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To 2030 and Beyond:
Pathways to de-risk the Transition

London Ship Finance Forum,
25% January 2024
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Energy cargoes will evolve through the transiti@ships will have’
to do so as well
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2030s will pose a significant compliance challenge, and
strategies need to be put in place over the next two years
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The design ofFuelEUmeans that the energy tranSition brings

commercial opportunities as well as challenges
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Procurement for the shipping Industry will have to look
fundamentally different In the future
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Future cargoes
through the
energy transition




Scenario
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Analysis Using LROs Global Maritime Trends 2050 Report

s Co-operation PR &

Global Maritime
Trends 2050

Early Transition Tech-Driven Transition

Nature of global co-ope ration
onclimate agenda

Gradual - Speed of technology uptake - Rapid

Delayed Transition Fragmented Transition
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Scenarios for the Evolution of Gas Shipping
Demand for seaborne gas flows will grow, but their composition will be shaped by the regulatory environment
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Challenges for
Existing Vessels




Shipping facing a tiered future?
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ClI-Driven Techno-Commercial Outputs

Developing vessespecific pathways to ensure and deliver compliance
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- = IMO Target Trajectory
—— Speed Optimisation
Other Operational Measures
= Drop-in Biofuel
—— Newbuild ZEV
Existing Avg. Speed
¥ Newbuild Avg. Speed

Replacement vessel moves
significantly below IMO
emissions reduction
trajectory
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Cll StressTesting BFuel Switching and Optimal Design

Using scenarios to look into the future to understand what solutions need to be deployed
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Assumptions

I ClIl Trajectory: Straight
Cll line between 2030
Cll requirements and
towards 0 by 2050.

' The same operational
......... = A profile as observed as
--®- Base in 2022 was held

--@- Bio-Methanol constant until 2050.
--@- E-Methanol

N om

AER [gCO,/t. NM]

' Fuel mix: Will change
year-on-year to ensure
upper C every year.

2020 2025 2030 2035 2040 2045 2050
Year

Commercial in confidence. Do not
distribute without further consent from
LloydOs Register




Opportunities
from the
Transition




CAPE>XComparison: By Fuel Typefor 202'#2036 &0312040

Although the methanol price & delta sees CAPEX riseltl@EUbffset provides savings @&55m vs a VLSFO vessel.

VSLFO Baseline = $54.5m

I =$0.5m
Methanol Grey
E - Methanol
$8m
Bio -Methanol
$25.6m [J108°0
20 0 20 40 60 80 100
M FuelPremium ™ Build Premium M |nsurance Premium FuelEUSavings I ETS Savings
VSLFO Baseline = $82.7m CAPEX by Fuel Type & FuelEU Saving: 2031-2040
I =$0.5m
Methanol Grey 15.1 (3 10
$30.6m o9
E - Methanol 80.2 [3
$32.3m Ji3a0 106.6
io - Methanol
$54.9m 240 86.1
2 o 0 10 20 30 40 50 60 70 80
Note: the FuelEU bar for bio & e-methanol . . .
haen cut to fit. H Fuel Premium ™ Byild Premium ™ Insurance Premium FuelEU Savings ~m ETS Savings

Green Text = Savings

CAPEX by Fuel Type & FuelEU Saving: 2027-2036

Red Text = Losses

120
Millions

90
Millions

Key Assumptions

I Costs savings assume the Poolin
of the vessels across the fleet

I E-methanol is not cost
competitive from 20272036, due
to high fuel costs and loviruelEU
savings

I From 203312040, Emethanol
becomes commercially viable, as
the cost of the fuel reduces and
the potential savings on
the FuelEUPenalties increase.
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Changing

Procurement of
Fuels and Ships




E-LNG (Synthetic LNG)

Renewable electricity for hydrogen production and CO2 from DAC or BECCS are the main cost sensitivities

Total:
$2393- 7725/t (DAC
0.6tof H2 @ $ 2390440/t $150-300/t $139/t $162/t $23935925/t (B(ECCS))

3tof CO2 @ $10800/t for DAC
3tof CO2 @ $10Q@00/t for BECCS

High costs of DAC cause the hig

9000 )
E-LNG price
8000
. 7000
Assumptions 6000 E-LNG price is driven by the
! 3.5t of CO2 and 500kg of H2 are 2 5000 hydrogen prices and its maturity
required for 1t of EDiesel s
I H2 costs include water, % 4000
electricity, electrolysis, 3000
compression and storage 2000 E—
I Assumed is H2 price between . -
$2.37.5/kg (low and high case)
! Point Source Fossil is excluded: it 0

. . . . E-LNG Input Costs High Case E-LNG Input Costs Low Case E-LNG Input Costs High Case E-LNG Input Costs Low Case
is still not certain how will PSF be DAC DAC BECCS BECCS

recognized under the regulations

H Hydrogen ®CO2 Methanation ™ Grid connection M Liquefaction M Transportation, Storage and Bunkering
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Lifecycle Analysis to Underpin True ESG Assessments

Operations are not the only environmental impact from shipping

HOTSPOT IDENTIFICATION

Yard Processes es 9%

Copper, 1%
Aluminium, 0.37%

PU, Rubber, PVC...

6%
Ship Recycling

OEMs, 4%

ring/— Others, 2%
Road transport, 2%

Post-outfitting >
Ship transport, 0.37% /// \ \\

Ship Bu

70% Pre-outfitting :
Ship Operations —— —
Total (in kgs) Material Shipbuilding e
Consumption
co2 28.5 Million 21.8 Million 6.7 Million = |dentification of hotspots for improvement can help design the sustainability
co 0.42 Million 0.32 Million 0.10 Million : ¥
— — — strategy and compare costs with benefits.
NOx 0.048 Million 0.036 Million 0.022 Million
N20 1,140 870 270 = Lifecycle assessment can be assessed at various stages to compare the actual
SOx 890 640 250 impact of each individual process to determine suitable improvements.
voc 1,470 1290 180
PM10  0.0363 Million 0.03 Million 0.0063 Million

Ethylene
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Thank you

james.frew@lIr.org




