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Ocean Rainforest’s seaweed cultivation
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“The potential for providing large quantities of  food and biomass 

from macroalgae mariculture is much larger than for any other 

group of  marine organisms.”

Source: Science Advice for Policy from European Academies (SAPEA) is a consortium involving more than 100 

European science academies, established to provide evidence-based advice to the European Commission on major policy 

issues. Its first report, “Food from the Oceans”, was published at the end of  2016.



High yield in comparison

February May
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The most 

disruptive trends in 

the sector
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Cultivation of seaweed is big in Asia

China

Global seaweed 

production 

~30 million tonnes 

(wet weight)



Funningsfjørður, Faroe Islands

▪ Water depth: 50-70 meters

▪ Water temperature: 7-11 °C

▪ Salinity: approx. 35 ‰

▪ Current: 1-3 knots

▪ Max. wave height: 8 meters

▪ Max. wind speeds: 62 m/s
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New Opportunities Offshore

Survivable



Key issues for commercial seaweed 

harvesting and processing

Survivability 

Scalability  

Sustainability 

Predictability

Profitability  
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The MacroAlgal 
Cultivation Rig (MACR)
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Publication in Algal Research: Bak et al. (2018) “Production 

method and cost of  commercial-scale offshore cultivation of  

kelp in the Faroe Islands using multiple partial harvesting” Survivability



Systems and space at sea

Scalability



CO2 uptake

Reduces global heating and  

acidification of  the oceans 

No use of  fresh water, 

land or fertilizers
Create ecosystems

Provides habitat for 

fish and other 

marine life
Provides bioremediation (take 

up nitrogen and phosphorus)12
Sustainability



Chemical composition of  the seaweed

Physical variables:

✓ Seaweed species

✓ Different sites

✓ Seasonal variation

✓ Depth

✓ Age

No idea

Compounds we 

analysed:

√ Ash

√ Lipid Content

√ Protein Content

√ Carbohydrate 

Content

√ Mercury (Hg) 

√ Cadmin (Cd)

√ Lead (Pb)  

√ Arsenic (As)

√ Iodine

√ In-organic Arsenic

√ Fatty Acid Profile

√ Amino acid profile

√ Mannitol 

√ Fucoidan 

√ Laminarin

√ Alginate

√ Vitamins (alfa- and 

beta carotene)

√ Anti-Oxidants 

activity: 

Total polyphenols 

content (TPC), 

ORAC, DPPH, RP 

& MF
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Predictability
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Publication in Algal Research: Bak et al. (2018) “Production 

method and cost of  commercial-scale offshore cultivation of  

kelp in the Faroe Islands using multiple partial harvesting”

Predictability
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Publication in Algal Research: Bak et al. (2018) “Production 

method and cost of  commercial-scale offshore cultivation of  

kelp in the Faroe Islands using multiple partial harvesting”

Lowering cost of  production 

Profitable 



The bio-refinery approach
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Profitable 



17



Exclusive Economic Zone Faroe Islands 260.996 km2
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Fishery Salmon Seaweed

Faroese Export value in million €

Faroese Salmon 

production

70.000 tonnes 

(ww) per year

Nutrients release 

(per year)

3500 tonnes N

700 tonnes P

4 kg N uptake per 

tonne seaweed (ww)

1 mio. tonnes 

seaweed per year

Total emission of  

CO2 in the Faroes

870.000 tonnes C

25 tonnes seaweed 

(ww) bind 1 T CO2

21.8 mio. tonnes 

(ww) seaweed

MACR: 4000 

tonnes (ww)/km2

5450 km2 or 2 % of  

EEZ

LOLIWARE 2 mio. T  (ww) 

seaweed / yr

~0.2% EEZ

Average price 

€4400-13200/T  

alginate

€220-660 million 

Data for year 2016 was used in all calculations

Alginate price: Stefan Kraan / FAO



High Local Impact

 Job creation

 Attractive for experts in the field 

 Training and internship

 Knowledge transfer



Training, internship

Miriam Bernard, PhD at Station Biologique de Roscoff  - CNRS
Elizia Harrison, B.S. in Environmental Health Science from 

Gillings Schools of  Global Public Health & Certificate in Marine 

Science and Conservation Leadership from Duke University.
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Knowledge transfer

OCEAN RAINFOREST

USA, Los Angeles

Brazil

South Afrika

USA,Toronto
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Oceanrainforest.com

Ocean Rainforest

@ORainforest #oceanrainforest

urd@oceanrainforest.com
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This presentation is part of the Macro Cascade  project. This 

project has received funding from the European Union’s Horizon 

2020 Bio-Based Industries Joint Undertaking (BBI JU) under 

grant agreement No 720755

Acknowledgement 



Global production of macroalgae & market assements


