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Possible eligibility timeline for marine fuels and
engines under FuelEU Maritime Regulation
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2020 reference value (baseline): 91.16gC02e/MJ

e-Fuels will
comply with the .
FuelEU Maritime .
the longest !

80
- 2035 (-14.5%) = 77.3

2040 (-31%) = 62.9

gC02e/Mj

2045 (-62%) = 34.6

--19.92 2050 (-80%)
25448 Bo5))
0
@ Oil-based fossil fuels @ Gas-based fossil fuels @ Biofuels (lowest possible emissions) Biofuels (additional eligible emissions)
e-Fuels (lowest possible emissions) e-Fuels (additional eligible emissions) @ 2020 Baseline
Source: T&E analysis (2023) based on the FuelEU Maritime Regulation, Renewable Energy Directive (RED IIl); N20 from ammonia engines is assumed to be 20ppm

(0.2gN20/kWh of energy output) based on discussions with the industry. Our analysis assumes 50% thermal energy efficiency of ammonia engines. Values for LNG include
emissions from the share of diesel necessary as pilot fuel (e.g. 1% and 8% of fuel consumption by Otto and Diesel-cycle LNG engines; ammonia engine values tbd). It is

assumed that Bio-LNG powered vessels use VLSFO as pilot fuel. E-fuels values are calculated according to the EU RFNBO delegated act's methodology, assuming production

T&E

from additional renewable electricity and zero-emission transport and distribution. GWP: CH4-25, N20-298 (as per RED Il1).



Biofuels are not sustainable or have limited availability

'WITH DEFORESTATION

== TRANSPORT &
l ENVIRONMENT

EU policies should not support fuels that drive
deforestation, such as crop biofuels, in the shipping sector.

1st gen. biofuels = unsustainable

— as per Fuel EU, but appetite from the lobby

Palm derivatives

Directly related to

deforestation, Palm Fatty

Acid Distillates (PFAD)

should not be used for

biofuels, while other residues such
as Palm Oil Mill Effluent (POME)
should be used in producing
countries.

Forestry
residues
Primary forestry
residues are
essential for forest
regeneration, biodiversity and
carbon sinks and should be left

in forests. Secondary residues
from wood transformation should
be prioritised for long-lasting
application such as biomaterials.

Intermediate

crops

With risks of triggering

additional demand

for land, increasing the use of
fertilisers, pesticides and irrigation,
intermediate crops should be
prioritised for non-energy uses.

Agricultural

residues “
Since agricultural

residues are already used for

soil amendments and biogas
productionand are anticipated for
various biomaterial applications
like building insulation, they should
not be prioritised for biofuels
production.

Used cooking oil =2
Waste oil collected from
households or restaurants &——
can be used to produce
sustainable biofuels if
collected domestically.
Imported feedstocks or
biofuels are likely subject to fraud
and should be prioritised for the
producing countries’ own needs.

Animal fats

By-products of

industrial meat

production,

animal fats

in categories 1 and 2 canbe
considered as a sustainable source
for biofuels production if collected
domestically. Because of existing
uses as animal feed or in the
oleochemical industry and high

Energy crops Ak ofebectemscione, ol
; fats in category 3 should not be

and potentially

subject to fraud, crops grown on
severely degraded land and other
energy crops should not be used
for biofuels, as rewilding could
bring more climate and biodiversity
benefits.

used for biofuels.

While mixed fossil

waste should not be used for
biofuels, separately collected
biowaste could provide emission
savings when converted to
biofuels. However, their availability
is expected to decrease with
increased reuse and recycling
efforts and conversion processes
are still uncertain.

Produced from

wastewater -
treatment facilities,

sewage sludge can

be used to produce sustainable
liquid biofuels, but conversion
processes remain currently
uncertain.

