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Ecosystem

For a successful ecosystem for advanced biofuels, the nexus of:
stable long-term policy,

reliable technology

viable value chains

strong industry engagement and leadership

adequate and not complex to obtain financing

operational market, and,

social acceptance

must come together at a certain time and place.
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The concept of ecosystem only recently became a jargon in EU policy....
it has been actively endorsed and stimulated in other countries like India.

An ecosystem can only be developed under the initiative and strong
leadership of a government.



Biofuels is a global industry and market
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Global SAF trade is sensitive to national and local policy changes
DCO = Distiller's Corn Oil, SBO = Soybean 0il, UCO = Used Cooking Oil.
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Source: RMI Analysis



SAF Policy Map
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Source: Maniatis, Hegel and Viver, 2025. ICARUS report, Deliverable 1.7: SAF Policies 2025 Update
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European Climate Law
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Source: https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/733513/EPRS_BRI(2022)733513 EN.pdf
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Transport: a challenging sector for climate action
6 legislative proposals to reduce transport emissions

ETS as regards aviation

Notification on CORSIA

RefuelEU Aviation
(02 emission standards for cars and vans\

Aviation l
g

Road

Social climate fund —

Alternative fuels infrastructure requlation—

Energy Taxation Directive =~ —— &
Renewable Energy Directive j

transport

Maritime EU ETS Directive
transportﬁ _ Effort-sharing Regulation
" — RefuelEU Maritime

EPRS | European Parliamentary Research Service

EU Court of Auditors, December 2023:

The EU has failed to give sufficient
policy stability to the biofuel sector and
that more stringent categorisation

of truly advanced feedstock is needed,
and more transparency in reporting.

It is remarkable that an EU body
responsible for EU institutions’ financial

transparency and accountability raises
such significant concerns on the

EU’s biofuel policies.

https://www.eca.europa.eu/en/publications/SR-2023-29



Key measures in EU legislation for decarbonisation of transport

Sectorial measures: Fuel distribution:
Creation of Refuel initiatives AFIR
an EU fuel
ecosystem =
Cross sectorial fuel supply:
RED
Rapid
reductions of
GHG
emissions in- |
sector Carbon Energy
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Source: slide from presentation by Mrs. Maria Georgiadou
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Legislative barriers to advanced biofuels production

Complexity of legislation, often with contradictions.
Ever changing legislation resulting in instability.

The Commission is always hearing the industry but rarely listen to what is being said,
the case of E20/25 (see next slide).

Annex IX.

Restrictions on the use of food-based biofuels.

Minimum 60% GHG reduction.

The EC and EU always aim for the best future solution rather than what is readily
available at present and drive for global ethical leadership.



The case of Clariant and Biochemtex/Versalis and the CEN E20/25 standard

Under the tender contracts of DG ENER | supported 3 R&D projects with CEN on E20/25 and a
fourth one was supported jointly with RTD in Horizon 2020 aiming to answer the reservations of
the car industry. The results were positive, as expected.

However, DG CLIMA blocked the Commissions Mandate to CEN for E20/25 on the basis that road transport
for passenger cars will be electrified and the E20/25 was redundant.

The Biochemtex plant was taken over by ENI-Versalis and is still in use while the Clariant had to be closed.

Other technology developers, Chempolis, and Praj continue the deployment of
cellulosic ethanol in India where there is a market. Lanzatech too with the gas fermentation process.

Clariant’sr cellulosic ethanol plant At present no chance to deve'op

makes sense for Et) which is very
expensive compared to sugar/grain
ethanol.

