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«And we must remember that without Montreal there will be no Paris, 
because we need to protect biodiversity to achieve our climate targets.»

Virginijus Sinkevičius - EU Commissioner for the Environment, Oceans 
and Fisheries

Men det blir verken biologisk 
mangfold, naturbaserte klimaløsninger, 
energisikkerhet eller geopolitisk 
stabilitet uten global matsikkerhet!

«Akvatisk mat står sentralt for framtidig matsikkerheit»

Lavutslipp, klima, energi, natur, vann, mat...



Food preference Leaving no one behind

Nutritious aquatic foodSafe aquatic foodSufficient Aquatic Food

Handlingsnettverk for bærekraftig mat fra hav og
ferskvann for matsikkerhet og ernæring

Dietary needs

https://nettsteder.regjeringen.no/foodfromtheocean/



Sherpa Meeting, Lisbon, May 2019
The Ocean as a Solution for Climate Change: 5 Opportunities for Action, September 2019

Hav-baserte klimaløsninger
Redusert CO2-utslipp i 2050



oceanpanel.org

Potential contribution of five areas of ocean-based action to mitigating 
climate change in 2050 (maximum GtCO2e)

Fra rapport til havpanelet 2019, revisjon underveis 2023:  nye tall, flere sektorer



Sherpa Meeting, Lisbon, May 2019

Ocean-based climate mitigation options have more co-benefits than trade-offs, 
and will support the achievement of the SDGs



Sherpa Meeting, Lisbon, May 2019
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Executive Summary
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The ocean can provide a virtually limitless 
supply of clean, renewable energy. 
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Investments in the ocean are highly cost-
effective.
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Total $15.5 trillion

Offshore wind 
energy production
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Ocean-based
food production
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Note: Net benefits represent the net present value of the returns to investments between 2020 and 2050.

Figure ES.2. Sustainable Ocean–based Interventions Have Very High Benefit–cost Ratios and Could Yield 
Trillions of Dollars of Benefits

Note: Average benefit-cost (B-C) ratios have been rounded to the nearest integer and the net benefits value to the first decimal place. 
The B-C ratio for mangroves is the combined ratio for both conservation- and restoration-based interventions. The average net benefits 
represent the average net present value for investments and are calculated over a 30-year horizon (2020–50).

Source: Konar, M., and H. Ding. 2020. “A Sustainable Ocean Economy for 2050: Approximating Its Benefits and Costs.” Washington, DC: 
World Resources Institute. https://www.oceanpanel.org/Economicanalysis.

Ikke noen fasit, men heller ikke tatt ut av luften. Slike investeringer lønner seg.
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Chapter 2: The Possibility of Tomorrow
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Figure 2.6. Ocean Food and Energy Production Potential Increase under a Sustainable Ocean Economy Sce-
nario

a Costello, C., L. Cao, S. Gelcich et al. 2019. “The Future of Food from the Sea.” Washington, DC: World Resources Institute. https://www.
oceanpanel.org/blue-papers/future-food-sea. 
b IRENA. 2019. “Future of Wind: Deployment, Investment, Technology, Grid Integration and Socio-economic—Executive Summary.” Abu 
Dhabi: International Renewable Energy Agency. https://irena.org/-/media/Files/IRENA/Agency/Publication/2019/Oct/IRENA_Future_of_
wind_2019_summ_EN.PDF. 
c IEA and ETP. 2017.  “International Energy Agency, Energy Technology Perspectives 2017.” www.iea.org/etp2017. 
d OECD. 2016. The Ocean Economy in 2030. Report. Paris: OECD Publishing. https://www.oecd.org/environment/the-oceaneconomy-in-
2030-9789264251724-en.htm.  
e IRENA. 2019. “Future of Wind.”
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Ikke bare mat-mengde/proteiner og bærekraftsdimensjoner, også andre næringsstoffer!



Sjømatens rolle i mattrygghets- og ernæringsperspektiv

Flere land opplever store andeler stunting hos barn;  disse er kognitivt svekket, noe som kunne vært unngått ved 
riktig ernæring (f eks jod, vitamin A, B12 og flere mikronæringsstoffer som fisk er rik på, men vi vet ikke hvilke arter 
og hvor mye det finnes av næringsstoffene der).  

INFOODS dekker stort sett energi- protein, og noe på vitamin A, men kunnskapen er mangelfull;  dette vil ha 
betydning for hvordan landene prioriterer å bruke sin fisk (for helse eller eksport?).

Mangel på data om innhold av næringsstoffer og fremmedstoffer internasjonalt.



