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Seaweed farming in Norway:
Blue Carbon and Blue Economy perspectives
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Seaweed farming and market opportunities
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A global perspective on seaweed farming

FAO 2018

Image by J Funderud/SES

FAO 2018
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0.7% of global

http://www.fao.org/state-of-fisheries-aquaculture

Globally (2018)

• 32 mill tons

• 14 bill USD

• 7-9% annual 

increase

FAO 2017

http://www.fao.org/state-of-fisheries-aquaculture


Seaweed industry and R&D in Norway

Research (cultivation and processing)

Akvaplan-niva, UiT, NOFIMA 

NIBIO and GIFAS

SINTEF, NTNU

Møreforsking

NMBU, NIBIO UiO, UiB, NIVA, IMR 
(ecology)

Barents Seaweed
Polar Algae
Arctic Seaweed
Lofoten Esca Verno
Akvatik
Folla Alger
Eukaryo
Salten Seaweed
Polaralge
SES (Seaweed Energy Solutions)
Leica
Algefabrikken
Seaforest
Tango Seaweed
Seaweed AS 
Hortimare
Algetun
Ocean Forest
Hardanger Seaweed Farm
Austevoll Seaweed Farm
Tekslo
PE Reefs
Seaweed Production
Norway Seaweed 

• 29 companies, 264 licenses
• 15 companies with ongoing operations
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Norway

• Norway produced 148 tons (2017),

• Cultivation efficiency is 20 to 200 ton/ha

FAO 2018, SINTEF OCEANS

P
h

o
to

g
ra

p
h

: 
F

u
n

d
e

ru
d

/S
E

S



7

Perceptive of the Norwegian 
seaweed industry towards 2050 
– a perspective survey

Mill tonn

1.1
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Mill tonn
Det Kongelige Norske Videnskabers Selskap (DKNVS) 
og Norges Tekniske Vitenskapsakademi (NTVA). ISBN 
978-82-7719-074-3

This requires an area 

of 2000-3000 km2, 

equivalent almost to 

• 22 – 35 cities of 

Copenhagen, or

• 33 – 50 times 

the size of 

Manhattan 

Island

= 4.8 bill USD

Olafsen et al. 2012 



Cultivation potential in Norway

Cultivation potential is 
modelled for the Norwegain
coast.

Conc: coastal is good, off-
shore better, that is where 
large biomass can be 
cultivated (>>mill ton) 
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Broch et al. 2019



Mechanisms of C sequestration in seaweed cultivation

• CO2 drawdown by seaweeds, 
building biomass 
(photosynthesis)

• Carbon export from 
cultivation sites by erosion of 
biomass (30-60% of 
harvested biomass)

• Exported C/biomass to the 
coastal region and deep sea

Fieler et al. in prep

Zhang et al 2018
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Hancke et al.  In prep.

POC
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CO2 sequestration from seaweed farming, perspectives

Assuming cultivation of 
20 mill ton seaweed y-1

(Olafsen 2012) A sequestration potential 
of 1500 ton CO2 km-2 y-1

(Duarte et al. 2017)
Norwegian C sequestration 
potential ~ 4.5 mill. ton 

CO2 y-1

Norwegian CO2

emissions
53 mill. ton y-1

(10 ton y-1 pers-1)
• Equivalent to 8.5 % of 

the Norwegian annual 
CO2 emission
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MACROSEA

Industrial cultivation

KELPPRO
Environmental impacts

PROMAC
Product development
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Contact: kasper.hancke@niva.no

Take-home message

• Global seaweed cultivation is 30 mill. ton yr-1 (14 bill USD), 

increasing 7%

• Norwegian seaweed predicted to cultivate 20 mill. ton in 2050

• C sequestration potential is 8.5% of annual Norwegian CO2

emission (4.5 mill ton CO2 yr-1)

• Pathway and fate of the C can be managed and regulated

• Macroalgae cultivation can be managed efficiently, and the 

produced biomass needs to be if CO2 mitigation actions are 

indented
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Thank you for your attention
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