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Carbon footprint
Estimated sources and potential carbon emissions from frozen foods 
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Sustainability

Frozen Food Footprint

Food waste
(facilities and consumer level)

Packaging footprintDecarbonization
(freezing and frozen distribution)

is a key opportunity to protect and enhance the perception of frozen foods 

Reduce greenhouse gas 
(GHG) emissions in 
frozen food production

Promote the role of frozen food in 
preventing and reducing food waste

Reduce the environmental 
impact of frozen food packaging



Frozen Foods in a Resilient and Sustainable Food System

Reductions in energy use, GHG emissions, and energy costs 

• Lower energy consumption from global frozen food chain (~25 TWh/year)

• Savings on energy costs (~10%) 

• Reduce environmental impact – lower GHG emissions (~17 Mt CO2 equivalents/year) 

• Emissions benefit of saving 30% of current food losses (due to lack of worldwide cold 
chain) would be nearly 90 Mt CO2 equivalents/year assuming saved food is frozen, and the 
cold chain operates at 5°F (-15°C)

Raising the set point temperature of the frozen food cold chain: 
Moving from 0°F to 5°F (-18°C to -15°C)



Ensuring high quality frozen foods and 
sustainability of the frozen food supply chain  



Food safety and quality of frozen foods 
Influencing factors and qualitative changes in the lifecycle of a frozen food

Pre-processing

Initial Raw  
Material and 

Ingredient 
Quality 

Freezing 
Method; 

Equipment; 
Freezing  Rate 

(duration and ice 
crystal 

formation)

Storage and 
Distribution 
Temperature 

(maintain 
optimal temps 
with minimum 
fluctuations )

Packaging Thawing and/or 
Preparation

We need data to assess the impact of increasing the temperature set-point and 
changes in the continuum

• Frozen foods stored at 5°F (-15°C) will not support the growth of pathogens



Mapping the Cold Chain – Frozen Storage
Temperature monitoring and management across the global value chain 
is imperative (each stage increases probability of thermal abuse) 

Frozen 
Food 

Processor
Cold 

Storage 

Cold 
Storage

Warehouse

Ocean 
Transport 

in 
Reefers

Port(s) 
and 

loading 
docks

Cold 
Storage
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OR 

Distribution
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Product implications:
• Diverse frozen product categories
• Food safety and quality
• Shelf life

Regulatory implications:
• Statutory temperature requirements
• -18°C logistics across chain 
• Legal concerns (indemnification) of 

product abuse

Consumer implications:
• Product acceptance over shelf life
• Reformulation 
• Last mile and homes
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Transition for 0°F to 5°F

Food science

Environment Engineering 

$

All frozen 
foods

Association partners 
• Meat Institute
• National Fisheries Institute
• Seafood Products Association
• National Poultry Products Council
• American Bakers Association
• National Restaurant/Food service
• International Frozen Food Associations
• The Food Institute (FMI)
• Consumer Brands Association
Coalesce frozen food partners
• AFFI non-members
• Retailers
• Global brands
Technical partners
• University research
• Consultants and third-party services
• International Institute of Refrigeration 
Funding partners 
• USDA-NIFA and FDA
Policy/Government relations/partners 
• USDA, FDA, and EPA, DOE, Codex(global??)

Temperature 
mapping and 

monitoring

Cold chain partners 
• Global Cold Chain Alliance
• International Refrigeration Council
Coalesce cold chain transport and storage
• Cold storage warehousing
• Reefers and road transport
• Rail cars and rail transport
• Air transport
• Ocean liners and port
• Processor warehousing 
Technology partners
• Temperature monitoring
Funding partners 
• Department of Energy/EPA/USDA

Energy and 
GHG emission 

reductions 

Data credibility – calculating progress
• Energy experts
• Energy $$ savings
Communications partners
• Leverage to enhance perception
• AFFI and other partners

Partnerships for action 



Frozen Food Supply Chain  

Research Stakeholder 
engagement

Integration 
across 

systems

Cold chain coordination
• Frozen processors 
• Cold storage warehousing
• Rail transport
• Ocean transport
• Road transport
• Air transport
• Ports
• Retail
• International 

Pilot-scale logistics in 
the supply chain 

Laboratory and modeling 
• Food safety
• Food science (shelf life)
• Engineering (energy)
• Environment (GHG emissions)
• Costs ($$)

Real-world mapping
• Temperature monitoring
• Temperature fluctuations
• Monitoring tools
• Data integrity
• Product integrity
• Challenges/opportunities

Frameworks and white papers
• Regulatory mapping
• Legal concerns
• Contractual issues
• Global applications

Implementation 
and support

Cold chain @ -15°C
• Processors 

evaluate specific 
products

• Cold chain 
monitors

• Consumer 
acceptability

Communicate the benefits of industry’s transition to a warmer storage temperature:  
Energy-use reduction, GHG emissions reduction and financial savings

Anticipated pathway and workplan



Questions
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