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Energy cargoes will evolve through the transition Ðships will have 
to do so as well

2030s will pose a significant compliance challenge, and 
strategies need to be put in place over the next two years

The design of FuelEUmeans that the energy transition brings 
commercial opportunities as well as challenges

Procurement for the shipping industry will have to look 
fundamentally different in the future



Future cargoes 
through the 
energy transition



Early Transition Tech-Driven Transition

Fragmented TransitionDelayed Transition

Scenario Analysis Using LRÕs Global Maritime Trends 2050 Report
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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
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Shipping facing a tiered future?
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CII-Driven Techno-Commercial Outputs
Developing vessel-specific pathways to ensure and deliver compliance
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Vessel falls off trajectory 
in 2027 even with speed 
reduction & EETs

2033: final full 
year of operation Replacement vessel moves 

significantly below IMO 
emissions reduction 
trajectory

ZERO CARBON 
VESSEL

SPEED OPTIMISATION

2024: EETs 
fitted at 
drydock

Other Operational Measures

IMO Target Trajectory

Newbuild ZEV
Drop-in Biofuel

Speed Optimisation

Existing Avg. Speed

Newbuild Avg. Speed

DROP-IN 
BIOFUEL

OPERATIONAL OPTIMISATION, 
WEATHER ROUTING

SPEED OPTIMISATION

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

IMO Mid Term - Based 
Mid Measures 



CII Stress-Testing ÐFuel Switching and Optimal Design
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Assumptions

! CII Trajectory: Straight 
CII line between 2030 
CII requirements and 
towards 0 by 2050.

! The same operational 
profile as observed as 
in 2022 was held 
constant until 2050.

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

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

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



Opportunities 
from the 
Transition 
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CAPEXComparison: ByFuelTypefor 2027-2036 &2031-2040
Although the methanol price & delta sees CAPEX rise, the FuelEUoffset provides savings of$55m vs a VLSFO vessel.

Key Assumptions

! Costs savings assume the Pooling 
of the vessels across the fleet

! E-methanol is not cost 
competitive from 2027-2036, due 
to high fuel costs and low FuelEU 
savings

! From 2031-2040, E-methanol 
becomes commercially viable, as 
the cost of the fuel reduces and 
the potential savings on 
the FuelEU Penalties increase.



Changing 
Procurement of 
Fuels and Ships
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E-LNG

Hydrogen CO2 Methanation Grid connection Liquefaction Transportation, Storage and Bunkering

E-LNG (Synthetic LNG)
Renewable electricity for hydrogen production and CO2 from DAC or BECCS are the main cost sensitivities

Electrolysis 
(PEM/SOEC

/Alk)

Renewable 
Electricity, water

CO2 from 
DAC/BECCS

H2 
compression E-LNG 

(Liquefaction)

Transport, 
Storage and 
Bunkering

VesselGreen H2

CO2

Methanatio
n

! 3.5t of CO2 and 500kg of H2 are 
required for 1t of E-Diesel

! H2 costs include water, 
electricity, electrolysis, 
compression and  storage

! Assumed is H2 price between 
$2.3-7.5/kg (low and high case)

! Point Source Fossil is excluded: it 
is still not certain how will PSF be 
recognized under the regulations

Assumptions

3 t of CO2 @  $100-800/t for DAC
3 t of CO2 @  $100-200/t for BECCS

0.6 t of H2 @ $ 2390-7440 /t $150-300/t $162/t 

Total: 
$2393-7725 /t (DAC)

$2393-5925/t (BECCS)

E-LNG price is driven by the 
hydrogen prices and its maturity

High costs of DAC cause the high 
E-LNG price

$208-260/t 

(Pipeline + 
grid 

connection)

$139/t
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Lifecycle Analysis to Underpin True ESG Assessments
Operations are not the only environmental impact from shipping



james.frew@lr.org

Thank you


