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Strengthened IMO strategy on GHG reductions

Units: GHG emissions

Bl Emission pathway in line

\/\/\ with IMO’s GHG strategy
Bl Business-as-usual

emissions
2008 as

Peak as soon Emission gap

base year

as possible

Total:
20% reduction

Intensity:
40% reduction

co; iuel: Total: Net-zero
c energy share o s GHG emissions
70% reduction A by 2050
2008 2020 2030 2040 2050
Total: Well-to-wake GHG emissions; Intensity: CO, emitted per transport work; Fuel: Uptake of zero or near-zero GHG technologies, fuels and/or energy sources ©DNV 2023
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Agreement In principle
on hew GHG Measures

* Technical measure: GHG intensity fuel
standard:

» Regulating the phased reduction of fuel well-to-
wake GHG intensity

« Separate proposals from EU and China could
form the design basis

« Economic element: a price on GHG
emissions

* No agreement on pricing mechanism, but could
potentially be linked directly to the GHG
intensity fuel standard

* Timeline
« Adoption in 2025, Entry into Force in 2027
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Use of biofuels under
DCS and CII regulations

* Biofuels can use a CO, conversion factor
equal to the well-to-wake GHG emissions
factor if they:

» Are certified by an international certification
scheme

* Meet their sustainability criteria

* Provide a well-to-wake GHG emissions
reduction of at least 65% compared to fossil
MGO

« Temporary, until regulations apply the
methods in the LCA guidelines.
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Other matters

Fuel lifecycle (LCA) guidelines adopted

« Methods for calculating well-to-wake and tank-to-wake
GHG emissions — grams CO.e per MJ

 Sustainability topics/aspects

No immediate changes to the CIll framework —
review to be completed by 2025

Brief discussion on framework for onboard
carbon capture and storage

* No substantial discussion - postponed to next working
group in April 2024

 To be linked to the further work on the LCA guidelines

Approved amendments to DCS, likely taking
effect from 2026

« Additional data elements: e.g. fuel consumption per
fuel type and energy consumer and transport work
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EU Green Deal — a climate neutral Europe by 2050

« Estimated 90% reduction in maritime -
transport emissions relative to 1990 needed
by 2050 200 -

* Fit for 55 package proposed by Commission on
14 July 2021. Key elements for shipping:

* Inclusion of shipping in the European Trading
System

GDPand Net Emissions (1990=100)

Greenhouse Gas
Emissions and
Removals

* FuelEU Maritime: requirements on lifecycle GHG
intensity of energy

01 555500

» Revision of Alternative Fuels Infrastructure 20 - ! i

Regulatlon Shore Slde electrICIty and LNG |n Core “ 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

network ports by 2030 (electricity) and 2025 (LNG) Non-CO2 other e Mo CO2 Agricuture

e Tertiary s Transport . | ndustry

« Revision of Energy Taxation Directive: Ending tax T s D e eae - R e

exemptions for marine fuels within EU Source: EU Commission, COM(2020) 562 final
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Shipping to be included in the EU Emissions Trading
System from 2024

2023 2024 2025 2026 2027 2028
onwards

Ship sizes and type
Cargo/passenger ships (5000+ GT) v
Offshore ships (5000+ GT) 777
Offshore and general cargo ships (400-5000 GT)
Other cargo/passenger ships (400-5000 GT) To be decided
Greenhouse gases
Carbon dioxide (CO,) 000
Methane (CH,) and Nitrous oxide (N,O) 000000
Phase-in

% of emissions included in ETS scope % @

% Reporting only (MRV)
B ncluded in ETS scope
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FuelEU Maritime — requirements to lifecycle GHG
iIntensity of energy from 2024

. . : : . . gCo;
Applies to all ships above 5000 GT transporting Well to Wake GHG intensity = —=4
passengers or cargo Mj

Reference and reduction rates
Reference (2020-average)
_ % m—— e ———— - 90

* Requirement to the yearly average well-to-wake GHG 20
intensity of energy used on-board: 8 20% 70

= O
* Includes CH, and N,O and electricity received, rewards for using s g 400 60 2
wind power S ’ 50 &
RS o)
_ 30

