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Financing Paris aligned shipping

* International shipping needs to decarbonize. This
creates a significant financial risk when investing in
ship engine technologies.

368

» Two possible climate scenarios can be risk assessed:
* The current IMO GHG ambition which calls for a
950% cut in emissions by 2050 (Base case)
* A higher IMO ambition witch is aligned with The
Paris Agreement, which calls for a 70% cut by Lty
2050 (High case) R 3 -
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« Through GSP, KLP and DNB together with other
partners has done a study on the financial risk these
two scenarios represent for different ship engine
technologies. | will in this presentation go through the
results from the VLCC segment.




Focus of the study

 Financial scenario modelling of two climate scenarios, the IMO ambition for
decarbonisation (base case) and a Paris aligned decarbonisation scenario (high case)

* The study has focused on three main shipping segments, VLCC, Capesize and
container (10 000-TEU)

» Other than internal combustion engines powered by diesel/HFO/VLSFO the study has
focused on LNG and ammonia as probable fuel alternatives, both for use in ICE
technology. Hydrogen and batteries has not been assessed as economic viable
options for long distance freight.

» The financial modelling includes extensive input of:

* Engine and vessel investment cost
 Price curves of HFO/MGO/VLSFO, LNG, Ammonia, CO2 and blending fuels
* Present and expected regulation of the marine industry



The study has included current planned and expected
regulation from the IMO, including blending requirements
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VLCC modelling results: Fleet CO2 emission in
high and base case
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VLCC base Case: Fleet engine technology development,

LNG takes over as dominating technology
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VLCC base case: Total VLCC fleet CO2 em
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VLCC high Case: Fleet engine technology development,
ammonia

I Y 0 10 1 0G0¢c
I Y 0 10 1 6v0c
I Y 0 10 1 8¥0c2
I Y 0 10 1 YA40r

It o I 0 4 102
.Y 1 I ©/- 6
%06 /40
.45 2 N /o C [
V. A /o € |
/Y o VA 0/ € |
I Y4 I /o€ |
Y N 0o C |
Y 2§ 2 ©/o€ |
_______olb  Rade
52 %01 |
/YA o7 N8 S —wA
V1T %S | Y8 S 7 >
vA101! %€ | /0O 1%
73% | LI Yc8SIme Y41 %€ L] 8c0c
A% 0 NYcSSImmman/s4m %61 | LcOc
o0 erSImmmec 1w %9¢ 9c0c

% PO %S 5202
o/ C O 1 %0t [ vzoz
R Lo %6+ [ czoz
%Gz At %G [ zzoz
%/ EAIE %S9 [ 1z0Z
VS %0°EL " 0zoz
%216 6102

%E €8 8102

%0°G. 2102

%299 9102

%E'8G 5102

%0°0G E—0 vL0Z

%Ll e €102
%E'CC YA z102

%0°GZC 7.

20% 1
10% -
0%

X
o
™

(°4) ubBisep |ossan Ag

LNG propulsion  ®NH3 (zero emission)

m 2010 built scrubber 2020 built  m2020 built scrubber

2010 built

m2000 built



(wu-mMmp/z006 - ¥3v) Aususiul 20D

LW o v o v o ©u o
» ™o N N @~ - o o

= gal » 000 | 00z
o gdh “ 000 [ evoz
O f“_ g 000 [evoz
= v g g 000 [zv0z
gQ ¢ 000 |ovoz
A o gd ! oo |sroz
._m m 24 “ 200 | oz
O = L8 y 200 |evoz
ﬂ Q Ll ¢ €00 |evoe
= 9Pl g S00 | 10z
™ abL 1 soo | ovoz
O o ol I sion ecoz
& = fou “ 2z on| 8e0z
M - v.ov g oeon| seoz
z0l g0 9g0z
i p_m “o.or “ Lo seoz
n n 66 650+ ve0z
% = 26 |} meo0n| esoe
= o 82:07| zeoz
» 8807 Le0z
o, e 66:07[ 0g0z
Q JZL bogoizo| 6202
N o 5zl g0z szoz
O M vzl “ 90z 2202
) 20z 9z0z
O S L2l “ 2020 szoz
.mb arb “ 102+ v20e
Lzl wize| sz02
opui A " 8L'C ”NNON
H ) 8oz Lzoz
e P=i 0 §00z+] 020z
D) b [ bvoz| 610z
7)) nm | bogoz| 10z
(o “ “ 6oz 2102
& = " posuizn| oLoz
- 7)) 0 poerzs| sioz
Y & ' bmgoz| vi0z
o O I ooz cloz
e S “ " zze| z10z
O n9 " | 8T [ 1102
bl 0 pzzze| 010z
@) W il [ be8z| 6002
- o Shl ' bogsez| s00z
>S  fi:icicoo-

(ux) peads obeiane jo9|4

e e e |[MO 2050 AER down 70%

e e e |MO 2030 AER down 40%

Speed (Knots)

CO2 intensity



IRR (%)

VLCC: Significant financial risk on conventional
ship engine technologies under the high scenario
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