Policy Support for Advanced Biofuels

— A Cross Sectoral View

John Cooper — Director General
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FuelsEurope represents 38 Member Companies
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Agenda

*  FuelsEurope — Clean Fuels For All
* Feedstocks availability
*  Potential volumes of renewable fuels
*  Outlook for costs
* EU “FitFor55”Policy package, frameworks and proposals:
e Road transport sector
* Auviation
* Maritime
* The Alliance for Renewable and Low Carbon Fuels Value Chains
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The future refinery: an ENERGY HUB...
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... within an INDUSTRIAL CLUSTER
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What is Clean Fuels for All about?

¥ The EU refining industry’s potential pathway to achieve climate neutrality by
2050 in all transport modes.

¥ By 2050, at the latest, every litre of liquid fuel for transport could be net climate
neutral, enabling so the decarbonisation of aviation, maritime and road
transport.

¥ Up to 650 bIn€ investment over 30 years.

What are“Low-Carbon Liquid Fuels” ?
Renewable and sustainable liquid fuels from non-petroleum origin.

Produced from new feedstock such as biomass, renewable energy, waste and
recycled CO,.
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EU refining industry 2050 potential scenario TRANSPORT
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FEA.Q. On advanced biofuels and sustainable feedstocks

Is the production of
advanced biofuels
in line with the
current RED sust.

Would that be in competition

with electricity production and
bioproducts?

Can the EU rely on the
sustainable biomass for
transport purposes?

Would the sustainable
biomass be available in
2030 and 2050?
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Advanced and waste-based biofuels are dismissed by some
for an alleged scarcity of sustainable biomass feedstock of

agricultural, forest and waste origin, or a possible harm to
biodiversity.

Imperial College
London

Consultants

availability in the EU, to 2050

Ref: RED Il Anne;

joy Goncawe K]

Published on 24/8/2021

https://www.concawe.eu/publication/sustainable-

biomass-availability-in-the-eu-to-2050/
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A detailed look into agriculture, forestry, biowaste

Estimated sustainable biomass potential for all biosectors

%0 Agriculture Example. Regional distribution for agriculture
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Advanced biofuel production potential

Technologies and maximum adv. biofuel potential

A max. biofuels potential scenario have been estimated
taking into account:

1. The sustainable biomass availability per type of feedstock for all
bioenergy sectors (2030 / 2050 Low / High scenario).

2. The available technologies for advanced biofuels per type of
feedstock and TRL in a given timeframe.

3. The max conversion yields per type of biomass & feedstock
(including conversion efficiency maximization due to H, enhancement).

. Grains & Sugars ) ¢
Agricultura |\ 7/1 >\
products = - Y
Esterification
Anaerobic :
digestion
CO2 Removal

T Gasification &
i RS nthesis

Upgrading & Synthesis
CO-processing

Hydrogenation
= Fermentation;
Enzymatic Hyd.

No allocation to transport has been done in the
absence of an economic model

Biofuel equivalent
(MAX YIELD

SCENARIO)
Mtoe

HVO

Cellulosic ethanol

Gasification + FT
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uco
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Biowaste

Solid industrial
waste

Agricult residues
(straw-like)

Agricult residues
(woody)

Lignocellulosic crops
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(2030)
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Overall maximum conversion yield biomass to biofuels: 28% (wt)



Enough sustainable biomass available for road, aviation and marine fuels biofuels

Enough biomass available

to support 70 to 175
Mtoe biofuels
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FuelsEurope’s elaboration, based on the Imperial College London Cons. study and Concawe’s scenario assuming LCLF in all transport modes.

https://www.concawe.eu/publication/sustainable-biomass-availability-in-the-eu-to-2050
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Low-carbon liquid fuels progressively replacing fossil fuels in transport
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FuelsEurope’s elaboration, based on Concawe’s scenario assuming LCLF in all transport modes.
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Technology capital cost explains strategic approach

) Cost reduction for every additional plant
15t E-Fuel Project

—QDLHW
15t Adv.-Bi -
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Cost reduction

-Fuel Project driven by:
L nth AQR e  Economies of

scale.

Fuel Cost

~ * Technology

\ learning.
\ ) Q—‘
1
Capital Repayment Period K

2021 2025 2030 2035 2040 2045 2050

e P etroleum Fuel Costs Today
e Tr ajectory across All Low Carbon Liquids Supply
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Consideration of scale and ability-to-pay support a strategy across all transport modes

A Strategy for Scaling up Production of Renewable Fuels

U

Aviation

!

