Public and Market Readiness for
Nuclear-Powered Civilian Ships

by Roope Matrttila at the SYP2025
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"We'll see nuclear ships on
specific trade routes sooner than
many people currently anticipate”

— Richard Sadler, CEO of Lloyd's Register*




Reality Check

d Technology: 160 naval vessels & icebreakers currently operating”
1 Economics: ?

d Policy: ?

3 Social: ?

* There exists at least 14 sunken reactors




Reality Check

d Technology: 160 naval vessels & icebreakers currently operating
A Economics: E.g. alarge container ship could save €500M in fuel*
d Policy: ?

3 Social: ?

* Less in the lifespan of smaller ships, a lot more with green fuels_




Lifetime Fuel Economlcs WlfhiH =
A Large Container Ship (10 000 T

Y ey

100-360 mt of HFO per day
250-330 operational days
450-550 USD per mt of HFO
Avg. 25-year lifespan

=-$280M—-$1630M

= $500M-$900M




Lifetime Unit Economics with'SM'_
A Large Container Ship (10 000 TEU)

SMR Unit Cost $50M—-$150M

Ship Building Extra $100M-$300M

Fuel Cost $100M-$250M

Operations & Maintenance $150-$250M
Insurance $50M-$200M

AR R

= $450M-$1150M

vs. $500M-$900M with HFO




Lifetime Unit Economics W|thSM R:
A Large Container Ship (10 000 TEU)

SMR Unit Cost $50M—-$150M

Ship Building Extra $100M-$300M

Fuel Cost $100M-$250M

Operations & Maintenance $150-$250M
Insurance $50M-$200M
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= $450M-$1150M

vs. $1500M-$3000M with low-carbon fuels \



STICKS & CARROTS

2024: Carbon Credits (ETS/EU)
2028: Carbon Fee (IMO)

2030: -20% emission reduction (IMO)
2040: -70% emission reduction (IMO)
2050: Net Zero (IMO & EU)

Source 1: https://climate.ec.europa.eu/eu-action/transport/reducing-emissions-shipping-sector_en U
Source 2: https://www.imo.org/en/OurWork/Environment/Pages/IMO-Strategy-on-reduction-of—GHG-emissions—fron‘ﬁ»%p\s aspx




A ROUGH DECARBONIZATION TIMELINE
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THE NEW
TECHNOLOGIES WILL
PROBABLY COME IN
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This chart is based on trade scenario 2
and shipbuilding scenario 2 in Maritime
Scenarios 2020-2050 Martin Stopford
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..... High Seas 2
Open to all States, whether coastal or land-locked

Authorization to
. EXclusive Economic Zone . 3 :nandn: m Liability/
Up to 200 nautical miles from baselines; may be Authorization in (UNCLOS) Insurability

proclaimed by coastal States

- Waters

24

. Territorial Seas -

Up to 12 nautical miles from baselines; full sovereignty

Port of Arrival
of coastal States " TP &
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Ongoing Research at the University of Helsinki

North Atlantic Port Access Study
e Authors: Roope Marttila, Balint Teglasy (NTNU), Prof. Henrik
Ringbom (Abo Akademi), Prof. Juhani Hyvarinen (LUT)

Article on the Finnish Nuclear Energy Law Reform
e At this drafting stage, the new law aims to further differentiate
the regulatory framework for nuclear-powered ships vs. F/NPPs
e Also potentially informs regulatory reforms elsewhere in Europe

Cross-National Public Opinion Survey
e Data from Finland, Germany, and the Netherlands
e Authors: Roope Marttila (University of Helsinki),
Dr. Markku Lehtonen (the Universitat Pompeu Fabra),
Prof. David Reiner (University of Cambridge, EPRG)




Cross-National Public Opinion Survey on
Nuclear-Powered Ships & Marine Fuels

e To be published in Fall 2025
e Might be expanded to the US (a ‘23 UK Study Exists)
e A sneak peek on some preliminary data




~ Liquefied natural gas (fossi)
= Methanol
Fossll fuels (sulfur-free)

Ammonia
Any standard chosen by the industry itself
It doesn't really matter what fuels are used

| can't say



I I'supportalot &1support somewhat

[ neithér support or oppose

FINLAND (n=1014) (6 44 23

~ GERMANY (n=1000) .- 17
NETHERLANDS (n=1000) .- ~—%55




~ Did you know that a nuclear-powered cargo ship is already
operating in the Baltic Sea? (Netherlands: ...in the North Sea?)

Yes, | knew  |can't/don't want to say | didn't know

GERMANY (n=1000) 10 2

NETHERLANDS (n=1000) 8 3

Source: https://www.imo.org/en/OurWork/Environment/Pages/IMO-Strategy-on-reduction-of-GHG-emissions-from-ships.aspx
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Source: https://www.imo.org/en/OurWork/Environment/Pages/IMO-Strategy-on-reduction-of-GHG-emissions-from-ships.aspx



— N Does not worry at all 1 Nottoo worried I can'tsay [ Worries me a bit [ Worries me a lot.
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Source: https://www.imo.org/en/OurWork/Environment/Pages/IMO-Strategy-on-reduction-of-GHG-emissions-from-ships.aspx



If you would take a cruise, would you rather take a
conventionally powered ship or a nuclear-powered ship?

B Nuclear-powered cruise ship
% Conventionally powered cruise ship
Either one, depending on the ticket price and other details
= Neither
| don't know
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Finland (n=1014) Bl 28

Germany (n=1000) m‘ ‘6 : 29

Netherlands (n=1000) 10 \ 39




APPENDIX
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Marine Fuels Preference by Age Group (Combined Fl, DE, NL)
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Multiple Choice Mentions (%)
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