Annerledeslandet Norge
• Både fiskeri  og akvakultur er lønnsomt i Norge, viktig for eksport og handelsbalanse
• Vi produserer 737 kg sjømat vs 66 kg kjøtt per person i 2020
• Verdens nest største eksportør av akvatisk mat bare slått av Kina
• Vi produserer ca 2% av global akvakultur og 2% av villfanget fisk med < 0,1% av befolkning
• Norge: Akvakultur av marin fisk, Verden: Vekst i Asia og i ferskvann, akvakultur av planter 



Global akvakulturproduksjon
• Atlantisk laks eneste fisk blant 

topp 10
• Norge 7. største land

70-90% av klimafotavtrykk 
for norsk lakseoppdrett er 
knyttet til fôr, ref nasjonale 
mål om bærekraftig fôr.



Future ingredients for Norwegian salmon feedIndustry Insight | 2022 | Future Feed Ingredients | Future ingredients for Norwegian salmon feed

Increase in novel feed raw materials necessary 
for growth
Today’s feed mainly consists of land-based sources, with soy being the dominant ingredient 
source. Only 0.4% are novel ingredients. 15

Marine ingredients at record low levels in 2020

• The dominant protein and oil source for fish feed in 
1990 (~90%)

• Reached a record low share in 2020, with 
approximately 22% of total feed ingredients

Plant-based ingredients the dominant source in fish feed

• Plant-based protein and oil accounted for more than 
60% of total feed ingredients in 2020

• Soy the dominant protein source with nearly 21% of 
ingredients share total

• Canola oil the dominant oil source with 18% of 
ingredients share total

Novel ingredients a small fraction of total feed volumes

• Novel ingredients (insect meal, single cell proteins, 
microalgae, etc.) accounted for 0.4% (8 130 tonnes) of 
total ingredients in 2020

• Carbohydrates stable in recent years, 12.5% in 2020
• Micro ingredients (vitamins, minerals, amino acids, etc.) 

stable around 4%
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Forenklet oversikt over fotavtrykk
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Chapter 3: A Roadmap to a Sustainable Ocean Economy
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Figure 3.8. Land Use and Carbon Implications: Comparison between Ocean-Based and Land-Based Sourc-
es of Proteins   

Note: This figure shows food potential, as it does not take into account historical non-food use.

Sources: Nijdam, D., G.A. Rood and H. Westhoek. 2012. “The Price of Protein: Review of Land Use and Carbon Footprints from Life Cycle 
Assessments of Animal Food Products and Their Substitutes.” Food Policy 37 (6): 760–70. 10.1016; Filgueira, R., T. Strohmeier and Ø. Strand. 
2019. “Regulating Services of Bivalve Molluscs in the Context of the Carbon Cycle and Implications for Ecosystem Valuation.” In Goods and 
Services of Marine Bivalves, edited by A.C. Smaal, J.G. Ferreira, J. Grant, J.K. Petersen and Ø. Strand, 231–51. Cham, Switzerland: Springer 
International.

Carbon footprint
(kg CO2-eq per kg of edible meat)

Land use

Farmed bivalves

High volume fisheries

Finfish aquaculture

Poultry

Pork

Beef

   <1

   1-3

   3-15

   2-6

   4-11

   9-129    7-420

   8-15

   5-8

   2-6

   0

   0

(Square meters per kg of edible meat)

Ocean-based animal proteins Land-based animal proteins

Stuchtey et al., 2020, oceanpanel.org



FAO, Duke University & WorldFish. 2023. 
Illuminating Hidden Harvests – The contributions 
of small-scalefisheries to sustainable 
development. Rome. https://doi.org/10.4060/c
c4576en

Småskalafiske:
• Utbredt i tropene
• Utsatt for klimaendringer
• Ofte næringsrik fisk
• Til lokalt konsum
• Konkurrerer noen steder 

med industrifiske til for

Norsk småskala kystfiske:
• Kan bidra til selvforsyning
• 10% av mengde, 18% verdi

Norsk case: https://www.hi.no/hi/nettrapporter/rapport-fra-havforskningen-en-2022-18

https://doi.org/10.4060/cc4576en




• Norsk lavutslipp i global 
naturvennlig LED-økonomi

• Havnæringer og akvatisk
mat er klimaløsninger

• Norske aktører innen
fiskeri og akvakultur er der 
for å tjene penger, ikke for 
å bidra til lavutslipp, 
folkehelse eller bærekraft.

• Uutnyttede muligheter:
• Nye arter i akvakultur
• Skjell og planter til mat og

fôr
• Fiskeslam til gjødsel? …

Spis blåskjell!!!

Framtidsperspektiver

Peter.Haugan@hi.no

FNs havkonferanse: Handlingsnettverk mot 2030 
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Råd til myndighetene, forskning, datainnsamling.