0

Maritime

Total Production Volume
/Cost per Litre

——— Road

= Total Production of Renewable Fuel = Cost of Renewable Fuels = Cost of Fossil Based Fuels
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Renewable Energy Directive in the FF55 package: what support for LCFs?

e 2030 binding overall target:
* COM proposal 40% —-> EU Parliament 45% —> Council same as COM

* 2030 Overall Transport target:

* COM proposal 13% GHG intensity = EU Parliament 16% —> Council same as COM OR 29% energy

* 2030 subtarget advanced biofuels (Annex IX part A)
* COM 2.2% energy —> EU Parliament same as COM -> Council 4.4 %.

* Capon Part B of Annex IX

* COM1.7% max P U Parliament 1.7% or more (flexibility for MS) = EU Council same as EU Parliament

* Requirements on Annex part C (residues)
* COM: additional GHG burden (more difficult to qualify)

* 2030 subtarget and eligibility of RFNBO:
* COM 2.6% energy = EU Parliament 5.2% -2 Council same as COM

* COM Draft Delegated Acts: strong restrictions on “additionality” and on savings calculation methodology

¢ RCF (Recycled Carbon Fuels)
* COM: discretional eligibility upon MS decision = EU parliament and Council: same as COM

* Elibigibility of forestry residue

* COM: flexibility to MS - EU Parliament: strong restrictions (even for those already in Annex IX a)

2= FuelsEurope
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Aviation in the FF55 package: what support for LCFs?

ReFuel EU Aviation

Binding targets on SAF:
e COM: from 2% in 2025 to 63% in 2050 40% —> EU Parliament higher targets (85% in 2050)

* COM sub-target on synthetic fuels: growing to 28% in 2050 —> EU Parl. higher targets (50% in 20250)

Obligated parties:

| © COM: airlines, airports and fuel suppliers |
* Feedstock Eligibility:
| e COMonly Annex IXA & B ﬂ E|J Council: same eligibility as in RED |

| e COM no explicit cap on Annex IX B |
Flexibility for Fuels suppliers to meet target through SAF trading mechanism and mass balance

| * COM not recognised, klut potential use of mass balance system for compliance

Energy Taxation Directive
* | Introduces min taxation. 10 yrs transition from zero to road fuels level in 2033.

* | SAF exempted (zero tax) for 10 years. Then, lower taxation than fossil fuels (based on GHG intensity)

ETS aviation
Gradual increase in auctioned share from 2024 to 2026. Full auctioning from 2027

2= FuelsEurope
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Maritime Transport in the FF55 package: what support for LCFs?

FuelEU Maritime
* Obligated parties and objective: shipping companies and GHG intensity of energy used on board
* | Well-to-Wheel GHG intensity reduction mandate: from -2% in 2025 to -75% in 2050
* Banking and borrowing (limited) between reporting periods, and pooling of compliance allowed

Energy Taxation Directive
* [ Tntroduces min taxation on intra-EU shipping.

* Lower tax than road and aviation.
* | Zero tax on sustainable alternative fuels for first 10 years.

ETS maritime transport

* Linclusion in ETS |

* Scope: 100% og GHG for intra-EU voyages, 50% for extra-EU

2= FuelsEurope Page 16



Road Transport in the FF55: what supports LCF?

1. CO, standards for newly registered cars and vans:
*  More stringent CO,/km targets: vs. 2021, cars/vans -55%/50% in 2030 & -100% in 2035.
B Consideration of low-carbon tuels contribution (e.g. through credit certificates) rejected. |

2. New dedicated ETS for road transport and buildings from 2026:
* Obligated parties - fuels suppliers - to surrender fully auctioned allowances from 2026.
* The cap shall be set for ensuring -43% reduction in 2030 compared to 2005 level (LRF>5%).

* Dedicated Market Stability Reserve and mechanism to quell price spikes.

3. ETD — new tax rates structure (€/Mj) based on energy content & environmental performance
of fuels:

. Lower min. tax rate for low carbon fuels — to a various degree, depending on sustainability and GHG.