Photos provided by provided the technology developer
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HVO feedstock supply and demand in the U.S. (2022)
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Biofuels Consumption (11.7 million tons)

NREL, July 2024, Sustainable Aviation Fuel State-of-Industry Report: Hydroprocessed Esters and Fatty Acids Pathway,
https://www.nrel.gov/docs/fy240sti/87803.pdf
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https://www.nrel.gov/docs/fy24osti/87803.pdf

Value of product

Available technologies for advanced biofuels

Biological Processing

Thermochemical Processing

Biomethane

Paraffinic Biofuels

Wet biomass & industrial Lignocellulosic
process residues, wastes biomass, wastes

Value-Chain, Consumer goods, Process Complexity, & Production Costs

(diesel & biojet)

Ethanol

Chemicals

Synthesis gas
CO+H2

Lignocellulosic
biomass, wastes

Synthetic Biofuels
(Methanol, Ethanol
Fischer-Tropsch
Dimethyl Ether, biomethane etc)

Lignocellulosic

Bio-oil -~

biomass, wastes biomass, wastes

Paraffinic Biofuels
(diesel & biojet)

Wastes & industrial
process residues,
hovel oils

Wet Lignocellulosic

Key to graph
Commercial
FOAK Deployment

FOAK Development

Adding value to biomass by processing to advanced biofuels
and to biochemicals

by Kyriakos Maniatis
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It takes a long time to bring a technology from lab scale to First-of-a-Kind and market deployment

BTG Fast pyrolysis ENERKEM Gasification to ethanol/methanol
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It takes on the average 2-3 years to build such a commercial facility s o



Status of
advanced
biomass
conversion
technologies
based on their
TRL level
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Technology status for advanced biofuels

Research Prototype Demo Techno- Commercialisation
Lab Scale Pilot Plant Economic Viability Market Deployment

Anaerobic

fermentation/

Lignocellulosic
BioCH4

butanol

Aerobic fermentation
I - -
Aqueous phase reforming Biodiesel

- Lignocellulosic ethanol
Sugars to hydrocarbons

|
There is no silver bullet....

Biological processing

We need to use whatever sustainable biofuel we can get.....

‘ Syngas fermentation

Gasification & FT

Thermochemic:

Gasification CH4

Gasification & Alcohols
e-Chemicals & H2

Alcohol to hydrocarbons

by Kyriakos Maniatis
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Status of
advanced SAF
biomass
conversion
technologies
based on their
TRL level
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Research Prototype
Lab Scale Pilot Plant

Demo Techno- Commercialisation
Economic Viability Market Deployment

Et) & Syngas fermentation

Hydrotreating

Gasification & FT

Most reliable SAF value
chains at present....
assuming availability of
feedstock....

by Kyriakos Maniatis
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Available technologies for advanced biofuels: Hydrotreated oils

ENI’s Green Refinery Project, Venice

NESTE’s HVO plant, Rotterdam

UPM’s Lappeenranta Biorefinery plant TOTAL's La Méde Biorefinery

UPM tall oil, works on
Brassica carinata oil (i

(100,000 t/y)

NESTE is global leader
(2,700,000 tly) TOTAL: 500,000 t/ly

Photos provided by provided the technology developer
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Available technologies for advanced biofuels: Cellulosic ethanol

Biochemtex/VERSALIS
Cresentino plant, Italy

ST1 Kajaani sawdust plant,
Finland

Clariant’s development plant,
Germany

Clariant’s cellulosic ethanol plant
Craiova, Romania

The AXENS FUTUROL pilot
plant at Pomacle, France

Photos provided by provided the technology developer
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Available technologies for advanced biofuels: Pyrolysis

BTG's Empyro plant, Netherlands

_[.BTG/Preem-Setra in Gavle, Sweden

Pyrolysis oils for boiler and CHP applications is
commercial.

Serious efforts in co-processing pyrolysis oils in
refineries and upgrading.

Photos provided by provided the technology developer
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Available technologies for advanced biofuels: Gasification

GoBiGas plant in Gothenburg AXENS BioTfueL pilot plant in
u

Torrified biomass
to BTL

Goteborg Energi
BioCH4 from wood

Enerkem Plant in Edmonton, Canada

Black liquor to

Sorted MSW to bioDME

methanol/ethanol

Only ENERKEM & AXENS at present are active in commercial deployment. Little commercial activity for the demo plants.
Fischer-Tropsch production still in progress

Photos provided by provided the technology developer
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Thank you for your attention




