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Natural resources
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Resources outside 2000 km economic zone that can be 
exploited by all nations:
• Fish resources
• Minerals on the see floor or in the water column
• Fresh water resources in Antarctica

Stationary resources under national control
• Forest, agricultural areas
• Oil and gas
• Minerals
• Fresh water resources
• Aquaculture

Resources that can be moved and exploited by other 
nations:
• Fish resources inside the 2000 km economic zone 

Jared Diamond (2019). Upheaval, Turning points for nations in crisis. 

Little, Brown and Company



• Optimised utilization
• Processing
• Value adding
• Biotech. processing
• Biorefining
• Etc.

Expanded Norwegian
bioresources

(harvested, cultivated)
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Resources 
applied today

(genes inclusive)

Blue

Green

1.Health and lifestyle (Pharma, fine 
chemicals )

(refined products, marine ingredients ) 

2.Food and feed
(Export of fish, live feed)

3.Chemicals and materials
(wood, paper, "bioplastics")

4.Energy
Biogas, fuel
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Biobased value chains

Technology for global 
food production

Biomaterials

Global supplier of 
seafood

New biomarine industry
Biopharmaceutical 

industry



1. Global supplier of seafood
Why increase food production from the sea?
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Source: Field et al. (1998), Science 281, 237, Longhurst et al. (1995)  : J.Plankt Res, vol 17, Ø. Lie: Marlife presentation and FAOSTAT



Seafood production 
contribution to solve 
the climate challenge

6 High level panel for a sustainable ocean economy (2019)



Today’s Situation
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LAND-BASED 

SEABASED 

Paper, 
timber etc.

Seafood 
exportation

Feed

Feed

National 
consumption

Livestock farming (meat and milk)

Ocean farming (salmon and other species)

Land-based biomass (grass, forest)

Photosynthesis

Pelagic Fish

White Fish

Import of soy 
(and fishmeal and oil) 



Norway as Global Food Supplier
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LAND-BASED 

SEABASED 

Photosynthesis

Agriculture and forestry

Aquaculture

Fisheries

Bio conversion 
to feed

Plants and animals 
(meat and milk)

National 
consumption

Paper, 
timber etc.

Seafood 
exportation

Salmon and other spieces

Pelagic Fish

White Fish

Photosynthesis

Low-trophic cultivation 
and harvest
Mesopelagic fish



• Forest harvest and processing

• Increase a sustainable harvest of 
Norwegian forest in a sustainable way.

• Develop todays and tomorrovs industry

( downstream and biorefining)

• Polymer production

• Cellulose, alginate, chitin, collagen

2. Biomaterials
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• Suppliers to the fisheries and aquaculture 
industry

• Competitive home market . "Cross-over"

• Expanding export industry

• Suppliers to agriculture and forestry

• Precision agriculture

• Advanced "kupert-landskap-småskala-teknologi" 
agriculture.
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3.Supplier industry



• Seaweed

• Large areas 

• Fixation of CO2  

• Cultivation and harvest on lower 
trophical levels

• Upwelling, intensive/exstensive 
production 

• Mesopelagic fisheries

4. New biomarine 
industries
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Energy in the food chain
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Source: Prof Anders Endal, NTNU



• Marine ingredient production.

• Application of microorganisms 
and enzymes in processing and 
value adding of bioresources in a 
variety of products

• Development ogf a Norwegian 
paharmaceutical industry

• Bioprospecting of marine 
microorganisms
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5. Biopharmaceutical industry



New products from 
marine raw materials



Biobased value chains
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Competence 
Capital Technology

Political 
Conditions

Norwegian 
Bioresources

Global
Market

Advanced biotechnological industry

Biomaterials

Global supplier of seafood
<< the Norwegian model >>

Technology supplier to global food production

New biomarine industry



Value creation potential from 
biobased value chain

(MRD NOK)
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Export potential from biobased industries
(MRD NOK)
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Teknologi for et bedre samfunn


