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Alternative fuels & WASP 



IPCC (2022) highlights the need for rapid Global 
decarbonization. The big question is: How to make it happen? 



• IEA assumes nearly a full 
decarbonization of Maritime and 
Aviation by 2050 (DNV Maritime Forecast 
to 2050 with 50% GHG or 100% GHG follows the 
same pathway)

• Shell assumes that Maritime and 
Aviation consumption will be mainly 
fossil even in 2100 (Elizabeth Lindstad, 
Sustainability of Zero carbon E-fuels for maritime 
transport;  MT- Marine Technology, July 2022; and 
the coming Lindstad et al 2022, The need for Wise use of 
renewable energy within the transport sector -to 
Minimize Global GHG emissions follows the same 
pathway )

Two major de-carbonizing 
studies were released in 2021, 
both keeping a temperature 
rise below 1.5–2 ºC



Common for all decarbonizing scenarios (net Zero GHG) is the 
need for a large ramp-up of renewable energy production

Source: Lindstad et al. (2021) compiled from The energy transformation scenarios (Shell, 

2021), Net Zero by 2050 (IEA, 2021)4



Examples of some of my other papers 
within LCA and Well-to-Wake of fuels 
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Our method to assess WTW of fuels focusing on: 
GHG emissions, energy use and total annual vessel cost
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GHG reductions by alternative use of renewable energy

1. Global production of electricity is 84 EJ, of which around 25 EJ comes from 

renewables

2. Fuelling  ships on E-fuel: E-ammonia: 14EJ * 4.2/2 = 29EJ; 

E-diesel: 14EJ * 7.1/2 = 50EJ  

1. If that renewable energy instead is used to replace electricity from Coal (around 

30EJ) and Natural gas (around 20 EJ) we will get 7 – 10 larger CO2 reductions, i.e. 

20-30% Global CO2 reductions instead of 3% from shipping. 

7 Source: Elizabeth Lindstad, Sustainability of Zero carbon E-fuels for maritime transport;  

MT- Marine Technology, in press July 2022.



Zero carbon fuels are not the only option to reach the IMO 
50% GHG reduction by 2050  



Comparing the four 
shipping Scenarios to 
reach the 50% GHG 
reduction by 2050

Source: Rialland & Lindstad, 2021 





Sail Ship Routing versus conventional



The investigated designs



Probability of WASP operational condition in 
50/50 sea conditions for a slender Supramax

Ballast Loaded

WASP only

(no propeller 

assistance)

WASP only

(no propeller 

assistance)



Comparing cost



CONCLUSIONS - Reaching IMO 2050 GHG 
Targets through Energy Efficiency Measures

• Retrofitting WASP on a standard Supramax reduces fuel consumption 

by 10 – 20%. Still, that gives even in the best case only marginal 

economic savings (only a small number of ships has been retrofitted 

with WASP)

• Combining WASP with a slender hull design can reduce ship fuel 

consumption and GHG emissions by 30 – 35% when operated at 

speeds between 7 and 15 knots. 

• Best of all, they come at a 5 – 10% reduction of the total cost, implying 

a negative abatement cost. In contrast, GHG reductions through Zero-

carbon fuels increase total costs by 50-200%. 



Thank you for your attention this concludes the presentation

Questions? 