2= FuelsEurope Page 17



Alliance for Renewable and Low Carbon Fuels Value Chains: EU Commission

SECRETARIAT
Partnership for the 15t year of the

operations starting as of 12 July
2022
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STEERING GROUP (Governing body)
Ensures policy steering and monitoring of progress

D G M ov E ’ Directorate-General
for Mobility & Transport

(. FINCANTIERI
Hydrogen
w El}ll'opeg (‘ IE-Iydrogen &« SAFRA
& RS S
GENERAL ASSEMBLY ROUNDTABLES
All members, grouped in 2 chambers 1. The availability of feedstocks, synergies
- among sectors and the just transition
WATERBORNE AVIATION 2 Production Pathways|
Chair Chair e e
1St year 1St year 4. Access to public
Z N and private finance
FINCANTIERI ST :
4= FuelsEurope page 18




Key dates and glance at the Membership

* The Membership is directly managed by the EC
* 146 Members to the Alliance:

* FuelsEurope Member Companies : Neste, BP, Shell, ENI, PKN Orlen, Preem, Repsol, CEPSA,
TotalEnergies,

* NOIAs: UNEM, en2xm, UFIPEM, Energia.

* Other Relevant Stakeholders: Volvo, Port of Amsterdam, LOT, MSC Group, COSTA Group, Intesa San
Paolo, IndustriAll, Iberia, FertilizersEurope, Boeing, Aeroporti di Roma, AirFrance, Politecnico di
Torino, EUROCONTROL, French Ministry of Defence.
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2022-2023 Draft Work Programme — Overview

/ Current energy demand and availability
resources to support the EU climate ambition
(availability of feedstocks and raw materials;
bottlenecks in the value chain and the
integration of the other sectors (agri, chemicals,
forestry, waste and recycling); enabling
conditions; risks linked to technical feasibility,
costs and unintended consequences for the
society; "no silver bullet" and key actions to
replace the (fossil) liquid demand

+ Synergies among all transport sectors,
especially in the transitional phase
k‘l’edmolodcalpﬁsandﬂ\eassodaudm

+ Common knowledge basis (stocktaking
exercise)

*  Technology and Commercial Readiness Levels
for different Fuel Products

*  Feasibility of utilisation of different RLCF and
of defining Sustainable Maritime Fuels (S\iF)

*  RLCF certification framework

*  Guidance for drafting of Fuel Supply Contract

- Specific/wider approach to RLCF \

. templates for Maritime Operators
\ Common pipeline of existing/new projects /

Availability of
feedstocks,
synergies
among sectors
and Just
transition

Production
Pathways and
value chain -

Aviation

Project
pipeline

Production
Pathways and
value chain -

Waterborne

Transport

Access to public
and private
finance

RT3 RT 4

K Common knowledge basis (stocktakirh
exercise)

* Roadmap for scaling up SAF taking into
consideration the diverse maturity of SAF
pathways (certified and new ones)

* European SAF dynamic market

* Certification of new SAF pathways (EU
Clearing House)

industrial projects, business models and bankability
\ of projects. /

* Investment pipeline with sustainable aviation
fuels projects

Engage with public and private financial M
to invite them to join the Alliance, and provide
expertise on the existing funding and financing
schemes, including in view of the preparation and
implementation of the project pipeline.

Map the availability, conditions and suitability of
existing tools, and build an F&F Investment Guide

Organise dedicated exchanges on the different
funding and financing instruments and potential
new ones, sequencing tasks for structuring
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Conclusions

*  FuelsEurope’s CleanFuelsForAll — There are multiple technologies to be applied to transform the
production of liquid fuels, toward fully Renewable and Fossil Free production by 2050.

*  There are plentiful feedstocks in Europe to make up to 150 Million Tonnes/year of renewable liquid fuels
by 2050.

*  Costs for early generations of the technologies will be higher, but costs will fall with later generations, and
as capital is paid off.

* The European policy framework is complex but with important new requirements for Aviation and
Maritime.

e Limited possibility for recognition of renewable fuels in vehicle CO, regulations

*  The European Commission’s Alliance for Renewable and Low Carbon Fuels Value Chains aims to bring
together stakeholders to help commercialise and scale up the available volumes of renewable fuels, with
a particular focus on Aviation and Maritime.
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Thank you for your attention
More information can be found on

www.fuelseurope.eu

www.cleanfuelsforall.eu
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http://www.fuelseurope.eu/
http://www.cleanfuelsforall.eu/

