpecialWine crop

Banana PH-T-CH-RC Culled and special crop - chips

Mango PH-T-CH-RC Culled, surplus ɀjuice, dried

Litchi PH-T-CH Culled, surplus ɀcanned, juice

Potato CS Special crop ɀchips, fries

Tomato PH-T-CH Special crop ɀjuice, sauces

Eggplant PH-T-CH Limited ɀchips , IQF

Cauliflower PH-T-CH Limited ɀIQF

Papaya PH-T-CH-RC Limited ɀjuice

NE Fruits PH-T-CH Culled, surplus ɀwine, canned
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Indicative List - Index
CS ɀBulk cold store
PH ɀPack-house
T ɀReefer Transport
CH ɀCold store Hub
RC ɀRipening chamber

Creating food processing units linked with pack-houses will add viability and create a 
consumption point for the fresh produce. Hence a pack-house will target fresh market 
and divert non-saleable to processing line. 



P
a
w

a
n
e
xh

 K
o
h
li

FreshPotato ɀonly cold warehousingneeded- almost 18
million tons capacity exists. Federation of Cold Storage
Associationsof Indiaalreadyappealingto stop subsidydue
to excesscapacity.
ÁColdstoragelocatedat farm-gate,productcannotbepre-cooled

but isbrought downslowlyby 0.5° to 1°Cperday.
ÁProductiswarmedupbeforeonwardlogisticsto market.
ÁNew capacityneededin tandem with new initiatives to develop

newproductionareas.

ProcessedPotato ɀspecialisedcrop, driven by processing
industrybasisprocessingcapacity.
ÁRawpotato contractedin advancefor feedingproductionline.
ÁWell marketed and well documentedconsumergood with large

multinationalplayersalreadypartaking.
ÁRequiresbulk frozencoldstoresin caseof frenchfries.
ÁRequiresordinarywarehousein caseof readyto eat chips.
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FreshTomatoɀcompletefarm to fork chainneeded. Shelf
life of a1-2 weeks, no long term storage
ÁPacking,pre-coolingand dispatchfacilities at farm-gate. Moves

in readyto retail market lots.
ÁPass-through coldstoragehubscloseto cities.
ÁCanuseripeningchambersdependingon demand.
ÁPerennialonly in MaharashtraandTamilNadu.

Processed Tomato ɀspecialised cultivar on contract,
demanddrivenby processinglinecapacity
ÁRawproductharvestedripe on demand,isnot packagedandnot

precooledbut fed to productionline.
ÁCulledproducefrom fresh potato variant canbe addedin small

lots to tomato puree,ketchupetc.
ÁProduct(ketchup,sauces,canned)neednot usecold-chain.
ÁLargeindustrialhouses,documentedanddevelopedindustry.
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Whole Onion (cured)ɀhardy crop with normal
shelf life of a 2-4 weeks. For 3-5 month storage
coldstorageused
ÁLastsin ambientwell ventilatedstorage.

ÁIs not pre-cooled once cured. Is not transported in
cold-chain. Freshgreenonionneedsfull cold-chain.

ÁVeryfew coldstoresdevelopedfor onionstorage.

ProcessedOnionɀDomesticdemandnot tested
ÁFreezedriedor powdered.

ÁLastsmorethan ayear.

ÁDoesnot requirecold-chainbut productionline

ÁCommonlyexported,canhelpstabilisedomesticprice
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Other Cropsɀfull cold-chain required
SHORT LIFE ɀ Greens/leafy, Mango, Litchi,
Pineapple, Peaches, Plums, Sharifa, Grapes,
Banana, Brinjal, Okra, Cauliflower, Cherries,
Berries,etc. ɀ2 to 5 weeks: Focus to develop
connectivity (modern packhouses and reefer
transport) and transactions (APMC, branding).
Sellmuchbeforeexpiryof life.

LONGLIFEɀApples,Pears,Kiwi,Oranges, Carrot,
Cabbage,12 to 25 weeksɀFocusto sustain the
supply with a strategic buffer maintain in lean
months. Not store full volume to sell later
(hoarding).
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All fresh Fruits
All fresh Vegetables
Seaweed (marine vegetables)
Raw milk
Eggs
Unprocessed meat without additives
Fish and shellfish without additives
Nuts and seeds
Whole grains
Beans and other legumes
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Not needing cold-chain, but can benefit 
from temperature controlled storage
ÅWhole grains
ÅBeans and legumes
ÅNuts & seeds

Cold-chain required for
ÅAll others

Whole Food: those which are aproduceof 
nature than aproduct of industry. Majority 
require cold-chain and the surplus can also be 
processed into other food forms.

