
Decarbonisation of Small 
Vessels: An Overview



Decarbonisation

• Undergoing a climate crisis

• UK Government has goal of zero carbon 
by 2050 and in 9 years reduced to 78% 
that of 1990s levels [1]

• UK Clean Maritime Act: “the expectation 
that the maritime sector will transition 
away from fossil fuels extends to all parts 
of the sector” [2]

• IMO has set plans to reduce shipping 
emissions by 40% for 2030, and has 
already enacted binding regulations to 
improve efficiency of ships [3]



Conventional Drive: it’s Solar

• Currently using internal combustion 
of fossil fuels

• Crude oil is prehistoric marine plant 
matter refined through geological 
pressures to form a hydrocarbon 
rich liquid

• Crude oil is millions of years of 
stored sunlight; 1 litre of fuel would 
require 27 tons of prehistoric plant 
matter

• To replace our energy use today 
with burning plant matter, we would 
have to burn 1/3rd of all above 
ground land-based plant matter. 

Ref: [4]



Reference Scenario

• A passenger ferry using 440 litres of 
diesel per day 



Relative volume of 
organic matter 
required to create 
volume of fuel at 
same scale – see 
bottom corner…!



Alternative Propulsion

Several alternative propulsion 
options:

• Battery

• Solar Panels

• Fuel Cells

• Hybrid (Integrated electric 
propulsion)

• Alternative IC Fuels

• Wind



Battery Powered

• Lower emissions, whatever the on-land 
energy source 

• A big factor for uptake resistance is 
perception of initial cost and of range 
[5].

• The energy density of batteries is low; 
about 265 Wh/kg, compared with 
12500 Wh/kg for diesel

• 8.7 tons needed for our reference 
scenario, and this would cost $306k 
with current li-ion prices [6].

• Fuel saving due to low charging cost of 
£40k per year, so pay back time <10 
years, and 50% less maintenance [5]



Battery Powered

• Changes in operation

• Batteries are improving, and costs are going 
down

• Predictions by 3035 show density might 
increase to 500

• By 2035 our reference battery requirement 
of 8.7 tons should be 4.7 tons.  

Ref: [7,8]



Alternative Fuels: Biofuels
• Either ethanol from fermentation or bio diesels 

from plant oils

• Claim to be carbon neutral, though this is 
contentious

• Displaces land for farming, and directly results in 
an increase of food costs

• Incentivises the loss of natural habitat through 
expanding farmland

• Still solar energy, though with low efficiency; ~1% 
energy conversion [9]

• Waste cooking oil is a viable option, though 
current total vegetable oil production would make 
1/10th current diesel consumption [10,11]

• With our reference scenario we would need 2 
tons of soybean biomatter to make our 440 litres 
fuel [ecoinvent]



Natural Gas

• Fossil fuel comprising mostly of methane

• High energy density means reduced CO2 
emissions

• Diesel and petrol engines can be retrofitted 
to use natural gas



Going Forward

• There is potential to make decision now 
that can reduce emissions

• Batteries offer the highest reduction in 
CO2, however, requires the most 
compromises

• Biofuels have issues with sustainability 
claims and impacts on word food security 
and loss of natural habitat

• Natural Gas could be a cheap way to 
reduce emissions whilst maintaining 
capability and current equipment







Outcomes: 
• Working installations at multiple sites with 

different power requirements 

• Development of Toolkit to disseminate 
information

• Enable model to be replicated and adapted in 
other locations nationally 
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