2nd gen. biofuels (waste and advanced
biofuels)

limited availability



Sustainable biofuels will remain scarce in the EU, even for

aviation and shipping

= |nedible tallow == UCO == Tall oil pitch = Municipal solid waste = Agricultural residues
= [orestry residues = Crude tall oil heads = Industrial flue gas = Sewege sludge

Domestic supply potential (T&E)
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Domestic supply potential (ICCT)
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Aviation total fuel demand (2023)

Shipping total fuel demand (2023)

Existing road biofuel uses (2023)
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Source: T&E. Based on ICCT (2024), Availability of biomass feedstocks in the European Union to meet

the 2035 ReFuelEU Aviation SAF target, and T&E (2024), The Advanced and Waste Biofuels Paradox in

House T&E Analyses. Biodiesel supply analysis is for the year 2035. Fuel demand and existing biofuels
uses from Eurostat.
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l Production pathways for sustainable and scalable
shipping fuels

Electrolyser/H production

-
HO mump = - i
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Synthesis of H_in e-fuels
separator _
-
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=P H, + N, = Ammonia :’, l I
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=P H,+CO,/CO = E-diesel, E-methane, E-methanol
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Small size vessels

Large vessels

Medium size vessels
(mostly deep-sea shipping)

(mostly short-sea shipping)

*Direct Air Capture. DAC is the only sustainable technology to capture CO2.
= TRANSPORT & w@transenv [ @transenv
|= ENVIRONMENT @ transportenvironment.org

(coastal/inland vessels)

Source: Transport & Environment



Only green e-fuels qualify for the EU Clean Industry goals

Criteria
@ Sustainable @ Scalable

Compliance

Strategic and sovereign ® Full @ Partial None

" Fossil LNG \ Crop-based .
. biofuels

: \ GreenH2& |
L H2 | RFNBOs /

Source: T&E

{ Advanced/
us \waste biofuels;

Decarbonisation and competitiveness go hand in
hand.

To meet Europe’s industrial and climate goals,
maritime fuels should meet these criteria:

->

=T&E >

Sustainable - real emissions reductions across
the lifecycle, without harmful trade-offs

Scalable - able to meet European shipping
demand without technical supply constraints

Strategic & Sovereign - leveraging Europe’s
renewables potential and industrial capabilities
to increase energy independence

But crazy expensive !



2. T&E e-fuels
observatory
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Europe has many ongoing e-fuels projects ...

83 e-fuels projects (4.03 Mtoe by 2032.)
e-hydrogen, e-methanol, e-ammonia and
e-methane

< 6% dedicated to primarily shipping

< FuelEU's 2031 1% e-fuel uptake threshold
and well below the 2034 subquota of 2%.

o Lack of regulation certainty
o Lack of offtake agreements

o Lack of financial incentives and
funding

o Competition of uses (aviation,
refineries...)



... but very few have reached final investment decision (FID) !

OPERATIONAL: While there are some post-FID and operational e-fuels volumes for shipping,
these remain small.

Tonnes per year (different fuel types) 2500 © © 5000
Status e Operational @ FID - Decided

1.  The Kassg project (European Energy):
42,000 tonnes/year e-methanol

(Maersk)
2.  The Heroya project (Yara): rer————
H reen Stats Bodg
20,000 tonnes/year e-ammonia Pusk Cofgonsassi 12 i
. . . Capacity: 2,600 t/year Fuel: Compressed H2
3.  The Puertollano project (Fertiberia): Uses: shipping —  Copaciy:3100uyenr

Uses: shipping

3000 tonne/year e-ammonia )
egra Rjukan

Yara ) ) Norwegian Hydrogen
Production: e-ammonia Fuel: Compressed H2

POST-FID: Capacity: 20000 t/year ‘7' Capacity: 3,600 t/year
. Uses: fertilisers/shipping L o Uses: shipping
1.  The Hydrogen Hub Agder project

(Green Stat) e o

European Energy

2600 tonnes/year - green hydrogen Made el el
2. The Bodg project (GreenH): Prodaon cogen bl i
3100 tonnes/year green hydrogen i':%y:mﬁwu
3. The Rjukan Project (Norwegian Y
Hydrogen): e
3600 tonnes/year green hydrogen Capacity 3000 Uyear

Uses: fertilisers/shipping =
Source: T&E Shipping E-fuels Observatory (2025) = T E
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Maijority of e-fuel projects planning to become
operational between 2027-2029 .

E-methanol : most cited volumes dedicated to
maritime (0.16 Mtoe compared to 0.11 Mtoe for
ammonia).

