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Topics to be discussed

Short status on global 
aquaculture

Feed and raw material 
composition

Stakeholder influence

Reducing dependency 
on imported feed raw 
materials

Examples of novel raw 
materials

Use genetic 
engineering?

Certification Take home messages
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“Blue foods can play important roles in our 
diets, societies, and economies, but what 
exactly this looks like will differ greatly from 
one country and local setting to another”
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Beatrice Crona, lead author, professor at the Stockholm 
Resilience Centre at Stockholm University, and co-chair of 
the Blue Food Assessment
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“The assessment has also shown that blue 
food consumption is set to increase by 80 per 
cent in edible weight by 2050, with blue foods 
already supporting the livelihoods of up to 
800 million people worldwide. Yet the 
opportunities to take advantage of the 
positive contribution of blue foods to healthy 
and sustainable diets have not yet been fully 
realized”

Fish
farm

in
g M

atte
rs -p

e
tte

r.arn
esen

@
fishfarm

in
gm

atters.no

Blue Food Assessment paper “Four ways blue 
foods can help achieve food system ambitions 
across nations” (Nature 22 February 2023)
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More aquaculture > more formulated feed
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Fish feed has 
become less 
marine
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Over the last 30 years fish feed has gradually
become less marine. Fish meal and fish oil have 
been substituted with vegetable or other types of
raw materials. Mainly for cost reasons, but partly
also due to pressure from NGOs and consumers
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Historic changes in salmon feed 
formulation (Norway) 

Aas et al., Aquaculture 
Reports, vol. 26 October 2022
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(insect meal, single cell protein, fermented
products, macro algae)
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5/25/2023/BioMar (May 4 2023)

(1.1 USD)

(2.0 USD)



Many 
stakeholders  
influence 
feed 
composition
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Consumer assurance
• Food safety
• Sustainability

(ecological and social)
• Climate impact



Carbon 
footprint is  
increasingly 
influencing 
food choices
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National initiative on reducing the dependency on 
imported  raw materials (Norway)
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From the report «Råvareløftet» by Bellona 
& collaborators (November 2022)



Avoiding competition with raw materials that can be used 
directly for human consumption

Norwegian farmed salmon is currently fed 
soybeans imported from Brazil. Foods of 
Norway wants to replace the high-mileage 
soybeans with Norwegian spruce. “We have 
been working with Borregaard of Norway 
since 2015 to produce yeast based on 
Norwegian spruce,” - Professor Margareth 
Øverland (Foods of Norway/NMBU)
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“It is certain that in the near future, large-
scale insect farming and processing to 
produce insect meals as an ingredient of fish 
feeds will have positive impact on the 
sustainability and profitability of aquaculture”

Alfiko et al.,(Aquaculture & Fisheries 7, 2022)
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➢The main challenges with novel ingredients produced from 
waste are the cost of the products and upscaling to production 
of significant amounts. 



Novel ingredients are unconventional feedstuffs of plant or 
animal origin that can contribute with protein (amino acids) and 
essential omega-3 long chain fatty acids for use in aquaculture feeds. 
The latest technologies include microbial and insect-based protein 
and oil sources, and some products are already commercially 
available (e.g. insect meal and algae oil)

5/25/2023 Fishfarming Matters - petter.arnesen@fishfarmingmatters.no



Fish
farm

in
g M

atte
rs - p

e
tte

r.arn
esen

@
fishfarm

in
gm

atters.no

Although feed ingredients produced from waste materials can increase 
sustainability and contribute to a circular economy there are several hurdles 
to overcome. E.g.

• Inferior nutritional composition compared with “traditional” marine raw 
materials

• Food safety

• Cost 

• Upscaling to production of significant amounts
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"It would be a tragedy to pass up the 
opportunity." 

"If the world is to continue the remarkable 
progress of the past few decades, it is vital 
that scientists, subject to safety and ethics 
guidelines, be encouraged to continue 
taking advantage of such promising tools as 
CRISPR,"
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Why certification? Exemplified by Aquaculture 
Stewardship Council (ASC)
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Aquaculture Stewardship Council www.asc-aqua.org (2022)

http://www.asc-aqua.org/


Take home messages
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1

In addition to satisfying
nutritional requirements
fish nutrition is about
selecting feed raw
materials that are
sustainable, safe, 
affordable, traceable
and have the lowest
possible carbon
footprint

2

Novel raw materials 
must be developed. The 
more local the better! 
Increased focus on
national food security
should ecourage
legislators and 
competent authorities
to speed up approval
processes

3

End-user perceptions 
must be influenced so 
that the ability of the 
supply chain to adopt to 
emerging ingredients 
like insects, microbes 
and even genetically 
engineered ingredients 
is not upset

4

We need to make the 
case that shows clear 
and tangible benefits to 
consumers. This is the 
key to expanding the 
basket of ingredients to 
supply the growing 
aquaculture feed market

5

A good story can easily 
be lost in misdirected 
communication 



Thank You!

Fish
farm

in
g M

atte
rs - p

e
tte

r.arn
esen

@
fishfarm

in
gm

atters.no

5/25/2023



Blue Economy Aquaculture Forum


	Slide 1
	Slide 2: Fish nutrition/sustainability 
	Slide 3: Topics to be discussed
	Slide 4: “Blue foods can play important roles in our diets, societies, and economies, but what exactly this looks like will differ greatly from one country and local setting to another” 
	Slide 5: “The assessment has also shown that blue food consumption is set to increase by 80 per cent in edible weight by 2050, with blue foods already supporting the livelihoods of up to 800 million people worldwide. Yet the opportunities to take advantag
	Slide 6
	Slide 7
	Slide 8
	Slide 9: More aquaculture > more formulated feed
	Slide 10
	Slide 11
	Slide 12: Fish feed has become less marine
	Slide 13: Historic changes in salmon feed formulation (Norway) 
	Slide 14
	Slide 15: Many stakeholders  influence feed composition
	Slide 16
	Slide 17: Carbon footprint is  increasingly influencing food choices
	Slide 18: National initiative on reducing the dependency on imported  raw materials (Norway) 
	Slide 19: Avoiding competition with raw materials that can be used directly for human consumption
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Why certification? Exemplified by Aquaculture Stewardship Council (ASC)
	Slide 27: Take home messages
	Slide 28: Thank You!
	Slide 29

