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Introduction

• Shipping now produces c.885mt of CO2 and 2.4% of global CO2: 

a Capesize averages 103t per day.

• Regulatory framework and wider policy announcements                                                          
are ramping up from political regulators, cargo and                                                      
financiers: IMO EEXI/CII, EU regulation including ETS,                                                     
Poseidon Principles, Sea Cargo Charter. 

• Building pressures to move faster than the current IMO targets
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Fuelling Transition

• Fuelling Transition is in its infancy, but start has been made: 

• 24% of fleet is Scrubber fitted, 

• 26% “Eco” engine

• 4% Alternative Fuelled: 

• Biofuels are now gaining traction in the marine transportation sector

• LNG as a fuel gaining traction but no clear “winner” yet. Emerging alternative fuels include LPG, 
Ammonia, Methanol, Hydrogen, Biofuels and Battery Power. 

• In 2022, ~65% of tonnage ordered is LNG fuelled and increasing optionality (e.g. Ammonia Ready).

• Newbuild vs Retrofit debate: fleet renewal options: newbuilds, buy modern tonnage or retrofitting with 
technology: ESTs/engine retrofits etc.

• Range of scenarios for shipping to meet its IMO 2050 targets but this will include fuel change, speeds, 
ESTs etc. How do we meet a net zero target?
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What do we mean by zero-carbon fuels?
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Transition to zero emission vessels means phasing out fossil based fuels.

Zero-carbon energy sources

Energy source Methanol Hydrogen Ammonia Electricity Diesel LNG

Natural gas with 
CCS

NG-hydrogen NG-ammonia

Biomass bio-methanol bio-diesel bio-LNG

Renewable 
electricity

e-methanol e-hydrogen e-ammonia batteries e-diesel e-LNG

Lloyd's Register – creating sustainable pathways



A transition involving a wider system
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Resources 
Production , conversion 
and system integration

Bunkering and Ports 
integration

Fuel storage and 
handling onboard 

Propulsion

● Biomass 

● Electricity from non-
biogenic renewable 
energy (e.g. solar, 
wind)

● Fossil fuels (e.g. 
natural gas)

● Energy conversion 
systems (e.g., 
gasification, SMR, 
electrolysis)

● Transportation of both 
intermediate products 
or end-product

● Fuel storage

● Competing markets

● Refuelling ( e.g. barge, 
berth)

● Shore side storage

● Safety zone

● Fuel supply  system 
(piping)

● Fuel tanks (materials, 
capacity, location)

● Safety (venting and 
detection)

● Competence of crew 

● Main propulsion 
machinery 

● Auxiliary engines 

● (e.g. internal 
combustion engines, 
fuel cells system, 
reformers, electric 
motor, batteries)

● Energy efficiency 
technologies

Putting shipping into the wider energy context as we transition to alternative energy sources and technologies
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Our ‘Getting to Zero’ model.
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Zero-Carbon 
Fuel Monitor =

Community 
readiness 

level

Investment 
readiness 

level

Technology 
readiness 

level

Marine 
solution 

readiness 
level
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Zero-Carbon Fuel Monitor

Assessment of readiness

Promising zero-carbon 
fuels and related 
technologies

Evidence-based 
framework

Entire fuel supply chain

Identifying research, development and deployment projects to 
advance zero carbon readiness

Try it out here:

https://www.lr.org/en/marine-shipping/maritime-decarbonisation-hub/zcfm/


Current & future 
Challenges
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In June 2021, the IMO adopted extensive new CO2 regulations:

MEPC 76

Technical Operational

New 
Builds

EEDI
CII

Enhanced SEEMP

Existing 
Ships

EEXI
CII

Enhanced SEEMP

Operational Efficiency: Carbon Intensity Indicator (CII) rating
Management System: Ship Energy Efficiency Management Plan (SEEMP) 
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From the 2019 target, reductions are made:

CII Ratings:

Year Annual improvement from 
2019 ref. (mid-point of C-

rating band)

2019-2022 1%

2023-2026 2%

2027-2030 Not yet decided
(LR Assumes 2.75%)

The boundaries can be determined by the required annual operational CII 
in  conjunction with the vectors, indicating the direction and distance they 
deviate from the required value (denoted as dd vectors for easy reference),
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• If rating D for 3 consecutive years or rating E: develop and implement an approved 
corrective action plan as part of SEEMP to achieve rating C or better.

• In general, the new regulations will have an impact on how we operate our vessels (ship’s 
speed, hull optimization, propeller maintenance, alternative fuels, etc.)

• IMO 2020 vs IMO 2023. IMO 2020 was relatively straightforward, “Ships either had 
scrubbers fitted or converted to low-sulphur fuel. IMO 2023 is very dynamic.

• The critical profile of ships are the ones 12- to 15-year-old . They’re not old enough to be 
scrapped but not new enough to meet eco-design parameters, which is progressively 
stricter. 

• What might be a B rating in 2023 might be a D by 2030.

What is the impact/result:



Lifecycle GHG and carbon intensity draft guidelines for marine 
fuels and assessment of impacts of GHG measures.
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Challenges ahead - MEPC 78  (June 2022)



Development of the draft 2022 IACS guidelines on the 
implementation of EEXI

• ship type applicability, documents from which capacity 
could be taken

• consideration of Multiple Loadlines;

• issues relating to the EEXI Technical File, including the 
acceptance of EEDI Technical File in the EEXI 
verification.

• Ship speed Vref, including different options for the 
transfer from Service/Design draft to the EEXI draft, 
change of the EEXI draft, etc.

• Treatment of LNG carriers in the EEXI framework, 
calculation of attained EEXI for steam-turbine LNG 
carriers, reliquefaction plants considerations, etc.
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