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Cold-chain for fresh produce

i Coldchainis a seriesof logistical activities, integrated to
serveasameansto supplyenvironmentsensitiveproduce

{1 Cold-chainoriginatesat a sourcepoint and endsat point of
consumption It will have transient touch points (cold
stores)asa logistical necessity,determined by holding life

of the goods

4 Holding life of the majority of freshfarm produce,even

N

the cold-chain,rangesfrom afew daysto afew weeksonly.

4 Bulk of fresh horticultural & floriculture produce bene

fit

from cold-chain - asthe crucialmarket link, that makesit
technicallyfeasibleto supplyto multiple & distant market

ocations,withinthe D O1 A @h@nctedife span

Serves no real preservative function, but stretches the produce life for a reaching a

] sal"ef
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Cold=chain = for Value Preservation

Procure /

EProducer Z Climate Controlled F Cold Storage ¥ Refrigerated Z Retail
EFarms Long Haulage E Distribution Centre Secondary move Z Consumption

~ ) . : :
Environmentcontrolled logistics chain, uninterrupted from sourte-user,

consisting of activities related to preonditioning, storage and distribution s

L that the inventory is maintained within predetermined ambient parameter$.

Cold Chain

Transportation Static Infrastructure
Seg me ntS Usesrefrigeratedtrucks,vans, ( Consists of preconditioning units,
containers, air, rail andhips for refrigerated storage, distribution
L transporting perishablgroduce L and retail of perishable products
Market linked Delivery Quality Assurance |
Key —— — - _
k4 Activities related to connectivity Care that assureBechnical and
AC'[|V|'[y packing and distribution of Quiality parameters textend
L produce to multiple markets N Holding Life andsaleability.

Cold-chain is valusecuring logistic$or harvested horticultural produce and for manufactunebducts
Cold-chain keeps foods Freshdo not confusecold-chain withmanufacuringactivity of Food Processing T,—




Cold-chain and processed food

9 FoodProcessingFP)is seriesof production activities, akin
to anyindustrialprocesswvhereraw produceis transformed
iInto a food product - physical, chemical or composite
changeto the raw produce,mainly to manufacturea food
productfor delayedconsumption

4 Primaryuseof FPis optimising on productivity by bringing
Into useculledharvestor would-be-waste, by processingt
Into edibleproduct.

{ Cold-chain is necessaryfor milk products, many meat
productsandsemtprocessedoulps

4 Majority of products of agricultural origin after food
processingdo not need cold-chain as logistics service,
thanks to processesthat include adding of preservative
other ingredients,asepticpacking,etc.

Transformed product is maintained in preserved condition to hold and retail inventory |




Food Processing - forvalue Optimisation

Bulk : Storage &
Procurement Prosuction Distribution
FEProcess Quality FHaulage to FECaptive Storage, FELong Haul, Store, ERetail,
Raw material Factory Process Line Short move Consumption

——Yy
: Multiple series of processes to transform farm produce into food items
PrOdUCtlon pickles, juices, jams, sauces, pulps, resaoheat/cook- finished products. ]

Transportation Surface Storage
4 _ _ _ N A
Seg ments Use vehiclesail, containers and Warehousesor storage of
ships for transportingroductsz finished food productg may not
may not be colechain. ) L need to be refrigerated storage.J
Production process Quality Assurance I
Key —— —\ (. .
. Activities related taconverting Activities to assure Technical an
ACt|V|ty raw produce into finished product Quality parameters tsafeguard
at a captive factory location. ) L product hygiene, labelling, etc.

Food Processing units can transform woddd-waste into consumer food items, creating value
Cold-chain is not always necessary for a majority of Manufactured fterds |




Typical Flow - Cold-chain .&

Farm Collection & Sorting _ _
Understanding a key difference

|
Trimmin 4 Cold-chain is a logistics chain,
Culling governed by related norms,
p rules,regulations

) | R R e s

Precooling Process Bulk store addsto traceability.

