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Together with our partners, we...

106
of¢

Engineers, data analysts,
economists and scientists

of which have been seconded
in from partner companies

F:j Incentivize transition shift through regulation & policy
Eﬁ% (economic, technical & safety)

E.g. support development of visions (incl. strategies and targets), measures / regulatory
frameworks, and enforcement mechanisms at national, regional and international levels

% Mobilize the sustainable energy & fuels supply chain

E.g., Solve for feedstock availability, ensure necessary safety measures and certifications
are in place, and advocate for greater production of sustainable energy and fuels

>» Accelerate uptake of decarbonization solutions by
maritime players
E.g.. Support ship owners, operators, managers and service providers in understanding

zero- and low-emission technologies, updating decision making processes, and
addressing risk exposure, mitigation
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Current trend from the maritime industry
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Four dimensions to ensure timely transition

Regulation and Policy

Efficient and predictable
global regulation is
needed to level the

playing field and
incentivize zero carbon

shipping

®

Fuel availability

Alternative fuels are
more costly than fossil
fuels. Upstream
investments are large
and require firm long-
term commitments

Technology and
Infrastructure

Enabling new,
alternative energy and
fuel pathways requires

new technical solutions,

supply chains and
infrastructure

Adoption and
Capabilities

Adoption of measures
necessary to reduce
emissions requires new
business frameworks
and new competencies
and capabilities







Our analyses show that a multi-fuel future is the most likely outcome for the
shipping industry

Fuel demand (EJ/year) in a decarbonized scenario with a strict regulation
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There are multiple alternatives suitable for maritime propulsion
Different production cost, scalability and abatement potential

Q% Fuel production

Methane
reforming

Green electricity
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® Energy Carriers
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Liquefaction
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] E-hydrogen New-build and
 Blue hydrogen retrofits

E-ammonia New-build and
. Blue ammonia retrofits

Haber-Bosch process

MW

Synthesis &
Liquefaction

New-build and

Biowaste

Y

Synthesis

. E-methanol

| Bio-methanol

retrofits

Biofuel synthesis

i E-diesel Existing monofuel

Jjj Bio-oils vessels



Biofuels may stay around for many years

In operation
Conventional Alternative __ -
99.05% 0.95% - &7
LNG 0.72 %
G [ 015 %
———=—— Methanal ] 0.07 =%

Hydrogen | 0.01 %
Ammonia | 0.00 %

Total 35,000 vessels under the IMO NZF

Only 1% are currently alternative fuel

After 20-25 years many are scrapped, some
are repurposed

Average age 22 y; 50% older than 15 years

Engine retrofits typically target vessels < 10
years

On order
Conventional Alternative
84.299% 15.71%
LNG 8.18%

psthanc! I +.54%

LeG I 1.70%
ammonia ] 0.52%
Hydrogen | 0.47%

* QOutof ~1000-1500 new vessels per year,
200 are dual fuel

« No net zero without drop-ins (biofuels)




Regulation:
How EU and the IMO create a
DUSINESS case for sustainable fuel
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2025 Is a turning point for maritime decarbonization —a shift from ambition to

mplementation

Pre-2025

Setting the Ambition

2025

Building a Regulatory Framework

Post-2025

Implementation

« Companies set ambitious targets
for decarbonization

» The orderbook saw a shift towards
dual-fuel vessels

* Experimentation by front runners
with customer support and the
promise of regulation

®

* The IMO approves a Net Zero
Framework of incentives

* Inthe EU, the ETS isin its second
year, and FuelEU Maritime takes
effect, creating a market for
sustainable fuel

* Rising interest in industrial policy
for clean energy

Internal

For policymakers:
* Robust NZF guidelines

» National and regional support for
onshore infrastructure

For industry:

» Shipping to develop long-term
compliance strategies

» Experimentation with advanced
technologies



While uncertainty remains on the IMO NZF, EU policy remains in place

The Renewable Energy o 0/ . FuelEU Maritime limits GHGs
Directive (RED) sets the (o) intensity of fuel, driving fuel
rules switching
. @ Penalties paid for
@ Emissions values and SRS EhEa hE
V Sustainability criteria A
> _I
@ GHG emission savings 2 Pooling rewards
E vessels with GHG
0 Certification - intensity below the
NR targets
Relevant Legislation include: v
RED; Delegated Acts on RFENBO;
Gas Directive
2050

®

Internal

EU Emissions Trading
System (EU ETS) puts a
price on every tonne of
GHGs, driving efficiency

Ships must purchase EU Allowances
(EUAS) for every tonne of GHGs
covered. The price is based on the
ETS market which averaged 65 EUR
per tonne CO2in 2024
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Combined impact of EU ETS and FuelEU are expected to significantly drive-up
the cost of conventional fuel, creating a market for lower cost sustainable fuels

Impact of FuelEU and EU ETS on LSFO Fuel Cost

Cost [USD/Tonne LSFO blend]
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The lower GHG intensity of LNG leads to competitive compliance costs for
NG + biogas compared to other strategies

Fuel plus compliance cost for a range of scenarios

1,600

800

USD/tLSFOeq
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— [LSFO+biodiesel | NGy piogas LSFO+ZNZ e 100% ZNz
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The vessel blends in

The vessel uses 100%
The vessel blends in The dual-fuel vessel

o ; biomethane with LNG to uses ZNZ up to the point ZNZ and benefits from
b'Odﬁ:/leéV_pth ?FO to meet IMO Tier 2 of IMO Tier 2 both surplus and
mee ier :
: compliance compliance; It does not rewards
compliance

sell surplus but earns
rewards
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How to reach IMO target of 5% uptake of alternative fuels by 2030

lllustrative
Bio-diesel

{ Bio/e-methane J ~0.5 EJ {Bio/e—methanol}
equivalent

to 5%
Blue/e-
ammonia
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Timeline

Maritime transition is an integral part of the greatest
economic transformation since the industrial revolution

lllustrative

Transformation of
mobility

Industrial revolutions
(manufacturing)

Communication and
telco revolutions

The green transition -
incl. Maritime transition

®

— The green transition will be the
‘greatest economic transformation
since the industrial revolution’

— It will involve the greatest capital
reallocation of our lifetime — with
N % USD 3.5tn additional annual CAPEX
flowing into low carbon technologies
towards 2050
o
Qg
_cfmh
= )
AN

— Sectors like maritime that require
significant changes can gain valuable
insights by examining past
transitions

¢ g3

Fossil fuel- based economy Net-zero economy
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