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Objective
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Quantitative Risk Assessment
Chemical & biological hazards

Dynamics of Microbial Change
Development of quantitative 
tools

Food Chain Environmental 
Sustainability
Life Cycle Assessment

Integrated Decision 
Support System (DSS)



Food Spoilage



Food Spoilage

• ToR 1: The factors that, from a microbiological point of view, make certain 
foods highly perishable and therefore likely after a short period to constitute 
an immediate danger to human health, and on how those factors should be 
considered by food business operators when deciding whether a ‘use by’ 
date is required and setting the shelf-life and the required storage conditions

• ToR 2: The factors that, from a microbiological point of view and limited to 
foods intended to be stored at controlled temperatures, make certain foods 
become unfit for human consumption, but still without constituting an 
immediate danger to human health, and on how those factors should be 
considered by food business operators when deciding whether a ‘best 
before’ date is appropriate and setting the shelf-life and the required storage 
conditions



Food Spoilage

• Use-by date: for foods that at the end of shelf-life constitute ‘an 
immediate danger to human health’ or become ‘injurious to health’ 
due to growth of pathogenic microorganisms

• Best before date: for foods that at the end of shelf-life might become 
‘unfit for human consumption’ due to growth of spoilage non-
pathogenic microorganisms



Heat-processed non-refrigerated foods
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Thermophilic spore-forming bacteria(Bacillus spp., 
Geobacillus spp., Alicyclobacillus spp., Anoxybacillus 
spp, Paenibacillus spp.) 

The microbiological stability of non-refrigerated food
products is based on the fact that current conditions
of distribution and storage do not allow extensive
growth of thermophilic bacilli due to their high
minimum temperature for growth



Heat-processed non-refrigerated foods

Ambient temperature in 
Athens Greece during the 

period 2011-2020



Climate change-Objective
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Projected temperature increase
predictions between 1.4 και 4.4 

°C     (average 2.7 °C) by the end of
the 21st century

      

    Intergovernmental Panel on Climate Change, 2021

Temperature increase should not exceed 2°C by 2100

Paris Agreement, 2016



Modelling spoilage bacteria behaviour as an 
effect of climate change
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Development & 
validation



Climate change & Food spoilage
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Predicted growth of 
Geobacillus 

stearothermophilus in 
canned milk

Temperature
Athens 2015

Climate change 
scenario:

Increase of 3 οC



Climate change & Risk of spoilage
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Climate change & Risk of spoilage
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2011-2020 +1.5 oC +3.0 oC +4.5 oC
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failing to achieve the 2 °C target 
for climate change can lead to a 

very high risk of spoilage and 
cause a collapse of the shelf-

stable food chain

Food waste management 
scientific community is expected 
to be really busy the next years…

Climate change & Risk of spoilage



Mitigation Strategies: Impact of 
insulated storage
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Non- insulated storage

Insulated storage
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