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Improved biofuel carbon efficiency
Production tech. C eff.

Gasification and 
catalytic synthesis

25-40%

Liquefaction and 
hydrotreatment

40-55%

Ethanol 2G ~30%
Ethanol 1G ~40%
Bio gas 10-50%

HVO 50-90%
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What limits carbon efficiency?

Composition of biomass feedstock 
is different from products

Biomass feedstock used to supply 
the energy for the process

Undesired by-products formed 
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Can be 
mitigated by 

electrification



Dramatic increase in carbon 
efficiency
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Production costs

Economic assumptions: electrolyzer 800 €/kW, 70% efficiency, biomass 17 €/MWh, el 40 €/MWh
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• Bio-CCS  with biofuels production can give cost-efficient negative emissions 

• Integrated electrification ("bio-electro-fuels") provide drastically increased 
potential for 2G biofuels

• Improved carbon efficiency does not cost a lot! 
– Energy efficiency and production cost in general not influenced extensively

• High carbon efficiency contributes to improved climate performance

• High carbon efficiency will be a clear competitive advantage in the longer term 
– perhaps even a requirement.

Take care of your biogenic carbon!
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The presentation is based on three projects funded by the Swedish Energy Agency, f3 Swedish Knowledge Center for Renewable Trabsport Fuels and the participants: "Bio-electro-fuels – technology with potential for 
increased resource efficiency", "Climate-positive and carbon-efficient bio jet fuels, is it possible?" and "Future-proof biofuels through increased benefit from biogenic carbon – Carbon, climate and cost efficiency (k3)"


