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Fish farming waste as feedstock in biogas production
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Vireo – who we are

▪ Vireo (est. 2021) is a pioneer and a leading bio-LNG 
development platform in Norway

▪ Our Vision is to take lead in the Nordic energy transition into 
a circular, low-carbon future by transforming organic 
resources into renewable energy.

▪ Currently, two plants in construction phase, one matured 
and pipeline in development. Project pipeline is developed 
via greenfield projects and M&As

▪ Majority owner; Swen Capital Partners via SWIFT 2

▪ 18 highly skilled and motivated employees (and hiring…)

Vireo HoldingSWIFT 2

Vireo

HardangerLista Rudskogen NN

Swen Capital 
Partners
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Vireo – Our concept

▪ Develop – construct – own – operate

▪ Plants are organized as SPVs and funded with equity, 
ENOVA grants and non-recourse project finance

▪ Internalized project execution, design and interface 
control competence

▪ Agnostic on technology. Plant sections are procured in 
equipment packages and in partly EPC deliveries

▪ Feedstock – majority of manure + high-yield organic 
and industrial waste

▪ Production of LBG (aka bio-LNG)
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Our matured projects

Rudskogen (bio-LNG):
- Green field
- 100% ownership
- Status: Preparation phase (pre-FID)
- Production est. 130 GWh
- Feedstock ~250.000 tons (manure, food waste, straw)
- Permitting (Building: Process, Emissions: Process, DSB 1:NO)

Lista (bio-LNG):
- Green field
- 100% ownership
- Status: Construction (post-FID)
- Production est. 90 GWh
- Feedstock ~160.000 tons (manure, fish waste)
- Permitting (Building: OK, Emissions: OK, DSB1: OK)

Hardanger (bio-LNG):
- Green field
- 100% ownership
- Status: Mechanical completion / commissioning
- Production est. 90 GWh
- Feedstock ~125.000 tons (manure, fish waste)
- Permitting (Building: OK, Emissions: OK, DSB1: OK)
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Fish farming industry in Norway

▪ There are more than 1.000 licenses on salmon and trout farms 
on and offshore with a combined annual production of approx. 
1.6 mill tons of fish

▪ 1,5 mill tons of fish is exported to approx. 150 countries 
globally, making the industry the second largest export after oil 
& gas from Norway.

▪ The largest players in Norway
▪ Mowi (560 kt | turnover 6 BEUR)

▪ SalMar (300 kt | 2,5 BEUR)

▪ Austevoll Seafood (230 kt | 3,5 BEUR)

▪ Why interesting for biogas?
▪ 50-60 mill salmon/trout dies annually (15%) -> 250-300.000 tons of biomass 

annually with DM=20-35%

▪ Sludge (feces and food waste) -> assumed to be 2-3 mill tons of biomass 
annually with DM=10-15% (also as high as 90% from some)

Source: BarentsWatch
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Fish silage – easily degradable 

▪ Biogas potential
▪ 1.000 tons -> 250.000 m3 biogas -> 2 GWh LBG (aka bio-LNG)

▪ In total, an annual potential of 75 mill m3 biogas -> 5-600 GWh

▪ Some characteristics of the feedstock
▪ Dead fish is grinded at the fish farms and mixed with acid to be stable at pH=3,8-4

▪ Small vessels pick up at location and bring to combined storage. Storing is stable 
due to acid levels

▪ All dead fish is collected today -> not legal to dump in sea

▪ DM = 25-32%, pumpable and easily degradable, functions well with cattle manure

▪ Some seasonality; majority is building during warm climate

▪ Current use
▪ Assumed to be >80% used for oil extraction and protein

▪ <20% to biogas in Norway and Denmark

Source: BarentsWatch
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Fish sludge – large volumes

▪ Biogas potential
▪ 1.000 tons -> 70.000 m3 biogas -> 0,5 GWh LBG (aka bio-LNG)

▪ Based on 3 mill tons of sludge, an annual potential of 200 mill m3 biogas -> 
approx. 1,5 TWh

▪ Some characteristics of the feedstock
▪ Approx 2% of sludge is gathered today -> approx. 60.000 tons

▪ 80-90% (55.000 tons) of land-based fish sludge is collected

▪ 0% (5.000 tons) of sea-based fish sludge is collected

▪ Transported with trucks or small ships

▪ Easily degradable and functions well with manure

▪ Pumpable on DM: 10-15%

▪ Some fish farms offer 30% and even 90%

▪ Current use
▪ 50% is distributed to compost

▪ 50% is used in biogas

Source: Ragn-Sells Havbruk

Source: Ragn-Sells Havbruk
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Fish sludge – regulations on biogas

▪ Authority
▪ The County Governor in relevant region -> storage and handling at plant

▪ Norwegian Food Authority (NFA) -> for use in digestate / fertilizer for food 
production

▪ Regulation & law
▪ New fertilizer act from Feb 1, 2025 -> restrictions on phosphorus, heavy metals and 

others

▪ Other laws also apply

▪ Main concerns; heavy metals, harmful substances to food production

▪ Threshold for salinity; not a big concern from the NFA

▪ Use of medicine is not a concern from the NFA

▪ Practice
▪ Biogas plants have been using sludge as feedstock for some time

▪ Now, the NFA has raised their concerns on the use of sludge in the old fashion -> 
“things will change”
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Fish silage – challenges for biogas use

▪ Increasing demand
▪ Competitive alternative usage of fish silage -> fish oil and protein production

▪ Biogas demand supersedes the supply manyfold

▪ Ammonia building
▪ Too much silage may have negative effects on the digesting process

▪ Phosphorus density
▪ Adding fish silage will provide more P to the digestate which forces more 

separation and logistics of digestate

▪ Variance in quality (DM & pH-level)

▪ Heating requirement (85℃) is costly

Source: BarentsWatch

Potential:
5-600 GWh
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Fish sludge – challenges for biogas use

▪ No incentives for fish farmers today
▪ No regulation forcing fish farming to collect today

▪ No financial or commercial incentive for fish farming to collect

▪ No reputational risk for fish farmers today

▪ Is there an environmental obligation??

▪ General challenges with nutrition and heavy metals
▪ High salinity levels -> digestate not to be used everywhere

▪ Heavy metals (zinc++)

▪ Adding P to the digestate -> added digestate logistics

▪ Challenges to use sea-based sludge
▪ Use of cleaning chemicals on fish nets

▪ Because of above hurdles, still small supply (approx. 60kt)

▪ Historical usage of sludge in biogas will be stopped, and new stricter regulation will apply

Potential:
1.500 GWh



- mer enn bare energi- mer enn bare energi

Future prospects – Vireo view

▪ Fish silage
▪ Alternative value streams and increased demand may (will) cause price increase

▪ Fish sludge
▪ Main biogas feedstock from fish farming in the future is fish SLUDGE

▪ Talks of legal regulation of fish farming to collecting sludge -> not in place yet

▪ Parts of the industry is willing to change, but not all

▪ More of closed fish nets or installations will force sludge collection

▪ Not all sludge is possible to collect (sea currents, rural locations, etc.)

▪ Regulatory institutions will come along to allow, but no 
contamination of farmland will be allowed
▪ Regulatory solution depends on cooperation between market and the government

▪ The fish farming industry will not change without governmental 
interference

Source: Norskfisk.no
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