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Source: NASA/GSFC GISS



NASA’s Goddard Institute for Space Studies (GISS)

* The last nine years have been the warmest years on
record over the past 140 years. 2020 was the warmest
yvear/Summer of 2023 was Earth's hottest

* Earth’s average temperature has risen more than 2
degrees Fahrenheit since the 1880s (1,1 degrees Celsius).

* The science is unequivocal: Humans have been driving

global warming through the extensive burning of fossil
fuels.



Paris Agreement 2015
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IMO CO, Strategy 2023

IVI® = m=p | co,strateqy |
l / . reach net-zero close to 2050 \

@ . 40% relative reduction by 2030

. base year 2008

. uptake near-zero GHG emission
energy sources by at least 5-10%

\ of the energy used by 2030 /

~ W N -




IMO CO, Strategy 2023
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l /INDICATIVCE CHECKPOINTS \

@ total annual GHG emission reduction
1. 20% striving for 30% by 2030

2. 70% striving for 80% by 2040

3. base year 2008
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IMO CO,-Strategy: measures

SHORT TERM MID TERM LONG TERM

2018 - 2023 2025 - 2027

Design & Operations Low carbon fuels Zero-carbon fuels
(fuel standard) (fuel standard)
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Short Term Measures — Potential? VDR -

Fuel reduction = GHG reduction Supporting

Ship speed systems
approx. approx.
Main and 7 = 1 O 3 _7 Bulbous and
auxiliary engines % % hull lines

approx.

5-8
%

approx.

3-5
%

EEEEEEEEEEEN Deadweight

increase

Propulsion
improving devices

approx.

2-3
%

approx.

3-4
%




What’s next? Future Fuels in Shipping
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CO,-Emissions -> life-cycle-analysis
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VDR

Well-to-Wake CO2eq Intensity

e-NH3 (Ammoniak)
e-LNG (Diesel DF SS)
e-methanol

e-diesel

Bio-LNG (Diesel DF SS)

= * Testing fuels

I 28.63
I 13.30

Hydrated vegetable oil
Bio-diesel (Waste)
LNG (Diesel SS)
MDO/MGO (ICE)

LFO ISO (ICE)

VLSFO (ICE)

ULSFO (ICE)

LSFO (ICE)

HFO (ICE)

0.00

* Develop
Infrastructure
* Green Energy Hubs

I 51.21
I  51.40
—76‘34
I ©0.63
I 01.25
I 02.59
I ——— 91.30
I 01.80

I 01.60
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What's next? Carbon Pricing \V [ Rt
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(limate Change,
the Future and You.




Carbon Pricing
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Carbon pricing schemes

@)

Canada

Q

Clifornls,  Rc9/onalGHEsRotss
o Gasinitiative
Mexico

(®]
2019 Price Colombia
($/ton CO2)

O
Chile

SOURCE: IMF

Sweden
Norwabsﬁnland
Denmark
Ireland @ O EU

SWItzerland

France

Portugal
@]
South Africa

) @ © Japan
China S.Korea

New Zealand ©Q

1)



What's Next? IMO Mid- and Long-term Measures VDR &~

Economic Element: GHG Pricing Mechanism
Technical Element: Global Fuel Standard
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THE PATH
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