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Strategic Guidelines for Cold Chain Logistics
and Warehouse Management



The Food Loss
and Waste (FLW)
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every year around the globe
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Global quantitative food losses and waste

for each commodity group per year:

CEREALS

In industrialized countries,
‘consumers throw away 286 million
tonnes of cereal products.

In Europe alone, 29 million tonnes
of dairy products are lost or
wasted every year.

FISH AND SEAFO0D

8% of fish caught globally is thrown
back into the sea. In most cases they
are dead, dymg or badly damaged.

Almost half of all the fruits and

vegetables produced are wasted.
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FIVE KEYS TO
SAFER FOOD MANUAL

¢ @Y World Health
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DEPARTMENT OF FOOD SAFETY, ZOONQSES AND FODDBEORNE DISEASES
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DEPARTMENT OF FOOD SAFETY, ZOONOSES AND FOODBORMNE DISEASES

KEEP CLEAN

SEPARATE RAW
AND COOKED

COOK THOROUGHLY

KEEP FOOD AT

SAFE TENMIPERATURES

USE SAFE WATER AND
RAW MATERIALS
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Department of Land Transport, Freight Transport Bureau. (2021). Cold Chain Quality Standard for Truck Operation (Q Cold Chain). Second Edition.



Table 1. Predicted loss of storage potential increases as
handling temperatures increase for fresh foods commonly
handled at ambient temperatures in developing countries

(rough calculations based upon Q10 coefficients)
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Food

Storage potential

product
at optimum optimum optimum optimum
cold temperature + temperature + temperature +
temperature 10°C 20°C 30°0C

Fresh fish 10 days at 4 to 5 days at 1to 2 days at A few hours at
0°C 10°C 20°C 30°C

Milk 2 weeks at 7 days at 10°C 2 to 3 days at A few hours at
0°C 20°C 30°C

Fresh green | 1 month at 2 weeks at 10°C | 1 week at 20°C Less than 2 days

vegetables 0°C at 30°C

Potatoes 51010 Less than 2 Less than 1 Less than 2 weeks
months at 4 to | months at 22 °C® | month at 32 °C at42°C
12 °C

Mangoes 2to 3weeks | 1weekat23°C 4 days at 33°C 2 days at 43°C
at13°C

Apples 3to 6 months | 2 months at 10°C | 1 month at 20°C | A few weeks at
at-1°C 30°C

Lisa Kitinoja (2013). Use of cold chains for reducing food losses in developing countries. The Postharvest Education Foundation (PEF). No. 13-03.




SMIE for Cold Chain Logistics and Warehouse Management

Temperature validation and
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Refrigerated Truck
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Temperature Validation

Temperature Mapping of 10 Wheel

Purpose: To confirm box cargo effciency and cooling capacity Reference: WI-QC-08

[ Information ]

General data
Customer name: 10 Wheel
Testing data : |February 6,2021
Testing place : Inter Express Logistics .

— WI-QC-08 : Temperature Mapping
Brand of A/C : [Mitsubishi
Model of A/C : TUSSSAXE
service years of A/C:  |2021
Vihicle Name : 659810 ( CC-018 ) - nunounm 31U
Cargo Box - mmnsmumsdquSJ Type S0

Size of inside box: 2.30x 7.30 x 2.30 m.
TR DT T T - mmnscuumsdsmdauumsaJm ADWIEU

Condition test
Temp. control : lo-8 °c
Set point : 3 oC
Period time : 1hr.
Tooling test : |Data Logger 9 point
Engine Supply: 1,500
Ambient temp. (°C)  |~40




Temperature Monitoring Devices



Storage & Distribution Control

Direct Dispatch
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Storage & Distribution Control and Process Management

* Incoming + Cold room . FIFO + Cold box/ + Route planning
inspection « Room . FEFO pack+ * Abnormal alert
+ temperature temperature . Personnel * Loading + Multi-
check storage area protection principle temperature and
+ [tem/Quantity . Real-time .+ Cold storage + Cabin joint delivery
+ Lot No/Validity monitoring equipment precooling + Temperature
. Abnormal alert + Cold chain monitoring
+ Temperature record + Temperature
validation validation

Distribution traceability, temperature tracking and tracing



Supply Chain Traceability Distribution

v'Shipping details
v'Storage conditions

Producer v’ Followed trajectories &
v Farm their duration Consiuner
v'Farming practices v Distributors-retailers & v All the information related to
v'Cultivation process distributor-distributor the food item across the
v"Weather conditions transactions supply chain

Bottom-up tracing - “backward traceability”

Top-down - “forward traceability ”
| | |

Input supplier Processing Retailer
v'Crops v'Factory & its equipment v'Food quality & quantity
v'Fertilizers v'Processing methods v Expiration date
v Pesticides v'Batch numbers v'Storage conditions and time
v"Machinery involved v Factory-producer & factory-  spent on shelf
v'Supplier-farmer distributors transactions

transactions

Tagarakis, A. C., Benos, L., Kateris, D., Tsotsolas, N., & Bochtis, D. (2021). Bridging the Gaps in Traceability Systems for Fresh Produce Supply Chains: Overview and Development of an Integrated
IoT-Based System. Applied Sciences, 11(16), 7596. https://doi.org/10.3390/app11167596



Cold Storage Facilities and Packaging Materials




Packing and Temperature Controlled Storage
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Ice Pack

Cool Box



Distribution
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The cold storage industry continues to evolve with:

« Automated Storage and Retrieval Systems (ASRS):
Reducing the need for human entry into extreme temperature zones
* Alternative Refrigerants:

Moving toward more environmentally friendly solutions



 Machine Learning Optimization:
Systems that continuously adjust for maximum efficiency
 Renewable Energy Integration:

Solar and other sustainable power sources reducing carbon footprint
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