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How do we achieve global equitable food security in 

a warming world, while at the same time economically 

empowering 500 million small-holder farmers, many reliant 

on less than two hectares of land, and ensuring minimum 

environmental impact along with no fossil fuel usage?
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At the core of this challenge is the sub-zero temperature 

at which stationary and mobile refrigeration systems are 

required to be set (the ‘set-point’) for handling frozen 

products. Currently the industry standard set-point is -18°C 

or lower: a temperature established in the mid-20th century 

which provides a good margin of safety. However, for many 

foods we only need to store them at just below -12°C and 

every degree lower requires 2-3% more energy. There is 

therefore an important question to be investigated: is -18°C 

relevant in the context of today’s food products, and does 

reducing refrigeration temperatures to below those that 

are required to maintain product safety and quality lead to 

unnecessary energy consumption with associated avoidable 

GHG emissions?
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OUR FOOD SYSTEM 
IS BROKEN AND 
NEEDS TO CHANGE 
RADICALLY
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FOOD SAVED IS 
AS IMPORTANT AS 
FOOD PRODUCED
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FOOD LOSS –THE 
ECONOMIC COST
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RADICAL CHANGE 
TO A MORE FOOD 
SECURE WORLD IS 
A COLD CHALLENGE, 
ESPECIALLY IN A 
FAST-WARMING 
WORLD
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BUT MAKING 
HOT AIR COLD IS 
ENVIRONMENTALLY 
EXPENSIVE
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Food saved is as important as 
food produced. 12% of global 
food production is lost annually 
due to the lack of cold-chains. 
If saved, this is enough to feed 
one billion people a year.
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COLD-CHAINS 
ARE CRITICAL 
INFRASTRUCTURE
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SUB-ZERO IS 
GROWING
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THREE DEGREES 
OF CHANGE– 
A FURTHER 
OPPORTUNITY
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WHAT WOULD 
THREE DEGREES 
OF CHANGE MEAN 
FOR ENERGY, 
EMISSIONS, FOOD 
SAFETY AND 
QUALITY?
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The energy savings achieved by 
moving from -18°C to -15°C  
is equivalent to twice the 
electricity consumption 
of Kenya.
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From the moment frozen food 
temperature is kept below -10°C, 
food safety is not an issue.

 
Increasing frozen foods 
temperature by 3 degrees 
would save 17.7Mt CO

2
e /yr 

carbon emissions from a reduced 
generation capacity, which is 
equivalent to carbon emitted by 
nearly 4 million cars/yr.
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FOOD QUALITY 
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Studies carried out by 
industries report 10% 
electrical energy savings when 
increasing frozen food storage 
temperature by 3 degrees.

 
Even if stored at -18°C, if 
food is not properly handled 
before freezing, -18°C does not 
guarantee a quality product.

 
Within the energy transition 
context: The 3 degrees of 
change will avoid building more 
than 11.4 Gw of new wind 
generation capacity which 
would cost $14.8 billion.
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FOOD SAFETY 
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To ensure frozen food quality, 
product selection, processing 
and packaging are more 
important than temperature.

������	�	� 	�������������������
�
���� �	����� �

���������	�����������������
���	­	������

��
�
���� �	����	���	���
��	�� 	�����	����		�����

SOME 
IMPLEMENTATION 
ISSUES AND 
POTENTIAL BARRIERS 
TO THREE DEGREES 
OF CHANGE
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Frozen foods are well perceived 
in high-income economies, 
however, in low-income 
economies there is a cultural 
preference for 'fresh' food 
somewhat due to a lack of trust 
in refrigeration.
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The impact of moving 3 degrees 
on food quality is not yet well 
identified, a scientific evidence 
about the impact of increasing the 
set-point is determining factor.
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Smart temperature and 
humidity control systems, 
detect instantaneous 
fluctuations for immediate 
actions.

 
The 3 degrees of change would 
involve actions from different 
stakeholders at a national level: 
industry, science, government, but 
also at an international level, as 
-18°C is set as a global standard.

�§����	������������� �	� 	����	 ������
�¥���
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FURTHER ACADEMIC AND INDUSTRY RESEARCH

Food Safety and Quality 
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From the above, work towards raising 

awareness and building stakeholder consensus 

on the importance of tackling food loss and 

waste and the role frozen products can play in 

minimising this risk and ensuring food security.
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POLICY ACTIONS 
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Collaborative efforts are 
needed to explore the 
opportunities of 3 degrees of 
change, this implies politics, 
industries, scientists and 
consumers to work together.
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