Food 4 Food Processingundertakes a
oo

Bulk
Inventory

Transport

haulage transformative industrial

activity, governed by norms,
rules, tax regulationsrelated to
manufacturing. Best served by
extracting value from culled
produce

# Processed products require
packagingwith speciallabelling
to list ingredients used and
provideanexpirydate.

4 Most processedfood items do
not needcold-chainasa connect
to market.

Cold Hub

Local
transport

Market /
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End-to- end cold-chain needed

Retalil /
Consumer

Retalil /
Consume

For farmers Fresh Producearetakesfarm value For processed Food Product ;1||u




Why cold-chain?

Al

Al

Al

Al
Al

Al
Al

For fresh whole harvest, it Extends saleable life; Buystime to
reachhandsof more consumers

A technicalintervention that empowersfarmers, choiceto select
multiple market destinations Custodianof valuecreatedby farmer

For modified/processedood, it Preservesstatus of manufactured
producttill consumption Custodianof valuecreatedby factory

It Safeguardgproducequality andnutrient value
It incorporatescompliancewith traceabilitynorms

It bringsAgribusinesgo farm gate through market linkages

Promotesconsolidationof operationsat farm-gate to counter low
land holding pattern

Cold-chain is distinctly about connectivity with consumers, and hence

must be primarily market linked



User segments in cold-chain

A FreshHorticulture
A FreshFloriculture
A Milk, lceCream,Butter

Policyshould look to prioritise
among user segmentsto
develop aghrust area

49 FreshMeats/Fish/Poultry
A SomeProcessed-oodProducts
A Pharma,Life Scienceschemicalselectronics

Policy Ben€iiciaiies((Direct)

A FarmersGrowers, Retailers
A Traders Manufacturers Industrialists
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Agenda Cold-chain

A OBJECTIVE
A ReducelLossincurredon perishableproduce

AWHY

A Improvevaluerealisationfor farmers
A Optimiseresourcedtilisation of nation
A StabilisePricesto consumers

AHOW
A Maximise the reachof produceto markets
A Usetechnology asasupply chainintervention
A Optimise would-be-waste from perishables
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Major Components of cold-chain

Activity & Description Primary location

Modern Pack  ASort (segregate as per market) Freshproduce onlyz

house AGrade (sizing for market linked packagingfarm gate, for
APrecool and stage for transit packaged shipment

Transport ARefrigerated haulage to buyers Fresh produce farm
ATemperature and environment control pack-house to buyer

Coldhub ADistribution design to cold store Close to market at
ATransient storage, pending retail Front end

Cold bulk store ALong term coldwarehousing Farm gateand/or
APending buyer or captive with owner Food processor

Ripening units ACompressshelf life for consumption Close to market at
A Climacteric fruits for fresh produce only Front end

Transport ARetail distribution transport Inner city or short run

Retall A Point of sale or consumption Last milefront end

Allied AIQF (Individually Quick Freezing machine

equipment APulping, dicingpulping, cooking

1509-2014




Status of major components

Modern Pack  AMinimal, estimated less than 200 Export locations
house* A Avgoutput of approx. 25 to 50 tons a day
Transport* AMinimal, estimated 8000 reefer trucks Across the country

ANegligible reefer containers for rail
AApprox. 30,000 insulated but nen
refrigerated primarily for milk movement.

Coldhub A Approximately Smillion tons a capacity ~ Across country

Cold bulk store A Approximately 26 million tons primarily fo Farm gateand/or
spices and potatoes Food processor

Ripening units* ARecent 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 disallows our farm producefrom entering the cold-chain.

Francehas 5 million tons of cold storage capacity with 1,40,000refrigerated truck. India haslessthan 10,000
refrigerated trucks, causinga major breachof the cold-chainz there isin effect no integration .
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Cold-chain for Perishables

4 Arewe Barkingup the wrong Tree?

4 Can we reduce loss (of perishable crops) by
building millions of tons of cold storage?

4l Is high subsidy coercing the use of non-viable
technology,skippingviablebusinesamodels?

