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'lhe challenge

e Limit global warming to 1.5 degrees C preferably Ha e
* Decrease emission to 0% compared to today

* Possible negative emissions required
e Completely climate neutral by 2050 (EU)
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Requires complete rethinking and redesign of the current systems: o
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Steps to be taken to reach the goals

Mo-brainers

Herculean efforts

Multiple
breakthroughs

Revisions and
reinforcements
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https://www.researchgate.net/figure/2-3-Carbon-roadmap-for-ste pwise-decadal-de carbonization-The-emissions-shown-

are-based_figd_312159541

It would lmut average global
temperature rise to 2 °C above pre-
mdustrial levels (when coupled with
energy efficiency);

It would avoid up to 12 gigatonnes
of energy-related COZ2 emissions 1n
2030

It would result in 24.4 million jobs
in the renewable energy sector by
2030, compared to 9.2 million 1n
2014,

It would reduce air pollution
enough to save up to 4 million lives
per year in 2030;

It would boost the global GDP by
up to USD 1.3 tnllion.



Where are we 1n the transition?
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Key metrics; growth and elliciency

Progress in renewable power capacity deployment

RENEWABLES

2024 2030 targets (1.5°C Scenario)

Installed renewable power
capacity additions
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Total installed renewable capacity Target

Renewables and Nuclear Reduce Fossil Fuel Dependency
and Increase Energy System Efficiency
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So what about hydrogen?

Renewable energy

Hydrogen storage & distribution
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1. Hydrogen is very versatile

2. It can be stored for long periods of time

3. The molecule itself is reactive and a chemical
building block

4. Fuel cell and direct use options are being
developed

5. Potential for gas infrastructure re use

6. No direct emissions

7. Scalable solutions

8. Fit’sin current supply chains

BUT

Not all sectors are technically or economically viable
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Hydrogen production
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© Electrolysis © Fossil fuels with CCUS

Announced 2030 production

Status

© Operational @ FID/Construction ¢ Feasibility study © Concept

Technology —

© Electrolysis © Fossil fuels with CCUS

Likelihood —:I

© Operational @ Almost certain © Strong potential © Moderate potential © Low potential © Uncertain
Levelised cost of hydrogen production by pathway in 2024 and in the Stated Policies Scenario, 2030
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Instead focus 1s applied to key sectors

Hydrogen Ladder 5.0

Key: [Norealaltemative| Electricity/batteries | Biomass/biogas | | Other |

Unavoidable

-5 ) (Feriiser] (Hydrogenation ] (Methanol | (Hydrocracking ] (Desuiphurisation
- : [Shipping'] [Jet Aviation"] [Chemical FeedstockJ Steel [Long Duration Grid BalancingJ

A [Coastal and river vessels ] [Non-Road Mobile Machineryj [Vintage and Muscle Cars** J [Blogas Upgrading]

e Long Distance Trucks and Coaches High-Temperature Industrial Heat

R ) Regional Trucks Commercial Heating™* Island Grids Short Duration Grid Balancing

R
N ‘ Light Aviation Remote and Rural Trains Local Ferries Lighttrucks Bulk Power Imports UPS
.-“ Metro Trains and Buses Urban Delivery and Taxis 2 and 3-Wheelers Cars Bulk e-Fuels
3 ‘ Mid/Low-Temperature Industrial Heat Domestic Heating Power Generation Using Non-Stored Hydrogen

-
U n CO m petltl Ve Source: Michael Liebreich/Liebreich Associates, Clean Hydrogen Ladder,
*As ammonia or methanol **As e-fuel or PBTL ***As hybrid system Version 5.0, 2023.Concept credit: Adrian Hiel, Energy Clies. LLRY 4.0



\ | B 9/

Figure 1: Forecast annual low-carbon Hz supply by production method and
commissioning year

Million metric tons per year
® Thermochemical

= Electrolysis

76% CAGR

/ 27
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0.5 Figure 2: Forecast annual low-carbon Hz supply by market and commissioning year

!ng Million metric tons per year 16.4
2024 2025 2026 2027 2028 2029 2030 ’

= Other
= China
= Europe
nUS

Source: BloombergNEF. Note: Thermochemical’ includes all low-carbon pathways using fossil
fuels as feedstock. 'CAGR' stands for compound annual growth rate.
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Why? Because of the huge success ot

renewables

Figure 5: A carbon price of >€250 /t is needed to fully decarbonise EU economy

CRU dynamic abatement curve: Europe
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Figure 6: Current high energy prices pull the abatement curve down drastically
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Is this a problem?....Not really

By 2030, even if we fully prioritise hydrogen for the “no-real-alternative” sectors on the
Hydrogen Ladder, global hydrogen demand is likely only ~65—80 Mt (or ~90-110 Mt
including declining refining), corresponding to roughly 1-2% of global energy demand.

That translates roughly to 100-200 billion USD per year in value!

https://research.open.ac.uk/news/our-us10-trillion-global-energy-bill-dwarfs-whats-needed-limit-global
heating?utm source=chatept.com



'Thank you
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