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Recap: Fundamental challenges with Green Fuels

Renewable Electricity

demand

Decarbonizing deep sea
shipping through green
fuels will require 54% of all
renewable electricity in the

world

GHG Reduction

Potential

Production of fuel for
aviation and shipping gives
the least GHG reduction
potential per kwh

renewable electricity input

Energy

Losses

80 % energy loss from
renewable electricity
production via green

hydrogen and e-fuels to the

propeller of the ship

Carbon

Leakages

61% of the global electricity
grid is non-renewable
Premature demand of

green fuels will increase
shipping's emissions 2-8

times
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Cost

premium

Green fuels are around 10
times as expensive as

conventional fuels



Our position so far

Shipping does not have its own atmosphere — what we do at scale can have consequences
outside of our own sector - we must stop silo-thinking: decarbonizing one sector might
transfer the emissions to another sector, and increase the net global emissions until sufficient

renewable electricity is available

We believe shipping's best holistic contribution in the energy transition phase is not to change
to green fuels (yet), but to further improve on energy efficiency until sufficient renewable

electricity is available — then it will be our turn.

We cannot energy efficiency ourselves to zero emission, but on the road to zero we can
contribute significantly through efficient operation and available technology while renewable

energy infrastructure ramps up, bend the emission curve NOW - and buy time




...because: we do need time

Infrastructure required to deliver the renewable electricity demand from deep sea only

PR

e-Ammonia/e-Methanol
450 Mt

World Fleet 5500 Twh

« 2.200 carbon-neutral fuel projects
announced globally

* |nvestment decision made on less than

5%

Renewable Electricity
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MNUCLEAR

CAPEX
$ 3.7 Trillion

!

1700 km2, 771 nuclear plants
=>0,5% of Norway
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ON-SHORE WIND

@

CAPEX
$ 2.3 Trillion

!

4360 km?, 580k wind turbines
== 1,2% of Norway
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SOLAR CAPEX 39.250 km2, 12,2 Billion Panels
$ 3.4 Trillion =>10,2% of Norway
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168.000 km?, 139k wind turbines
OFF-SHORE WIND CAPEX .
4.4 Trillion => 41% of Norway
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Source: Odfjell SM TechSec, irena.org and miljodirektoratet.no (Onshore wind); BOW/UIB (Offshore wind); ArcelorMittal (Solar); energy.gov (Nuclear)
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OB Odfjell's Energy efficiency tool-kit



Operational Improvements

Odfjell has targeted energy efficiency and emission reductions since 2007, and has dedicated teams that drive the operational improvements

Collection of data from all vessels Automatic over-consumption/energy in-efficiency alarms system Business Intelligence tools on all data
(2007/2014) (2014) (2015)

Overview alerts (41) Vessel | Bow Cecil Alerttype | &l v Assignee Al

Bow Cecil 17002021 31082021 731 700 MaryAmnTeoc Medium Normal @ New
Bow Cecil 17092021 31082021 741 700  MaryAnnTeoc Medium Normal @ New
Bow Cecil 13002021 02092021 16 15 Mary Ann Teoc Medium Normal @ New
= Bow Cecil 13002021 02082021 1 0 Mary Ann Teoc Medium Normal @ New
o mption on bailers for engine room and accommodation in Bow Cecil 13.09.2021 03092021 18 15 Mary Ann Teoc Medium Normal @ New
- Bow Cecil 13002021 03082021 1 [ Mary Ann Teoc Medium Normal @ New
- Bow Cecil 14092021 05092021 1 [ Mary Ann Teoc Medium Normal @ New
- 8ow Cecil 14092021 06082021 18 O Mary Ann Teoc Wedium Normal @ new
= Soct blowing equipment nat in operational condition Bow Cecil 14092021 06092021 1 [ Mary Ann Teoc Medium Normal @ rew

Advanced Weather routing Speed optimization Intermediate Hull/propeller polishing
(2009 (2007) (2014)
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Up to 15% fuel Up to 10 mt fuel/d
reduction reduction observed




Technical Improvements

Odfjell has invested more than 30 million USD in retrofit of energy saving devices (ESD). We have done more than 130 ESD-installations since
2014, of which 18 last year and 18 this year. Ship-specific plans are developed for each ship to ensure Cll and FEM compliance

