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Our purpose Our vision
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To safeguard life, A trusted voice

property, and the to tackle global
environment transformations
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A global assurance and risk management company
éﬂ%ﬂ:ﬁ’]ﬁﬁﬁnﬂ%g B4

~13,000 | 100,000 | 100+ 3%+

FERIRANGA /

E|3< / countries
EEX of annual revenue for R&D

=T / employees 22 |/ customers

ST T NERTE @ REIFEE. TAIE. JGIE. Q3o
o 2 G aE Energy .advisorly, certificatio_n, v_enﬂcahon, %
classification and advisory inspection and monitoring
B, ER%RE, LENESFHUHRRLE N fff ’*’é#’iiﬂw%i)&i\rt,\ ]
Software, cyber security, platforms and o)g))k, PRRIHER = aeALE i %
digital solutions Management system certification, supply

chain and product assurance

DNV



The world’s leading ship and

offshore classification society
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Global
network

Survey stations in
67 countries and
expertise in all ship
and offshore
segments

Local

expertise

Dedicated Ship Type
Experts (STEs) and
“2D” development
expert knowledge
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~11,000

Ships and mobile offshore
units in DNV Class

22%

Market share in orderbook
(as end of Oct 2023, by GT)

~1,000

Staff in China

25%

Market share at Chinese yards’
orderbook (as end of Oct 2023)
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Markets shaped by global transformations
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Managing growing system complexity
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/ Rapid technology development
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Increased regulatory pressure
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Business model evolution e
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Increased need for transparency
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Shipowners investing in fuel flexibility — half the ordered

tonnage can run on alternative fuels .
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GROSS TONNAGE

Ships in operation 0.05% Methanol Ships on order 0.80% Battery/Hybrid
R 2.24% PG
93.5% 0.26% Battery/Hybrid 48.7% 8.01% Methanol
5.96% LNG conventional
. fuel

World fleet Order book

40.3% LNG

6.52% Total 51.3% Total

Sourcesr: HSMarkn [Bamarkit com) and DNV s Altarnative Fuels lsaighes for the shipping induatry - AF] platform (afl drv.com)

Development of LNG, LPG and methanol fuel techaolagy uptake by mamber of ihips, excluding gas carviens

Ships i operation
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Newbwldlng Orderbook Market Share in Alternative Fuels
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Dual Fuel Orderbook Market Share, build global
Total of 1,287 vessels

Source: IHS Markit, Oct 2023

KR, 50, 4%

NK, 67, 5% / RINA, 37, 3%

- CCs, 28, 2%

LR, 208, 16% Others, 52, 4%

ABS, 212, 17%

) DNV, 403, 31%

\ BV, 230, 18%
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Dual Fuel Orderbook Market Share, build in China
Total of 543 vessels

Source: IHS Markit, Oct 2023

NK, 11, 2%
KR, 7, 1%

/6thers 2, 1%

LR, 69, 13% /

BV, 105, 19%

RINA, 21, 4%
CCS, 28, 5% |

ABS, 87, 16%

DNV, 213, 39%

DNV



Maritime Forecast to 2050 — key flndlngs
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Strengthened Shipping will Half the ordered Global fuel Onboard carbon
IMO ambitions require an tonnage can use production capture and
and first estimated LNG, LPG or standards are nuclear are
international 30-40% of global methanol in needed to meet technically and
CO, price in EU, cross-sector dual-fuel engines IMO'’s net-zero economically
set the carbon-neutral close to 2050 feasible options
decarbonization fuel supply in goal
pathway 2030
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IMO decarbonization ambitions significantly strengthened
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Units: GHG emissions

R Emission pathway

in line with IMO’s
revised GHG strategy
@ MR Emission pathway
Poak a5 500N in fine with IMO’s
as possible 2018 GHG strategy
m Business-as-usual
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eduction
Emission gap
Intensity:
Fuel: Net-zero
Total: Fos
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by 2050

2020 2030 2040 2050

Total: Wel-2o-wake GHG emissions, lntosaity: CO, emvod peor tranaport wark, Fuel: Uptake of 2000 or noar-sero GHG sechnologes, fuels andior onergy sources




Reducing energy consumption is critical to reduce emissions
and sustaln increased ene ?y costs
=
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Units: Million tonnes of oil equivalent (Mtoe)

350
Estimated fossil fuel wuthout measures
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Emission reduction by
reduced energy demand
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Estimated fossil fuel with all measures
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All decarbonization solutions must be explored
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LOGISTICS AND
DIGITALIZATION MACHINERY ENERGY

Speed

reduction

Hull coating Machinery LNG, LPG
efficiency
improvements

Waste-heat
recovery Methanol

Carbon
capture and

Biofuels
storage

Hull-form
Vessel optimization

utilization Electrification

Air lubrication
Vessel size

Cleaning

Engine de-rating Ammonia

ARernative
routes

Battery Hydrogen
hybridization

Fuel cells

Wind power

Nuclear

>20% 5%-15% 5%-20% 0%-100% 0%-90%
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Shipping requires an estimated 30-40% of global
carbon-neutral fuels in 2030
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Units: Million tonnes of oil equivalent (Mtoe)
70
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60 global
energy

use,
50 280
Estimated supply of Mtoe
carbon-neutral fuels to all sectors
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10 Estimated demand from
shipping for carbon-neutral fuels
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Regulations are needed to ensure emissions are not moved
from ship to shore

= 2l B A LR RHE A = Eitin R F in e i

TR EF i BN
Units MiCO e'year  No production standard or fuel standard With production standard or fuel standard

Gl S T
Fuel production

2050 2020




Maritime Forecast to 2050 — implications
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Fuel producers
must accelerate
plans, but need
offtake
commitments
from fuel buyers

£
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Reducing energy
consumption
critical to lowering
emissions and
softening the
impact of
increased energy
costs

>

The fuel and
technology shift
will require large
scale training of

seafarers, no matter
which technologies
and fuels are the
winners

A A

Further regulatory
clarity and
commercialization
of new technologies
is required

Cost of
decarbonization
must be carried
through the
maritime value
chain by green
corridors or similar
E A ERIE NS

The 2020s is proving to be the decisive decade for decarbonization of shipping
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Maritime FO(ecast to 2059 — recommendations
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Shipowners should:

= Reduce energy consumption now
= Consider all decarbonization options
= Focus on fuel flexibility

= Consider long-term fuel strategy
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Pathway to Net Zero roadmap in Maritime
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Decline in emissions Share of oil 13 12 8 09
from 2022 to 2050 in 2050 ! :
World maritime indicators :
— 5% low-carbon [ A 28% low-carbon [ A 87% low-carbon [ 5
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CAPITAL !
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B E-fuels | O
Ammonia
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A global and regional forecast to 2050
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TRANSPORT IN
TRANSITION

A deep chve 1rte hale slectroty

o d e Energy Transition Outlook 2023

2EHIRY @ eto.dnv.com
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WHEN TRUST MATTERS
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Thank You.

www.dnv.com
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