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Introduction

This presentation will provide an overview of the food cold chain, and an introduction 

to some of the guiding principles and requirements necessary for its improvement. 

The content and conclusions are presented from the results of the work I am currently 

doing as a cold chain practitioner with my company SuperCool and from the policies 

and objectives currently under focus by the Australian Food Cold Chain Council 

(AFCCC) of which I am the current Chairman.

We are also in collaboration with all our affiliated partners in the task of optimising

the cold chain.



• Total value (farm gate prices) of food waste at least AUD $3.8 billion 
annually which comprised of:

– 25% (1,930,000 tonnes) of annual fruit and vegetable production 
worth $3.0 billion

– 3.5% of annual production of meat (155,000 tonnes) and seafood 
(8,500 tonnes) worth $670 million and $90 million respectively; and,

– 1% (90,000 tonnes) of dairy products valued at $70 million.

• Estimates of losses in the food cold chain do not include impacts of 
poor temperature control which reduces product shelf life.

Headline figures: Food Waste from Australia’s 
cold chain
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Why do we have food loss and waste in the 
cold chain?

 Phone  Web 

 +61 3 9592 9111  www.expertgroup.com.au 

 

Prepared for: 

Department of Agriculture, Water and the Environment  

and Refrigerants Australia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

	

 

 
 

	

	
 
  

 

A	study	of	waste	in	the	cold	food	chain	and	
opportunities	for	improvement			

In 2020, the Environment Department and Refrigerants Australia funded analysis into this 

question.  It found three areas:

1. Better food handling, such as reducing the time food spends outside refrigerated 

environments during transfer and more accurate measurement of food 

temperatures

2. Increased use of tracking/tracing technologies; and 

3. Improved ‘chain of custody’ documentation ensuring shared responsibilities for 

maintaining food quality



Introduction

Compliance to worlds best practices is now on the 

Australian agenda due to the global food loss and 

wastage (FLW) crisis and its triple bottom line.

Commercial, consumer, logistics and contractual 

arrangements should no longer ignore food safety 

and the opportunity for FLW reduction.

New technology and systems are always at the 

forefront of the refrigeration industry and the cold 

chain, however proper implementation of existing first 

level technology is required to achieve compliant and 
optimised cold chains in Australia



The heavy stuff first

The cold chain is a temperature-controlled supply chain of separate refrigerated events sufficient to 

achieve continuous temperature control of perishable goods. An unbroken, or compliant cold chain is 

an uninterrupted series of these events used to store and transport perishable products from one 

destination to another.

It is also a Quality Management System (QMS) where verification and validation at each step in that 

process or system is required. There are several QMS platforms to use such as;

CAPA - Corrective action and preventive action (ISPE APQ Guide

FMEA - Failure mode effects analysis

BRC-British Retail Consortium

SQF- Safe quality food

And others

But HACCP (Hazard Analysis Critical Control Points) is considered the most appropriate QMS for food

cold chain applications 



The heavy stuff first

The modern cold chain when based on the principles of HACCP identifies food processing and delivery 

procedures at their individual steps to ensure food quality and integrity, including temperature, is 

maintained from the beginning to the end.



The heavy stuff first

The steps in a HACCP process are separated into control points and critical control points

A cold chain control point (CP) is where the food temperature and the environment is controlled, such 

as inside a warehouse or in a monitored refrigerated transport.

A cold chain critical control point (CCP) is where there is no temperature control, which typically are 

those areas of the chain where the goods are handled from one control point to the next or 

transported in an asset with inadequate controls.



The heavy stuff first

A HACCP process is a quality management system.

The critical component of a quality management system is to ensure verification and validation takes 

place at all steps in the system.

Verification is test or measurement of a system to prove that it meets all its specified requirements at a 

particular stage or step.

Validation is an activity that ensures a product meets the needs of the end-user upon completion of 

the process.

In cold chain language, this means temperature verification must occur at all CP and CCP steps during 

the cold chain process.

Validation takes place at the end point when the end-user is satisfied the product is a quality condition 

and can be eaten. This is made possible by standard end-point temperature checks and a review of 

temperature records from the relative the cold chain process to ensure temperature abuse did not 

occur.



Compliant temperatures require collaboration between key stakeholders

REFRIGERATION SYSTEM
CONTAINER & 

VEHICLE BODY BUILDER
PROCESS

The process - simplified



When food is stored and transported 

at its correct temperature, 

losses are reduced and shelf life is honored

The process - simplified



Cold chain type – end to end

Multiple ownership of temperature makes verification harder, temperature abuse more 

common, and avoidance of responsibility easier



Cold chain type – closed loop

Single ownership of temperature, clear responsibility 



Cold chain transport 

and storage is a chain 

of events separated 

into Control Points (CP) 

and Critical Control Points (CCP)

The process - simplified



A compliant cold chain verifies its product 

temperature between all stakeholders



The big message

If you are a cold chain practitioner and want to be part of an optimised

cold chain

Become an optimiser

To become an optimiser, you need to be a verifier

You are verifier if the cold chain process allows you measure temperature 

at all points and hand them over during receiving and delivery
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Stacks of hardware alternatives available 



Product temperature monitoring must be continuous…..

end point only not good enough. 

Automatic systems are best



Journey temperature mapping is second best to probing. 

Must be continuous and automatic.



Smart product probe technology is here



Location of temperature acquisition must be meaningful 

Location on palletLocation in load



Data from web portals and telematics must acted upon



Cold Chain View – data report 



Equipment is important

HACCP compliant 

process in place

Record of journey 

and events

Alerts issued when 

exception occurs

Monitored 

temperatures

Monitored door openings

Locked and secure

Correct temperature

Refrigerated to ISO 

standards



Equipment is important



When things go wrong

Responsibility is unclear

Boxes touch 

the wall

Entire pallet 

touches the wall

Different problems, 

same result



Boxes touch 

the wall

Entire pallet 

touches the wall

Pallets are 
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Responsibility is unclear



Air flow is important

• Good flow produces heat 

convection

• It is crucial for maintaining 

product temperature in 

transport

• Moving air is forced 

convection

• Still air is free convection 



• Sufficient forced air convection 

occurs in IMC and trailer 

applications velocities > 0.5 m/s

• Inadequate forced air and free 

air convection can occur at the 

rear of an IMC/Trailer, or at 

velocities of 0.0 to 0.1 m/s

Air flow is important



• Packaging, packing, stacking and wrapping play 

a role in air flow and product temperature 

compliance

• They are four different things

• Either can block airflow sufficiently to negate 

convection and introduce conduction

• Can eliminate the efficiency of good refrigeration

Air flow is important



5 e-Module
Short Course

➢ The Cold Chain
➢ Heat and Temperature
➢ Introduction to Thermometers
➢ Temperature Measurement
➢ Thermometer Technology

Cold Chain 

Professional 

Development Series



https://afccc.org.au/training.html

http://aipack.com.au/education/cold-chain-training-
modules/

https://afccc.org.au/training.html
https://afccc.org.au/training.html


Further resources



Thanks for listening 


