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Sub-chilled salmon?

• Eliminates the need for ice in the boxes
• Makes room for more salmon in each box
• Reduce transportation
• Save on packaging
• Improves traffic safety and the industry's

reputation. 
• Fewer trailer loads of salmon on the roads. 
• Also fewer trailers with boxes for the

slaughterhouse
• Provides longer shelf-life and better quality

• We have focused on supercooling in RSW
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Economic and environmental effects

Some limiting factors

1. More rigid fish – might be 
harder to fit into boxes?

2. Larger risk of spoilage if cooling
chain is broken

3. Consumer acceptance?



FHF-project: effects of sub-chilling or 
freezing of salmon

3



Air freight to Asia

• Norway exports more than
1,4 million tonnes of
salmon

• Air-freight: around 200.000 
tonnes a year from Norway

• Air-freight emits about
800.000 tonnes in CO2-
equivalents
• About the same as all 

norwegian inland air 
traffic

4

…and truck to Europe



The climate effects of filleting

5

1. Transporting fillet instead of head-
on gutted
• not so visible in this figure, as 

transportation to Europe is only
5 % of total emissions

2. Important (but hard to estimate) 
effect from improved rest-raw
material use
• Depends on how much rest 

raw material is used in markets
today
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- Calculating carbon footprint through LCA

- From the first report (2020)



Asia: huge effects from freezing and filleting
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-

1. Frozen instead of
fresh

2. Transporting fillet 
instead of head-on
gutted

3. And some effect
from rest-raw
material use

3

2
1



Total emissions Slaughter and packaging
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Sub-chilling case 1: Europe (Paris by truck)
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Total emissions
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Sub-chilling case 2: Asia (Shanghai by plane)
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Economics of
superchilling

• Investment costs have 
negligible effects

• The same with salt 
• Saved electricity is also 

moderate (but uncertain)
• Saced ice cost is moderate
• Weight gain increase value
• Huge effects in

• Packaging
• Transportation (and in 

particular air-freight
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Frozen - Thawed Fresh
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Associations for fresh and frozen salmon in Japan 
– not very different



Data and methods
• Data collected through a survey in Japan and the United 

States, 

• Sensory blind testing of fresh and thawed salmon in 
Norway 

• Segmentation analysis: who may buy thawed salmon?

• Further investigations to 
• confirm willingness to pay and the
• results from blind tests of fresh and thawed salmon are

recommended.

Results

Consumers from the USA and Japan had different 
associations and attitudes towards fresh and thawed
salmon. 

- Attempts to influence attitudes towards thawed
salmon with information about carbon footprints had
no great effect. 

Thawed products must be at least as good quality as fresh
Blind test showed that consumers did not perceive
sensory differences between fresh and thawed salmon
(cooked or raw).
Willingness to pay for thawed salmon was 30% lower in 
both markets. 
there is a group of environmentally conscious consumers
in both markets who wanted salmon with a low carbon
footprint. 
Could be interesting as a target group for thawed salmon. 
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Consumers attitudes towards thawed salmon
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STRENGTHS
• Reduced footprint
• Improved economics
• Less traffic
• Improved quality

OPPORTUNITIES
• More environmentally 

friendly production
• Improved market position

WEAKNESSES
• Limited implementation
• Investments required

THREATS
• Hard to fit larger 

salmon into boxes
• Consumer acceptance
• Spoilage if cooling 

chain is broken

POSITIVE INFLUENCES

NEGATIVE INFLUENCES



Take-home messages
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• Less energy use for chilling and transportation: 
• may reduce greenhouse gas emissions related to slaughtering/packaging and transport 

by 15-20% 
• Lower cost for transport and packaging
• - 0,60 NOK per kilo (trailer to Europe) 
• Sub-chilling for the entire industry: around 860 million saved on trailer transport. 
• For air transport: around 2.50 per kilo, around half a billion for the entire industry. 
• Improves traffic safety and the industry's reputation
• 15,000 fewer trailer loads of salmon on the roads. Also fewer trailers with boxes for the

slaughterhouse
• Processing in Norway may lead to in even less transport and better utilization of the rest 

raw material
• Large reduction in climate emissions
• Even greater reductions than with sub-chilling can be achieved by freezing
• Sub-chilling yields a better product: improved quality and shelf life
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