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Raw material

Sugar

Starch

Technology

Fermentation Ethanol

Technology Readiness Level (TRL)

Vegetable oils & lipid waste

Transesterification FAME/Biodiesel

Established biofuels

Crops, sludges, manures etc.

Raw material

Lignocellulosic feedstocks

Hydrotreatment Drop-in hydrocarbons
() b|ogas Biomethane
upgrading

Technology Fuel

Enzymatic Ethanol
hydrolysis +
fermentation Other alcohols

Lignocellulosics' biogenic
fraction of RDF etc., non-

Gasification +

. Ethanol
fermentation

lignocellulosic biomass or
by-products

Drop-in hydrocarbons,
Alcohols, Biomethane

Gasification +
catalytic synthesis

Lignocellulosics' biogenic
fraction of RDF etc., non-

Pyrolysis +

s, Drop-in hydrocarbons

lignocellulosic biomass or
by-products

HTL + upgrading Drop-in hydrocarbons

Lignin from lignocellulosic
ethanol or forestry liquors

Emerging Biofuels

HTL and/or
chem. treatment
+ upgrading

Drop-in hydrocarbons

Sugars from sugar and
starch crops or
lignocellulosic

Drop-in hydrocarbons

Fermentation
Various alcohols

Chem. conversion| Drop-in hydrocarbons

Non-LC biomass fractions or
by-products

Supply of fossil waste or by-
product gases

Various Various

Technology

Fermentation Ethanol

Steel industry & chemical
industry off-gases

. Methanol
Catalytic

synthesis
Methane

Wastes, waste plastics, non-
bio fraction of RDF

Recycle Carbon Fuels

Gasification +
catalytic synthesis
or fermentation

Drop-in hydrocarbons,
Alcohols, Biomethane

Waste plastic fraction

Supply of H2

Pyrolysis + "
distillation Drop-in hydrocarbons

Technology Fuel

Electrolysis Hydrogen

E-fuels

RE electricity

Methanol
Electrolysis and

carbon capture
+

Methane

catalytic synthesis
Drop-in hydrocarbons
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Agricultural Forestry biomass Bioenergy crops Total
residues and
food waste
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Domestic Supply (IEGN
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Processing residue

15 Fuel wood

Wood waste

Supply cost (USD/GJ)
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Potential (EJ)
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50 -production costEURIGY

| Feedstock Costs
m Operating Costs
H Capital

@ Total

Low High | Low High | Low High | Low High | Low High | Low High | Low High | Low High | Low High | Low High

Cellulosic | Cellulosic [Methanol and |Methanol and| FT Liquids - | FT Liquids - |  Bio-oil - Bio-oil - HVO AD
ethanol  |ethanol “1 1/2| methane- methane- Biomass Wastes |coprocessing| standalone
Gen” biomass wastes
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Production Cost EUR/GJ
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40

20 III II I III
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Cellulosic Methanol and  Methanol and FT Liquids - FT liquids - Bio-oil plus

ethanol methane - methane - biomass wastes processing
biomass wastes

I Current I After improvements MMM | ower finance
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Research and Early
Development (R&D) Development

Market-pull policies mainly support low-risk pre-

commercial and commercial biofuels technologies that are
capable of producing commercial volumes of biofuels while
Technology-push policies mainly support high-risk meeting policies and market requirements.
pilot and demonstration innovations that require
financial incentives to de-risk their biofuel technologies
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