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Ambitious Decarbonisation Tafééts

“All ships built today must operate in a net zero
emissions world at the end of their service life.”

“Carbon budget expended by 2030 if we continue
‘Business-as-Usual” approach.”
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RETROFIT |
5-20% propulsive energy
& optimised up to 30%

OPTIMISED NEWBUILD
50-80%+ possible with
operational changes

Suction

Soft Sail &
Dynarigs
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The Shipping Decarbonisation Challenge....

Could Wind Propulsion Fund the Decarbonisation Transition of the Fleet?

2050s

2040s

2030s

2020s

Savings per Decade

Fuel Price

$705 bill

[$1,175/1]

UMAS/ETC Report
IMO2050 (50%) = $1-1.4 trill

100% Decarbonisation = $1.4-51.9 trill
[S1.4 trill = S20+mill per ship]
Ref: UMAS/ETC Report (2020)

Full Wind Propulsion Roll Out in 2020s.

Installation costs = $200-300 bill
+ Reduce total cost by 10-20%
[$200-300 bill = <S5 mill per ship]

. [5870/t]
S520 bill & Static fleet size: 60,000
&  Fuel: S300 mill t/yr / CO2: 1bill t/yr
&  Price: S645/t (VLSFO Global Av./02 May’23)
& Increase: 35%/decade from 2030s
& Wind: 20% power delivery (inc. some
[$645/t] operational changes)
I | NOTE: No IRR/Currency rates etc included
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https://www.u-mas.co.uk/new-study-by-umas-shows-that-decarbonisation-of-the-shipping-sector-is-a-whole-system-challenge-and-not-something-just-for-shipping/

Large Vessel Installations Today...

24 Ocean Going Vessels with Wind-Assist Systems installed by May 2022
& 9 x Wind-ready + more than 20 small sail cargo, fisheries & cruise vessels in operation

NOTE: More large WPT vessels in operation

. than all new alternative fuelled ships
Shlp Types combined (excluding tankers & LNG/LPG)

Tankers x 3 (+6)
(5 x order)
2 x VLCC, 1 x LR2 Tanker
(+ 6 wind ready)

Bulkers x 4 (+2)
(5 x pending + 7 order)
1 x VLOC, 1 x Capesize, 1 x
Ultramax, 1 x Kamsarmax
(+2 wind ready)

RoRo x 6 (+1)
(2 x pending + 1 order)
(+ 1 wind ready)

Ferry/Cruise x 3

General Cargo x 7
(4 x pending + 3 order)

Large Fishing Vessel x 1
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Market Development — 400GT+

Qﬂ, 2022 = Bulk Carrier
‘* m Tanker
‘ A SR 24 vessels installed
2
9

AN + 3 wind-ready
= Container
0 - " General Cargo. 1 5 million dwt
3 ® Fishing
Q4 2023 = Bulk Carrier
‘l\ R 49 vessels installed
2 o + 7 wind-ready
22 Ferry
3 S 3.3 million dwt
= General Cargo
8 3 RN
3 m Fishing

Large WPT installations by Fleet Category 2022-23

[additional 20+ traditionally rigged cruise and small cargo vessels Ref: MEPC79/INF.21
& sizeable number of small indigenous sailing vessels worldwide. ]
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https://www.wind-ship.org/wp-content/uploads/2022/10/MEPC-79-INF.21-Wind-Propulsion-Finland-France-Saudi-Ar....pdf

Electricity from renewables became cheaper as we increased SRR
capacity - electricity from nuclear and coal did not iRt

Price per megawatt hour of electricity

This is the global weighted-average of the
levelized costs of energy (LCOE), without subsidies
logarithmic axis and adjusted for inflation

$378/MWh
2010

Est. 10% reduction in cost each

$300
Solar Photovoltaic (PV) time installations double.
250 the price of sola eectricity declned by 36%
36% is the learning rate of solar PV. (REf.' CEDel_ft I’epOI’t 201 6)
$200
$180 Nuclear ener i
$ No learning ratefniylear has become Econom Ies Of sca Ie
162 more expensive

$150 ® $155

v
_ Offshore wind v’ System optimisation/integratior
- Learning rate: 10% Coal .
sizo 5115 ey v' Improved materials
» ET R v’ Installation techniques
e s86 v" Relocate production etc.
$80
e @ e A .. .
o Onshore wind™_} e Similar trajectory to Offshore

Learning rate: 23%

. ogs3 Wind — largest savings in early

10,000 MW 100,000 MW 1,000,000 MW deployment phases ('S_Cu rve')_

Cumulative installed capacity (in megawatts) logarithmic axis

Source: IRENA 2020 for all data on renewable sources; Lazard for the price of electricity from nuclear and coal - |IAEA for nuclear capacity and Global Energy Monitor for coal
capacity. Gas is not shown because the price between gas peaker and combined cycles differs signficantly, and global data on the capacity of each of these sources is not

available. The price of electricity from gas has fallen over this decade, but over the longer run it is not following a learning curve. 5
Licensed under CC-BY
OurWorldinData.org - Research and data to make progress against the world’s largest problems. by the author Max Roser
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Policy Pipeline & Wind Propulsion

Large Vessels

50000
New EEDI Guidelines Reduction of CO2 i
o Wit Revised IMO Strategy EEDI phase 3: 30% ermissions per Re_d”_Ct'O”bOf;(‘)’:/aL‘Gg'gz
Pro.pulsi.on — mid-term measures reduction in carbon transport work min €missions \; ° . )
2023-2030 (EEXI/CII intensity takes effect o €MISIons pPer transport wor
(EEXI/CHl) v 40% (2008 baseline) by 70% (2008 baseline)
' 25000
Fit 55/Fuel Shipping Cll: Report/SEEMP y 4
EU Maritime Inclusion in
| Proposals EU ETS Cll: Phase |l
Mmm - m
. o : 10000
Poseidon Principles Fin & P&I /Sea Cargo Charter
/ 5000
IMRF R&D fund [$2/ton fuel]?
2500
COP 26 Irntlatlves B International MBM/Carbon Levy
Green Corridors, Call for r 1000
Zero emissions (2050),
Methane compact, First / 500
Movers etc.
/9 estimates)
’ \’(EUZMG/UK 201 100 50%+ large vessels using zero
’( " pr'\maW wind vess€ > carbon fuels/very low emissions
— wind-assis
1 ’ ]
1st large vessels/engines: 5% large vessels using
zero carbon fuels zero carbon fuels
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Wind Propulsion: Trends

Wind-Routing

AL
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Energy Harvesting Scaling Production

Modular/Containerised Wind-Ready
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Win-Win-Wind Propulsion....
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