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Introduction

The shipping industry is a vital part of world trade - 90% of goods are transported by sea.

However: also, one of the most carbon-intensive industries as it burns fossil fuel 



The IMO’s initial strategy

→ a reduction of the average 
carbon intensity by at least 
40% by 2030

→ reduce the total annual GHG 
emissions from shipping by at 
least 50% by 2050

Since 2018 ships of 5,000 GT and above must report data on fuel consumption. These 
ships account for close to 85% of CO2 emissions, hence IMO has settled on a new 
strategy to develop:

Figure 1. Table of graphics. Adapted from "IMO GHG Strategy – What does it mean?," by Katharine Palmer, 2018, from https://www.lr.org/en/insights/articles/imo-ghg-strategy-what-does-it-mean/. 
Copyright 2018 by Katherine Palmer



First step: 
monitor, report and verify CO2 emissions

1 Nov. 2022

Energy Efficiency Existing 
Ship Index (EEXI) and 

Carbon Intensity Indicator 
(CII) regimes under MARPOL 

Annex VI enter into force

1 Jan. 2023

Calculation and verification of 
Energy Efficiency Existing 

Ship Index – retroactive EEDI 
requirements applied to 

existing ships from 1 January 
2023;

1 Jan. 2023

Introduction of a rating 
mechanism linked to the 

operational Carbon Intensity 
Indicator, taking effect from 1 

January 2023; and

1 Jan. 2023

Enhanced Ship Energy 
Efficiency Management Plan 

to include targets for 
operational emissions, where 
an approved SEEMP needs 
to be kept onboard from 1 

January 2023.



As from Jan 1st 2023 applicable vessels will need to:

Calculate attained annual operational CII over a 
12-month period

annual rating ranging from A to E

Demonstrate reductions of carbon intensity 
from 2023 to 2030 by at least 40%



Alternative Fuel Options

Reducing Emissions whilst being 
economically sustainable



Liquified Natural Gas (LNG)

Advantages 

• Already in practical use 

• Infrastructure being developed 

• Lower in cost as compared to traditional marine fuels 

• High energy density 

• Specific regulations for LNG in IMO’s International 
Code of Safety for Ships using Gases or other Low-
flashpoint Fuels (IGF Code) 

Disadvantages 

• Commonly known as ¨transition fuel¨as 
reduction of CO2 emissions is LIMITED

• Requires a temperature of -162 Cº to stay in 
liquid state

• Low volumetric density (storage takes nearly 
twice the space of traditional marine fuels)

• Bunkering, storage and handling requires 
much more care than traditional marine fuels



Liquified Petroleum Gas (LPG)

Advantages 

• Lower in cost as compared to traditional marine fuels 

• Sulphur-free fuel type which makes compliance to 

emissions regulations easy by nature. 

Disadvantages 

• Similar to LNG, reduction of CO2 emissions is 
LIMITED

• As with LNG, LPG storage requires larger 
tanks

• Limited operational experience

• Lack of bunkering infrastructure



Biofuels

Advantages 

• Carbon neutral - derived from biologically renewable 
resources such as plant-based sugars etc.

• Commonly used biofuels are hydrotreated vegetable 
oil and biodiesel

• Usually blended with traditional marine fuels or used 
as a ‘drop-in’ fuel compatible with current 
conventional marine engine 

Disadvantages 

• Higher in cost as compared to many fossil 
fuels

• Technical issues that has potential to 
cause machinery breakdown if mishandled 

• Limited production capacity and availability



Hydrogen

Advantages 

• No CO2 emissions

• Suitable for use in fuel cells for small vessels 

• ‘Green’ production by way of electrolysis 
powered by renewable energy is possible

• Falling cost of renewable energy may lower 
green production costs 

Disadvantages 

• Does not exist naturally - produced mostly from 
fossil fuel sources (energy-intensive process).

• Large fuel volume (require 8 times more volume 
than fuel oils for equal power output) -
consequent storage capacity issues

• Fuel cells not currently capable of powering large 
vessels

• Requires a temperature of -253Cº to stay in 
liquid state

• Lack of bunkering infrastructure

• Highly combustible and explosive, giving rise to 
safety issues



Ammonia

Advantages 

• No CO2 emissions

• Conversion process relatively cheap and 
uncomplicated

• ‘Green’ production using green hydrogen and 
renewable power for the conversion process, is 
possible

• Higher energy density than hydrogen; storage 
requires refrigeration only

• Already produced in substantial volumes for the chemical 
industry

Disadvantages 

• Currently made using natural gas. The 
conversion process requires an additional 
input of energy for refrigeration

• Less energy dense than fuel oils

• Highly toxic – requires utmost care

• Technical challenges in combustion, such as 
low flammability and difficulties in increasing 
engine output

• Requiring larger storage capacity and/or more 
frequent refueling



Methanol

Advantages 

• Liquid at ambient temperatures, no need to heat or cool

• Easy to store and handle

• Low cost for conversion of existing engines

• Minor modifications to existing storage and bunkering 
facilities 

• Widely traded, well understood and already available in 
some ports for bunkering

• Biodegradable, with a lower impact on the environment in 
the event of spillage

• More energy dense than hydrogen and ammonia

• Clean burning fuel

Disadvantages 

• Production mainly from natural gas or coal, as such 
reduction of CO2 emissions is limited

• Lower energy density than fuel oil

• Large fuel volume approx. 2.4 times that of fuel oil -
requiring larger storage tanks and/or more frequent 
bunkering 

• Low flash point represents a fire risk

• Toxic when inhaled, ingested or handled

• Increased corrosion risks

• Large capital investment needed for more 
widespread storage and refueling infrastructure for 
shipping



Figure 2. Table of graphics. Adapted from "Ten ways to decarbonize ports," 
by PierNext, from https://piernext.portdebarcelona.cat/en/environment/ten-
ways-to-decarbonize-ports/ Copyright by PierNext Port de Barcelona



Main Challenges to 
be considered

• Availability

• Safety 

• Cost efficiency

• Resource limitation 

• Uncertainty



Decarbonisation in 
the offshore industry

• Analysis of Production chain -“green” production 
processes and generate “low-carbon barrels

• Identifying areas of improvement



Decarbonising a sector with intense energy consumption needs for heating is not 
the same as decarbonising other sectors where electrification may be more viable. 

Depending on the varying energy and raw material needs, we must apply policies 
and measures adapted to the specific needs of each sector.

Decarbonisation in the energy production industry



Trends & Conclusions

• Decarbonization efforts are moving at an unprecedented pace and are emerging as more complex 
and expensive than ever before, all while tracking critical international developments at the IMO.

• The industry is still awaiting detailed climate strategy roadmaps while clarity remains elusive as to 
whether a "winner" in the range of alternative fuel options will emerge, leaving several alternative fuel 
options to co-exist



Decarbonisation       
in Shipping

Thank you for your attention.
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