Mewis Ducts PBCF (2020-) Derating/Turbo charging E/R Lights off
29 installations so far 13 installations so far optimization (2018-) (2014-15)
; : 8 ships 26 ships

AR 4

A\ 10-5% fuel reduction ‘4\\1‘
S L p

‘Upo7 % fuel

¥Wreduction

Up to 10 % fuel
S cduction

Reversed osmosis (2013-) Propulsion Project (2014-18) Ultrasound (2021-) In-transit hull-cleaning (2021-)
33 ships 19 ships 12 ships 12 ships
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Results - Overall Cll Status

ODFJELL CARBON INTENSITY (AER)
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“But it is not zero...."” — food for thought

The carbon intensity reductions in Odfjell generates same CO2-reductions as 21 zero emission vessels
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Zero emission
vessels
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DNV Maritime Forecast 2023 — the role of energy efficiency
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*®7 Future demand of carbon-neutral fuels in shipping

350 -

“Reducing energy

300 -

Emission reduction by
reduced energy demand

consumption is critical to

250 A

200 | reduce emissions and

sustain increased energy

Emission reduction by use of
carbon-neutral fuel

150 ~

costs”
100 4

Million tonnes of fuel oil equivalent (Mtoe)

50 -

- DNV Maritime Forecast 2023

2025 2030 2035 2040 2045 2050
Year

Source: DNV Maritime Forecast 2023



Excellent examples in our own back-yard

Misje Rederi SeaTlrans

Wallenius

Wilhelmsen

Utkilen
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Novel technologies in our pipeline




The tool-kit is running low — the time has come to notch things up

Air-lubrication (October 2023) Solide Oxide Fuel Cell (December 2024) Suction Sails (December-2024)




Planmisto retrofit 4 sails on a Hudong vessel in
—=—_December2024
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Suction Off
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How it works
>

Suction off
i



How it works

Suction on

Wind
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Fuel EU Maritime (FEM)

Effect of WAPS for a vessel's FEM energy balance

Initial GHG Intensity 91,2

2035 2040 2045
Reduction 2% 6% 15% 31% 62% 80%
Required GHG Intensity 89,3 85,7 779 62,9 34,6 18,2

Reward factor for wind-assisted || Py ina GHG intensity ":’,;"|= Frina % (Im S T ——
ropulsion - WIND
pro g P Prop r Z0 My % COseqwers % LEV: + L % COsep crerricrs
My x LV x RWD; + LBy
0,99 0,05 - By, x I("lTlo‘:,,,,,] % (COseq ranas) + (ﬁr,w, X COspgra ,,‘_J_,)]
0.97 0,1 M X LeV,  RWD, + T Ex
| 0.95 | 20,15 Foina Reward factor far wind-assisied propaision

FueEUMaritime 2025-2029
200 -+

150 ~
100 ~

50 ~
0,0

-50 4

Compliance Balance (tCO5e)

-100

-150 A
As-Is WASP Bio-Fuel Blend
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Summary

« Shipping does not have its own atmosphere — what we do at scale can have consequences outside of our own sector - we
must stop silo-thinking: decarbonizing one sector might transfer the emissions to another sector, and increase the net

global emissions until sufficient renewable electricity is available

«  We believe shipping's best holistic contribution in the energy transition phase is not to change to green fuels (yet), but to

further improve on energy efficiency until sufficient renewable electricity is available — then it will be our turn
« Energy efficiency works! Odfjell's improvements in energy efficiency since 2008 equals 271 zero-emission Odfjell vessels

« This has been achieved by utilizing existing technology and without stress on the renewable electricity infrastructure, and

has reduced our costs / increased our competitiveness

«  75% of the world fleet has not installed any energy saving devices — the reduction potential is therefore high to quickly bend

the curve, as confirmed in the DNV Maritime forecast 2023



Conclusion

Energy efficiency answers to all the known GHG-regulations
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Energy efficiency of Carbon intensity CO2 quotas on Carbon intensity Carbon intensity in
the ship of the ship and its EU-voyages In the energy used the energy used
operation
Improves EEDI and EEXI Improves Cll-rating Reduce # CO2 quotas Reduce volume Reduce volume
(WAPS: 15%) requirement of alternative requirement of alternative

fuels fuels

21



Ntrog s

Thank you
forthe attention
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