E-methane : no volumes primarily dedicated
primarily to shipping, and only presenting in
Finland.

No new FID in 2025 for e-methanol,
e-ammonia, nor e-methane . Only 1 FID reached
for hydrogen in Norway.

Spain and Denmark hold the largest potential e-
fuel volumes, but Norway leads the way on e-
fuels dedicated to the maritime sector.

® Primarily Maritime ~ Includes Maritime  All volumes

spain [} 0.58 0.31
Denmark (SN 0.34 0.4

Norway [ EEE] 028 0.2
France 0.52
Portugal 0.33
Finland [ 017 013
Sweden 0.14
Germany
Netherlands
Belgium
UK
0 01 02 03 04 05 06 07 08 09
E-fuels volumes (Mtoe/year)
Source: T&E Shipping E-fuels Observatory (2025) « Includes all
green hydrogen and e-fuels projects regardless of their

development stage (pre-FID, post-FID, or operational). Projected
operational dates between 2025 and 2032.

T&E



Focus on France

Key Assets and Project Landscape

O 8 e-methanol projects (500 ktoe)

£ Stable and low-carbon grid, lots of
A biogenic CO2

,’{ Dependance on aviation projects

Future Issues and Challenges

@ High electricity demand

2035: 14 TWh (1 nuclear reactor)
2050: 150 TWh (11 nuc. reactors)

CO2 availability : a concern after 2040

—
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KerEAUzen DéZiR i g g e
Le Havre Petit-Couronne  Origny-Sainte-Benoite o,

Q0|f 72 ktep

Methavert 2031 .
Le Havre =

52 ktep puis 85 ktep

83 ktep i

H2V Thionvil

< chynamis

Map : Project locations ; Annual production capacity of
e-SAF and e-methanol in ktoe/year ; Projected initial
operation date. Source: France Hydrogéene, 10/2025
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Thionville-lllange

e : = 71 ktep
Take Kair 48 ktep puis 95. ktep W 4 M\ e Scan
Donges 2029) e REA) TN f ) 'venso
39 ktep
2030 EpHyne
- P T o e e W R s e Chavelot
fhe Ligf e
Green Coast .
Montoir-de-Bretagne tTtees sShmig
71 ktep HynowA
G050 'VERSO g Montalieu-Vercieu
UCHEN | 0zr
Saillat-sur-Vienne Elyse
157 ktep eM-Rhéne
'VE‘?S;C,, | s A ) N Roussillon
ReStart 71 ktep
Tartas  seeeeeeeesssssssesessnessiesesy 2029
83 ktep
2030 0 A M1 A J Al )., .
™ 3 Elyse
Elyse % s Marseille NeoCarb*
E-CHO* Qoi s H/l" s Fos-sur-Mer
Lacq Qir SMGH H4 - Marseille 77 ktep & 24 ktep
89 ktep & 24 ktep HylLann Occi'Jet Fos 2030
2029 Lannemezan  payte-Garonne Fos-sur-Mer
72 ktep 34 ktep 77 ktep
2029 2031 2029



What all of this
mean ?
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Weak regulation
no project, no
competitiveness

A missed opportunity for
EU clean tech leadership
and climate objectives



3. Legal
implications in
France
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Transposal of RED lli

e Implementation of RED takes years : very complex file, low level of political attention
and expertise, lack of harmonisation b/w MS

e French transposal : mechanism to incentivize the reduction of the carbon intensity of
fuels (Incitation a la réduction de l'intensité carbone des carburants (IRICC)) - adoption
still pending

Proposal includes:

- Obligations until 2035 with progressive enforcement for shipping

- Scope : international bunkering volumes + inland navigation + Ships < 500 GT
- 1,2% RFNBO target for fuel suppliers in real energy terms
- E-fuels target for electrolysis from the grid (low carbon nuclear electricity) and
RFNBO
- Multiplier for volumes over the 1,2% target
- Credits for installation of OPS : T&E
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Uncertainty remain

e Legal framework : IMO vs EU (upcoming revision of Fuel EU
Maritime and RED III)

e Political instability in France

e Funding strategy of e-fuels producers

e Oil and gas companies : the missing ones !
e Competition between EU ports

e Competition with e-fuel production outside Europe
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