Å Unprocessed and unrefined
Å No added ingredients, No additives: 

nothing has been mixed in, cooked in, 
baked in, sprinkled on, or injected

Å Not in boxes, bags, jars, or cans
Å Is produced and harvested by farmers
Å Have a natural metabolic physiology and 

will eventually perish in natural state.

- Chilled, mild chill range (0° to 20°C)

- Chilled, mild chill range (0° to 20°C)

- Frozen (< -18°C)or Chilled range 
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Processed fats and oils
Refined oils
Cooking spray
Margarine
Salad dressing
Mayonnaise
Peanut butter

Beverages
Soft drinks
Fruit drinks
Instant / Mixed drinks
Wines, Spirits

Baked goodsand grains
White rice
Cornmeal
Flours / Dough / Breads
Rolls / Buns
Muffins / Bagels
Bread sticks
Pita bread
Chapatti / Tortillas
Biscuits / Crackers / Cookies
Macaroni / Pasta
Cake and Cake mixes
Flakes, Krispies, mixes

Salt and leavens
Salt / Baking powder / soda

Convenience foods
Breakfast cereal
Energy bars
Pizza
Precooked foods
Frozen dinners

Confections
White sugar
Brown sugar
Corn syrup
Rice syrup
Honey (unless raw)
Syrups
Candies / Gum
Pudding
Dessert mixes
Frozen desserts
Whipped creams
Chocolates
Marshmallows
Shredded coconut
Jaggery/ Sugar substitutes

Processed fruits
Canned fruit
Fruit sauces
Jellies / Jams
Pie fillings
Fruit juice

Dried fruits / prunes
Pickled fruit
Frozen diced fruit

Processed vegetables
Canned vegetables
French fries
Chips, Snacks
Sauces 
Ketchup / Mustard
Purees 
Dried vegetables
Pickled vegetables
Frozen diced veggies

Processed dairy
Cheese / Paneer
Yogurt  / Curd
Ice creams
Milk other than raw 
(homogenized, UHT,
skim, low-fat, etc.)

Processed meat
Canned meats
Cured salted meats
Gelatins
Fish/Poultry/Meat nuggets
Reclaimed meats / sausages
Cold cuts / Ham / Bacon
Fresh meats with additives
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Non cold-chain products
ÅSun dried products
ÅDehydrated foods
ÅRoasted foods
ÅCanned foods
ÅPickle / salt preserves
ÅJams, preserves, jellies
ÅReady to Eat foods

Milled products 
ÅSemi processed mixes
ÅOils and extracts

Few Cold-chain products
ÅFrozen F&V
ÅDairy, Some meats
ÅCertain confections
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Incentiviseand drive objectivesrather than only
feed static infrastructure creationȣ. Measurein
throughputsachieved,not in spacecreated!

High Subsidyviewed as easy funding for asset
creation, instead of incentivising business
modelsȣ.

Subsidy as a fund tending to inflate price of
infrastructure,not promoting diligent practicesin
businessȣ

Subsidy be used as incentive for technology
induction, complianceand for businesssupport,
not to establishnonviableassetsȣ.
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Createa list of productsandthe co-relation to
cold-chain.

Uniform support to cold-chain components
from all agencies.

Separate norms for items specific to
productionlineor specialneedsfor export.

Leveragebudgetary support to help develop
marketingor spearheadfirst time connectivity
with markets.

Time-volume limitation to all project specific
support.
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Invest in relevant PHM infrastructure at farmgate ɀ
currentlydomesticproducedoesnot enter cold-chain.
To justify existing cold stores as platforms in cold-
chain,requireinvestRs48k croresin villages

Placetargets in market throughput not cold storage
holding capacity. More cold stores will not solve
problem

Link cold-chain to support market reforms, focus on
directmarketing

Build perishablegatewaysat seaportsto open export
opportunity

Align smallfood processingunitswith newpack-house
developments
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