4 Why are we missing the Logistics interplay
neededfor anintegrated SupplyChain?

A WIll creating static infrastructure solve the
problem- is cold-chainworthwhile without direct
marketing & transactionchanges?

4 Clarityonfiscal(ST/ET/BCI@xemptions)benefits
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Missing Links - perishable crops

4 Cold-chainmust have an Originating point, where the
produceisreadiedto enteranewenvironmentz

A Modern pack-house with pre-coolers and staging cold
room assourcepointsz the major MISSINGLINK

A Refrigerated Transport by road, rail, waterwaysor air 7 a
critical WEAKLINK

A Cold Storagesto supportthe chain of supplyas a hub of
marketing z existing capacity is availed for imported
perishabledecauseof aboveMISSINGsourcepoints

A Destination can also be food processing units, but

packagingdemandsare post production and hence only
collectionpoints neededwith captivestoresat factory.

4l Cold-chain requires all tools to affect a chain of
connectivityz Storageisnot cold-chain
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Cold-chain Needs

4 Reducewasteby inductingtechnology-

A Use cold-chain to reach more consumersnot to
hold perishinginventoryto time the market

A Cold-chain as a new market intervention and not
asadelayingtactic

4 Develop more pack-housesand transport to
connectfarmers with markets.

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

4 Developa National Policyon cold-chain
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Broad development estimates

4 If we target to 25% of non-potato cold storage, existing
capacity(l.e. caterto 2 million tons in storagecapacity)

A create modern packhouses with reefer trucks to develop a
throughput of 2 million tons per day of perishablesfrom rural
sourcepoints.

20,000pack-houseunits (onaverage,l1for every30villages)
2 reefertrucksperpackhouse(serving48 hourroundtrip)

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

One modern packhouse with a pre-cooler and staging
cold room is with estimateto handle 15tons output a day
for 6 months,in cachementhat generates35-50tons/day.

Specific strategy basis market demand and crop production will amend these estima‘e_s,




Typical Flow from Pack-House -/

Post Harvest supply lines

HarvestCachement

50ton / day harvest

Cold-chain
Pack House

Local Consumers Mandi

Existing
Multilayeredchain

25 ton / day

<1 ton/ day 5 ton / day

15ton / day

Ready to retail packagescold-chain

Cold Storage Market access

Jellies
IQF Consumer

Each end point is a revenue source L

Food
Processing
Preserves
Juices
Mixes
Jams

Non-Food
Compost
Farm Feed
Bio-gas
Dyes
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What is to be done

4l Identify productionof cropsby districts.
A ldentify existingdemandat markets

4 Createa matrix of cold-chainasthe tools of the
trade (time-distancemetricsper crop).

4 No cold-chainfor marketswithin 24 hour radius
Cold-chain intervention for volumes covering
largerthan 24 hourrange

4l Selectivesupport only for bulk storagetargeting
seasonahrbitrage.

4 Pushintegration as a target z throughput must
match sourcepoint andtransportin projects




Horticulture Examples

Apple CSPHT-CH  Culledzjuice,fillings Indicative List- Index
o CSz Bulk cold store

Grapes PHT-CH SpeciaWine crop PHz Packhouse

Banana PHT-CHRC Culled and special crojchips Tz Reefer Transport

Mango PHT-CHRC  Culled, surplug juice, dried ~ CHz Cold store Hub
— == RCz Ripening chamber

Litchi PHT-CH Culled, surplug canned, juice

Potato CS Special crog chips, fries

Tomato PHT-CH Special crog juice, sauces

Eggplant PHT-CH Limited z chips , IQF

Cauliflower PHT-CH Limited z IQF

Papaya PHT-CHRC Limited z juice

NE Fruits PHT-CH Culled, surplug wine, canned

Creating food processing units linked with palckuses will add viability and create a
consumption point for the fresh produce. Hence a pdciuse will target fresh market
and divert nonsaleable to processing line.




