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Focusn°2:

Theroleof e-fuelsin energy transition scenarios



E-fuelsare now recognized as a key option to defossilize transport by 2050, complementing ener gy saving
measur es, electrification, and the development of advanced biofuels. The IPCC and COP 28 conclusions
confirm the need for CCU (CO, capture and utilization) to produce e-fuels as early as 2030. E fuels have been
included in the latest versions of all scenarios produced by governments, agencies, NGOs and stakeholder
groups. Inits World Energy Outlook 2023 report, the IEA estimates the need for hydrogen-based low-carbon
fuelsat 416 TWh (36 Mtoe) in 2030 and 3566 TWh (307 Mtoe) in 2050 on aglobal liquid fuel demand of 50
000 TWh (4300 Mtoe) in 2030 and 21 200 TWh (1800 Mtoe) in 2050 (NZE scenario). According to ICAO
(International Civil Aviation Organization), e-fuels could account for between 3% and 17% of aviation fuelsin
2035, and between 8% and 55% in 2050.

Thetopic of e-fuelsisnew, and isaddressed in very heter ogeneous ways from one scenario to another,
from different and complementary angles: contribution of CCU to emissions reduction (taking into account or
not e-molecules for chemistry), liquid fuel requirements, etc. The scope, types of e-fuels and assumptions
considered vary, sometimes considerably, from one scenario to another, making direct comparisons difficult.

As of 2018-2019, the European Commission has taken into account the use of e-fuelsto achieve carbon
neutrality by 20501, The ambitious incorporation targets set in the regulations adopted in 2023 (ReFuel EU
Aviation and FuelEU Maritime) require e-fuels to be taken into account in energy transition scenarios. In
February 2024, the European Commission published an Industrial Carbon Management strategy? based on three
pillars: CCU (including e-fuel production), CCS and ICR (Industrial Carbon Removal).

In France, the General Secretariat for Ecological Planning (SGPE) expects e-fuels to contribute to reducing
industrial CO,, emissions by 2030. In November 2023, ADEME published areport on e-fuels3 with a projected
demand for e-fuelsin France of between 10.3 TWh (0.9 Mtoe) and 24.4 TWh (2 Mtoe) for the aviation sector by
2050, and between 10.9 TWh (0.9 Mtoe) and 32.7 TWh (2.8 Mtoe) for the maritime sector. The ADEME report
does not take into account the use of e-fuelsin other transport sectors by 2050. The ANCRE Alliance, inits
November 2023 report#, also introduced e-fuel's, with consumption projections for the most ambitious scenario
in terms of electrification and energy savings rising from around 11 TWh (1 Mtoe) in 2035 to over 35 TWh (3
Mtoe) in 2050.

The United States, India, the European Union, Japan and Canada have included e-fuelsin their roadmaps to
foster R& I and investment. Although consumption projectionsvary widely, and the scenarios are based on
different assumptions, they all underlinethe need to develop e-fuels at theright level, not as a substitute for
other measures, but as a complementary mean of "defossilization”. All the scenarios also mention limits to their
development: potential competition with other energy products, resources availability (CO, and low-carbon
electricity), their price and the need for regulations to accompany deployment. In its December 2023 report, The
role of e-fuelsin decarbonising transport, | EA stressesthe need to strengthen syner gies between e-fuels,
biofuelsand CCSin order to achieve the ambitious tar gets set. Based on feedback from thefirst industrial
units, it isalso needed to clarify the socio-technical criteriathat will enable e-fuelsto find their relevant
place in the ener gy landscape.
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1 European Commission, Going climate-neutral by 2050 - A strategic long-term vision for a prosperous, modern,
competitive and climate-neutral EU economy, November 2018
2 European Commission, Towards an ambitious Industrial Carbon Management for the EU, February 2024



https://iea.blob.core.windows.net/assets/42b23c45-78bc-4482-b0f9-eb826ae2da3d/WorldEnergyOutlook2023.pdf
https://www.ifpenergiesnouvelles.com/sites/ifpen.fr/files/inline-images/FOCUS%20e-fuels%20n2%20CEA-IFPEN%20VA.pdf
https://op.europa.eu/en/publication-detail/-/publication/92f6d5bc-76bc-11e9-9f05-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/92f6d5bc-76bc-11e9-9f05-01aa75ed71a1
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52024DC0062

