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Key drivers for decarbonization in shipping

- INTERNATIONAL
Regulations {Qﬁf}} MARITIME
ORGANIZATION

Regulations and policies
and policies

Climate Bonds TA"XO;.OMY &

¥ 7'.,»

Access to
investors and

capital ‘ POSEIDON \\\ ICMA

PRINCIPLES International Capital Market Association

of cargo

&

owners and
Ny &
consumers aquinor .-

2 DNV ©

DNV



The regulatory framework to reduce GHG emissions
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The IMO postponed adoption of the first ever global
pricing of GHG emissions — 10—-15 BUSD per year

IMO Net-Zero
Framework:

= Technical GHG Reference=93.3 gCO,eq/MJ
i 20 (2008 average)
requirement
= Pricing if 40

emissions per
unit energy

above limit

Units: Reduction from 2008 reference (%) Units: gCO,eq/MJ

.

= I[MO to receive
10-15 BUSD 100

2028 2030 2032 2034 2036 2038 2040 2042 2044 2044 2048 2050
year

Net-Zero Framework

Note: the decision to adjourn the adop.ti‘c‘)An:Qi‘.‘IMO NZFby one year’,éqi;ld 'r.eg.u,lt'-in‘ 'cHangéS't() 'thve', reghlétio'n’s,-’int:ludihg aspects such as timeline




Why biofuels?

GHG emissions

Absorbance of CO, R

from atmosphere by
biomass feedstock
during growth

Vessel

Carbon cycle

(simplified)

Combustion of biofuel }

releases CO, into ! End of
atmosphere | lifetime
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In 2024, global suppl
amounted to about 1

Global biofuels supply (2024)
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Bio-methanol,

04

Biodiesel,
41

Ethanol,
(]0]

Liquid biofuels

11 MAY 2023

Bigjet, 1.0

Biogas (excl.
biomethane), 35

Gaseous biofuels

Sources:
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Share of supply by feedstock (%)

f liquid and gaseous biofuels
Mtoe

Biofuel supply by feedstock-type (indicative)

Other non-crop, <0%

Conventional feedstocks

Other non-crop. <0%

Advanced feedstocks

Starches, 73%

Waste and residues, 18

Sugars, 27%

Ethanol

IEA (2025a), Renewables 2024 — Analysis and forecast to 2030. International Energy Agency.
IEA (2025b), Outlook for biogas and biomethane — Prospects for organic growth. International Energy Agency
IEA (2025c), Renewable Energy Progress Tracker, https:/Awww.iea.org/data-and-statistics/data-tools/renewable-energy-progress-tracke r#overview

GENA Solutions (2025). Renewable Methanol Update (October 2025), Retrieved from Renewable Methanol: https:/www.genasolutions.com/analysis_and_insights/58
Argus Media (2022). Argus White Paper: BioL PG: Supply boost. Argus Media.

Vegetable oils, 82%

Biodiesel

Waste and residues,
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Vegetable oils, 49%

Renewable diesel
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*includes all biogases, including biomethane




oday, the share of total biofuels supply consumed by ships is
very small, but growing

End-use of liquid biofuels by sector
(2024)

Aviation, Maritime,
0.8% 0.6% m Bio-blended residual fuel oil * Bio-blended distillate fuel

Liquid Biofuels _ —
(Ethanol, FAME, HVO, .
biojet) ol
% 5
~ .
0.2-0.3% |
(of marine energy use) ' —

2021 2022 2023 2024 2025*
*for 2025, values reflect the time period leading up to 2025-10 (Rotterdam) and 2025-09 (Singapore)

Uptake in shipping (2024) Reported bunker sales (2021 — 2025%)

(Singapore and Rotterdam)
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MPA Singapore (2025). MPA Singapore. Retrieved from Maritime Performance:

Port of Rotterdam (2025). Port of Rotterdam. Retrieved from BUNKER SALES PORT OF ROTTERDAM 2021 - 2025:
IEA (2025), Renewable Energy Progress Tracker, Renewable Energy Progress Tracker — Data Tools - [EA
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Biofuel bunkering operations have taken place in more than

60 different ports since 2015
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FAME and HVO are fundamentally different fuels with distinct

properties

Comparison of selected fuel characteristics for pure FAME e
and HVO, using MGO as the baseline = often referred to as biodiesel

P CAME Vo = relatively good combustion and lubricity properties

Energy content Lower S—— = poses some challenges compared to standard oil fuels,
particularly in terms of stability (degradation), corrosivity,
and cold flow properties

Cetane number Comparable Higher
Density Comparable Slightly lower

Viscosity Slightly higher Slightly lower Hydrotreated Vegetable Oil (HVO):

Material compatibility Incompatible with certain materials* Comparable

Flash point — Comparable = often referred to as renewable diesel

EREt Good** Poor = compared to MGO, HVO has a similar flashpoint, good
cold temperature tolerance, robust stability and oxidation
properties, and is generally comparable in terms of
microbial growth or materials compatibility

Cold flow properties*** Poor Good / Comparable

Storage stability Poor Good / Comparable

*Corrosive activity varies with quality indicators such as acidity; **FAME maintains good lubricity despite having a very low sulfur content;
***Cloud Point (CP), Pour Point (PP), and Cold Filter Plugging Point (CFPP)

Industry experience so far indicates that use of FAME and HVO generally proceed without significant problems

(blends and pure products), provided that appropriate preparations and measures are taken

c |
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Summary
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GHG regulations will likely boost biofuel demand in shipping, but today the main
push comes from cargo owners aiming to cut Scope 3 emissions

Global biofuel production reached ~160 Mtoe in 2024; GHG saving and sustainability
criteria will impact the share of supply eligible for use in shipping

Biofuels accounted for 0.7 Mtoe or 0.2—0.3% of shipping’s total energy consumption
in 2024, bunker sales in Singapore and Rotterdam suggests rising use

Industry experience so far indicates that use of FAME and HVO generally proceed
without significant problems (blends and pure products), provided that appropriate
preparations and measures are taken
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Thank you for listening

Oyvind Sekkesaeter
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