Understanding the need

gl

gl

FreshPotato z only cold warehousingneeded- almost 18
million tons capacity exists Federation of Cold Storage
Associationf Indiaalreadyappealingto stop subsidydue
to excesscapacity

A Coldstoragelocatedat farm-gate, productcannotbe pre-cooled
but isbroughtdown slowlyby 0.5° to 1°Cperday.

A Productiswarmedup before onwardlogisticsto market.
A New capacityneededin tandem with new initiatives to develop
newproductionareas

ProcessedPotato z specialisedcrop, driven by processing
Industry basisprocessingcapacity
A Rawpotato contractedin advancefor feedingproductionline.

A Well marketed and well documentedconsumergood with large
multinational playersalreadypartaking.

A Requiresbulk frozencold storesin caseof frenchfries.
A Requiresordinarywarehousen caseof readyto eat chips




Understanding the need

gl

2

FreshTomato z completefarm to fork chainneeded Shelf
life of a 1-2 weeks nolongterm storage

A Packing,pre-cooling and dispatchfacilities at farm-gate. Moves
In readyto retail marketlots.

A Passthrough cold storagehubscloseto cities.
A Canuseripeningchambersdependingon demand
A Perennialonly in Maharashtraand TamilNadu.

Processed Tomato z specialised cultivar on contract,
demanddrivenby processingdine capacity

A Rawproduct harvestedripe on demand,is not packagedand not
precooledbut fed to productionline.

A Culledproducefrom fresh potato variant can be addedin small
lots to tomato puree,ketchupetc.

A Product(ketchup,saucescanned)neednot usecold-chain
A Largeindustrialhousesdocumentedanddevelopedindustry.

21
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Understanding the need

4 Whole Onion (cured) z hardy crop with normal
shelf life of a 2-4 weeks For 3-5 month storage
coldstorageused

A Lastsin ambientwell ventilated storage

A 'ls not pre-cooled once cured Is not transported in
cold-chain Freshgreenonion needsfull cold-chain

A Veryfew cold storesdevelopedfor onion storage

4 ProcessedOnion z Domesticdemandnot tested
A Freezedried or powdered

A Lastsmorethan ayear.

A Doesnot requirecold-chainbut productionline

A Commonlyexported,canhelp stabilisedomesticprice
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Understanding the need

Other Cropsz full cold-chainrequired

4 SHORT LIFE 7z Greens/leafy, Mango, Litchi,
Pineapple, Peaches, Plums, Sharifag Grapes,
Banana, Brinjal Okra, Cauliflower, Cherries,
Berries,etc. 7 2 to 5 weeks Focusto develop
connectivity (modern packhouses and reefer
transport) and transactions (APMC, branding)
Sellmuchbeforeexpiryof life.

4 LONGLIFEzZ Apples Pears Kiwi, OrangesCarrot,
Cabbage 12 to 25 weeksz Focusto sustainthe
supply with a strategic buffer maintain in lean
months. Not store full volume to sell later
(hoarding)
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Whole Foods (Farm Produce)

21 All fresh Fruits
21 All fresh Vegetables
21 Seaweedmarine vegetablek

- Chilled, mild-chill-range (@ 26°C)

- Chilled, mild-chill.rang€® to 26°C)

<1 Raw milk
1 Eggs
21 Unprocessedneat without additives - Frozen (<18°C)or Chilled range
%EI Fish and shellfish without additivepry——— "~~~ aroduce of
21 Nutsand seeds nature than gproduct of industry. Majority
<1 Wholegrains require coldchain and the surplus can also pe
21 Beans and othelegumes processed into other food forms.
A Unprocessedand unrefined
Not needing cold-chain, but can benefit A Noadded ingredients, Nadditives:

from temperature controlled storage
A Whole grains

A Beans and legumes

A Nuts & seeds

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

Not in boxes, bags, jars, ocans

Is produced and harvested by farmers
Cold-chain required for Have a natural metabolic physiology ang
A All others will eventually perish in natural state.