3 ADEME, Electro-carburants en 2050 : Quels besoins en électricité et CO2 ?, November 2023 —in French
4 ANCRE, Scénarios de décarbonation du secteur transport en France et leurs impacts sur la biomasse,
I hydrogene et I’ électricité, November 2023 —in French

Lesbhréves

ADEME: French energy transition agency (www.ademe.fr)
ANCRE: French National Alliance of Coordination of Research for Energy
CBAM: Carbon Border Adjustment Mechanism

CCS: Carbon Capture and Storage

CCU: Carbon Capture and Utilization

COP: Conference of the Parties

DAC: Direct Air Capture

DME: DiMethyl Ether

EU: European Union

EU-ETS: EU Emissions Trading System

FuelEU: European law for shipping decarbonization (Fit for 55)
HTE: High Temperature Electrolysis

ICAOQ: International Civil Aviation Organization (Www.icao.int)
ICM: Industrial Carbon Management

ICR: Industrial Carbon Removal

IEA: International Energy Agency (www.iea.org)

IPCC: Intergovernmental Panel on Climate Change (www.ipcc.ch)
LCA: Life Cycle Anaysis

Mtoe: Millions tons of oil equivalent

NZE: Net Zero Emission by 2050 (IEA scenario)

PEM: Proton Exchange Membrane

PEPR: French Priority Research Programs and Equipments
Power-to-X: Approach consisting of transforming electricity into achemical carrier such asan e-fuel or an e-
molecule

RED: Renewable Energy Directive

ReFuel EU: European law for aviation decarbonization (Fit for 55)
R&D: Research & Development

R&I: Research & Innovation

RWGS: Reverse Water Gas Shift reaction

SAF: Sustainable Aviation Fuels

SGPE: French General Secretariat for Ecological Planning

SMF: Sustainable Maritime Fuels

TIRUERT: French incentive tax relating to the use of renewable energy in transport
TRL: Technology Readiness Level
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https://librairie.ademe.fr/mobilite-et-transports/6680-electro-carburants-en-2050-quels-besoins-en-electricite-et-co2-.html
https://www.allianceenergie.fr/scenarios-de-decarbonation-du-secteur-transport-en-france-et-leurs-impacts-sur-la-biomasse-lhydrogene-et-lelectricite/#:~:text=de%20l'%C3%A9nergie-,Sc%C3%A9narios%20de%20d%C3%A9carbonation%20du%20secteur%20transport%20en%20France%20et%20leurs,l'hydrog%C3%A8ne%20et%20l'%C3%A9lectricit%C3%A9&text=Dans%20son%20engagement%20%C3%A0%20atteindre,territoire%20par%20rapport%20%C3%A0%201990.
https://www.allianceenergie.fr/scenarios-de-decarbonation-du-secteur-transport-en-france-et-leurs-impacts-sur-la-biomasse-lhydrogene-et-lelectricite/#:~:text=de%20l'%C3%A9nergie-,Sc%C3%A9narios%20de%20d%C3%A9carbonation%20du%20secteur%20transport%20en%20France%20et%20leurs,l'hydrog%C3%A8ne%20et%20l'%C3%A9lectricit%C3%A9&text=Dans%20son%20engagement%20%C3%A0%20atteindre,territoire%20par%20rapport%20%C3%A0%201990.
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Focus n°5: Production of synthetic fuels: the disruptive technol ogies
Focus n°4: Feedstocks needs for e-kerosene production in 2035 and 2050
Focus n°3: Towards afirst value chain for the production of e-fuels
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