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Hydrogen Europe in Numbers
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We represent the whole value
chain from producers to end users
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WHAT TO EXPECT?

3 day high level
political conference
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600+ conference
attendees

40 start ups

Hydrogen Europe - Flagship Event
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2 networking
opportunities

100 B2B meetings




How do the great economic paradigm shifts in history emerge?
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We are in the midst of the 3rd Industrial Revolution

19th century
1st revolution

* Steam power

* Telegraph

*  Abundand coal
* Locomotives

Pictures: Justin Jin for Hydrogen Europe and Pixabay

20th century
2nd revolution

Centralised power
Telephone

Cheap oil

ICE cars

21st century
3rd revolution

Solar & wind
Internet
HydroGenewables
Digital mobility
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What does that actually mean?
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Large variations of RES production efficiency in Europe and around the world

SOLAR RESOURCE MAP
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Presenter
Presentation Notes
Now we move onto the last argument. That is production efficiency.

As you all know, renewable energy potential significantly varies depending on geography and some parts of Europe are comparatively less blessed with renewable energy resources compared to other parts of the world. 
The World Bank provides an overview of solar irradiation and wind speeds in the world providing information on the most efficient production spots for wind and solar.

If we compared this standardized data from World Bank’s Global Solar Atlas, we would see the large variations within Europe as well as compared to some of the countries with the highest solar irradiation outside of Europe.
You can see the differences on the graph on the right side when a 1 KW panel produces 1000 KWh a year in Sweden, almost 1100 in Poland, 1235 in Slovakia, and1644 KWh in Southern Spain, but it produces 2200 KWh in Chile, almost 2000 Kwh in Namibia and 1854 KWh in Morocco. This production efficiency will exactly allow some hydrogen exporting projects to compete with local or domestic hydrogen production in Europe despite transportation costs due to the differences in the renewable resource.





Hydrogen production cost varies and will continue to depend on available RES

Power-to-hydrogen production costs by 2030 based on hybrid wind and PV systems

Russia
>4 USD/kg

Norway
>4 USD/kg
Germany

S

lovakia
2.3 USD/kg
~1.5 USD/kg
2.3 USD/kg
Saudi Arabia
1.5 USD/kg

1.8 USD/kg

Namibia
1.5 USD/kg

Chile
<1.5 USD/kg 1Asulsjtsrl.':;llii
. 8
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Notes: Indicative numbers per country based on IEA’s Global Hydrogen Review 2021. For countries with multiple different prices, the lowest value is displayed v E uro p e
Source: IEA


Presenter
Presentation Notes
These large differences in solar and wind production efficiency that I mentioned on the previous slide directly translate into different production costs of hydrogen around the world.
IEA calculated average hydrogen production by 2030 of a hybrid wind and solar system in their latest Global Hydrogen Review released on Monday 4’th October . These are just some of the indicative outputs.
Even in 2030 after significant CAPEX declines of electrolyzers, the one aspect that wont change will be the renewable utilization rates in different parts of the world, resulting into different operating hours of an electrolyzer and the resulting price per kg. 

You can clearly observe the differences between producing hydrogen from wind/solar in a place where both of those are abundant such as Chile, Saudi Arabia, Namibia, or even Southern Spain, Morocco, vs Norway, Russia, and the rest of Northern and Continetal Europe where there might be significant local wind resources, but H2 from a hybrid wind/solar installation will still be significantly more expensive compared to the best placed locations.

While these are just calculations for 2030, the impact of production efficiency is evident. The question is whether we will be able to cost-effectively transport that cheap hydrogen produced in Chile, Namibia, Morocco and other effective production locations.

Hybrid systems in Europe are a little too optimistic.  Our calculations estimate that for Europe today, the prices are more between 3 – 6 dollars per kg
Difference between central or northern Europe vs southern Europe and outside of Europe on large scale can be be 3-4 EUR

So if I were to summarize the main points from the last 15 minutes before handing it over to Grzegorz.
One. Europe as a whole will continue to need energy imports from outside of Europe and European regions will also need imports from other regions.
Two. The future electricity system with high renewable penetration will continue to face various challenges that can be alleviated by molecules that will help electrons move around the world.
Lastly, production efficiency matters and can make up for the difference in transportation cost of hydrogen when producing in most efficient locations and transporting to consumption centers like Europe.

Now I will hand it over to Grzegorz who will focus on the actual costs of importing and storing this renewable hydrogen.



What does that actually mean?
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Enable clean hydrogen to:

* Replace all unabated fossil hydrogen
consumption

* Replace fossil fuels and feedstocks in
sectors where hydrogen can play a
role.

By 2024 clean hydrogen production
should be 13x times that of 2019 and
by 2030, it should be 130 times larger.

2500

Grey Hydrogen
m By-product hydrogen

Renewable and low-carbon hydrogen
2000

1500

TWh

1000

10 x increase

500 13x increase
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How much does renewable hydrogen cost now in the EU?

The ever-decreasing costs of
renewable electricity are making
it possible to produce
renewable hydrogen at prices
that are not far off from being
competitive in most EU
countries.

Onshore Wind (Sum)
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Low carbon hydrogen production costs
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The production cost of hydrogen from natural
gas is influenced by a range of technical and
- economic factors, with gas prices and capital
| expenditures being the two most important.
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Fuel cost — 45-75% of cost
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Policy developments
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Legislative frameworks for H2: Overview

H2 and
Hydrogen _ Fit for 55 _ Decarbonised
Adopted Strategy Ongoing Package Starting Gas Package
discussions discussions (part of FF55)
(Jul 2020) (Jul 2021)
(Dec 2021)
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Fit for 55 — General Assessment

Fit-for-55 in a nutshell: Overall — positive for hydrogen:
* Most significant shake-up of EU legislation since * Incentives
the completion of the Single Market e Targets and mandates
* Transformative of multiple areas of the economy — Exclusive for H2 (e.g. RED llI, AFIR)
* |mpacts across the board — In competition with other fuels (e.g. FuelsEU

Maritime and Refuel EU Aviation)

* Indirect support

Most important Iegal acts for H2: — ETS allowances for renewable hydrogen producers

* Renewable Energy Directive (Revision of RED II) * Direct support
* Energy Tax Directive — Carbon Contracts for Difference in the Innovation
Fund

* Emission Trading System (including CBAM)
e Closing competitive gap with fossil fuels

— High taxation for fossil fuels

* Alternative Fuel Infrastructure Regulation (AFIR)
 RefuelEU Aviation and FuelsEU Maritime

. — Low taxation or exemption for hydrogen
* CO2 Emission Standards

— Lower ETS cap, fewer free ETS allowances, broader
coverage of ETS (Transport and Buildings)

ﬂ W Hydrogen
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Hydrogen and Gas Package

Presented on 15 December 2021, the Hydrogen and decarbonised gas package comes with two clear messages:

decarbonising the EU’s

economy will not be H2 is front and centre to

possible with electricity climate action

alone

Package of proposals on energy and climate action

* Proposal of the revised gas markets and H2 directive

Proposal of the revised gas markets and H2 regulation

Reducing methane emissions in the energy sector

Revision of the energy performance of Buildings Directive
Commission communication - Restoring sustainable carbon cycles

ﬁ Hﬁ.‘:,:lr Qg
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Any questions ?

m Hydrogen  Propelling global carbon neutrality by accelerating the
Europe European hydrogen industry.
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