Too oo To
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Processed Foods (Transformed Products)

A

A

A

A

Processedats and oils I
Refined oils
Cooking spray
Margarine
Salad dressing
Mayonnaise
Peanut butter

Beverages

Soft drinks

Fruit drinks

Instant/ Mixed drinks
Wines, Spirits

Bakedgoodsand grains
White rice

Cornmeal

Flours / Dough / Breads
Rolls / Buns

Muffins / Bagels

Bread sticks

Pitabread

Chapatti / Tortillas

Biscuits / Crackers / Cookies
Macaroni / Pasta

Cake and Cake mixes A
FlakesKrispies mixes

Salt and leavens
Salt / Baking powder / soda

g

Conveniencefoods
Breakfast cereal

Energybars

Pizza .
Precooked foods
Frozendinners

Confections

White sugar

Brown sugar

Corn syrup

Rice syrup

Honey (unless raw)

Syrups

Candies / Gum "
Pudding

Dessert mixes
Frozendesserts
Whippedcreams

Chocolates

Marshmallows

Shredded coconut

Jaggery/ Sugarsubstitutes

Processedruits
Canned fruit
Fruit sauces
Jellies / Jams
Pie fillings

Fruit juice

Dried fruits / prunes
Pickled fruit
Frozen diced fruit

Processed vegetables

Canned vegetables
Frenchfries

Chips, Snacks
Sauces

Ketchup/ Mustard
Purees

Dried vegetables
Pickled vegetables
Frozen dicedreggies

Processed dairy
Cheese Paneer
Yogurt / Curd
Icecreams

Milk other than raw
(homogenized UHT,
skim, low-fat, etc.)

Processedmeat
Canned meats
Cured salted meats
Gelatins

Non cold-chain products

A Sundried products

A Dehydrated foods

A Roasted foods

A Canned foods

A Pickle / salt preserves

A Jamspreserves, jellies

A Ready to Eat foods
Milled products

A Semi processed mixes

A Oils andextracts

Few Coldchain products
A Frozen F&V

A Dairy, Some meats

A Certain confections

Fish/Poultry/Meat nuggets
Reclaimed meats / sausages
Cold cuts / Ham / Bacon

Fresh meats witladditives
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Scope to Rationalise support

4l Incentiviseand drive objectivesrather than only
feed static infrastructure creation8 . Measurein
throughputsachieved not in spacecreated

4 High Subsidyviewed as easy funding for asset

creation, iInstead of Incentivising business
models5 .

4 Subsidy as a fund tending to inflate price of
Infrastructure,not promoting diligent practicesin
business

4 Subsidy be used as incentive for technology
iInduction, complianceand for businesssupport,
not to establishnonviableassets .



Clarity & classify the support

4 Createa list of productsandthe co-relationto
cold-chain

4 Uniform support to cold-chain components
from allagencies

4 Separate norms for items specific to
productionline or specialneedsfor export.

4 Leveragebudgetary support to help develop
marketing or spearheadirst time connectivity
with markets

4 Time-volume limitation to all project specific
support




4 Invest in relevant PHM infrastructure at farmgate 7
currently domesticproducedoesnot enter cold-chain
To justify existing cold stores as platforms in cold-
chain,requireinvestRs48k croresin villages

4 Placetargets in market throughput not cold storage

nolding capacity More cold stores will not solve
problem

4l Link cold-chain to support market reforms, focus on
direct marketing

4 Build perishablegatewaysat seaportsto open export
opportunity

4 Align smallfood processingunits with new pack-house
developments

P ST
s