« Requirement to the use of shore power: 80% 20

* From 1 January 2030 for container and passenger ships not using 10
zero-emission technologies: connect to shore power while at -100% 0
berth in TEN-T ports for more than 2 hours 2025 2030 2035 2040 2045 2030

Reduction 2025 2030 2035 2040 2045 2050
Reduction (%) 2% 6% 14.5% 31% 62% 80%
5:2:;?;(322 vy 893 85.7 77.9 62.9 34.6 18.2
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EU ETS and FuelEU

compliance options

Option

Fossil LNG/LPG

Sustainable biofuels

Renewable fuels of non-biological
origin (RFNBO), recycled carbon
fuels (RCF) (e.g. e-methanol)

Shore power

Wind assisted propulsion

Energy efficiency

Onboard carbon capture and
storage

Compliance balance (borrow, bank,
pool)
Pay penalty




Fuels and emission factors under FuelEU and ETS

Well-to-tank ‘ Tank-to-wake
GHG
(FuelEU only) ‘ CO, ‘ N,O and CH,
Fossil fuels i ” Default only Default only
If no: Use least
favourable fossil Default or actual
fuel pathway values certified
_ Sustainability and by means of
Biofuels GHG saving vos laboratory
criteria (50-65%) ETS: zero i i
Actual certified _ testlng O.r direct
slee F.ueIEU. emissions
effectively zero** measurements

RFNBO, GHG saving
RC F, | CF* criteria (70%) Yes

v

*) Renewable fuels of non-biological origin (RFNBO) (e.g. e-methanol), Recycled carbon fuels (RCF). Low carbon fuels (LCF) to be clarified
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ETS impact highly dependent on ship type and trade
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4.00M
3.50M
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oom DNV
Ferry-ropax Cruise Ro-ro Container Offshore Liquefied gas tanker Vehicle Qil tanker Chemical tanker General cargo
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Potential impact of EU ETS and FuelEU using biofuel

2025-2029 2030-2034 2035-2039 2040-2044 2045-2049

for one ship

« About 2500 t MGO @ 580 €/tonne fuel on
voyages in or out of EU 1 800 000

» Switching to FuelEU required amount of 1600000

sustainable biofuel @1060 €/tonne fuel i i;‘gﬁ 882

+ ETS cost @90 €/tonne CO,e is reduced o000
correspondingly W 00000
400 000

200 000

* FuelEU impact expected to be more 0

significant over time
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Commercial agreements must be updated to secure that “the
polluter pays” and that Cll clauses are managed

)

c fé’ Shio Managers Ship Owner sets Terms of ETS allowance Terms of ETS

g ) makers) shi o%vners e F:Jirements to settlement agreed allowance settlement
o g Ship au between tonnage owner agreed between
=0 responsible for future receive and own :

S5 o o and operator/pool commercial operator
oo ETS allowances emission data

& < company and cargo owner

uf 2 2
0.1 (LI
Ship Mangger Ship Owner Ship Operator & Chartering Cargo Owner
! ! ! ! ! !

b EATI VRSN [ —— S(;“p Mapaggg”"ﬁ’ices Ship Tonnage Provider OShiptO"‘;”erEig‘éOiclfs Ship Ship Operator issues Chartering Opﬁratoé i”"Oiﬁest Cargoto"‘:”er Cargo Owner receives
o P 9 P 9 wner-or allowances generates report to perator for alowances a trusted and verified simulates the ased on charter contrac verified voyage
o shares surrender ETS > — i _
a o settle ETS allowances voyage statementto  voyage emissions statement as trusted
emission data allowances to < . < < ) ;

g ith th thoriti with operator/pool settle ETS allowance performance, pre basis for commercial
x WL @Ry CLAULIOITICS Ship Owner compensates company Ship Operator compensates with Cargo Owner fixture Cargo Owner compensates the agreements

the Ship Manager the Ship Owner Ship Operator

Emissions Connect

Sharable, real-time verified emissions data and voyage statements ready to facilitate ETS settlements with trust
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Concluding remarks
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Business implications

* We have our marching orders — the maritime
decarbonization course and speed is set

« Additional regulations are in the pipeline

* Regulatory complexity and overlap will
Increase, and compliance will become
tougher

* Energy efficiency improvements remain
important

 Zero and near-zero fuels are essential

« Knowing and understanding your own
| emissions data will be business critical
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