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GHG

Greenhouse Gas Emissions (GHG)* by Sector: EU-27
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%’;ﬁg—‘{,’,’m The challenges for EU climate
and energy policies
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EU - the first climate-neutral continent by 2050

2030 climate & energy framework Sustainable and Smart Mobility Strategy
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- Announced 100% ZEV sales targets
~ur  and bans on ICE vehicle sales
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Zero-emission vehicles
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v Energy efficiency
v' Energy security
v" Air pollution

v" Noise reduction

@\/ GHG emissions

100% electrification

Disadvantages
— Costs

— Infrastructure



Conorics Electric car sales,

roup

100%
90%
80%
70%
60%
50%
40%
30%

20% 20%

10%
0%

Sale share

18%
16%
14%

12%

Sales share
|_I.
o
X

8%

6%

4%
2%

0%
China uUs Europe

Other



onomics GDP and EV sales

roup

73% of all electric cars are sold in just

4 countries (with some of the highest GDPs) )@5
-

>

Electric cars < 3% of total sales
= average GDP < €17,000

Electric cars > 15% of total sales
= average GDP > €46,000

Top 5: Lowest market share in 2020

Cyprus Lithuania Estonia Croatia Poland K~y
0.47% 1.13% 1.82% 1.86% 1.89% e
42 ECVs 453 ECVs 425 ECVs 676 ECVs 8,099 ECVs 0% 2% 5% 10% 15% 20%  35%
GDP GDP GDP GDP GDP
€23,580 €17,460 €20,440 €12,130 €13,600 Market share 2020
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70% of all charging points:
Located in just 3 EU countries

29.7% Netherlands 20.4% France é
19.9% Germany
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Number of charging points



conomics FCV

roup

Germany Rest of the world
4% “\\\\ 6%

Japan
16%

Korea
45%

29%



sy Major historical steps and milestones TU

conomics

up | the development of hydrogen and FCV s
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Water will be the coal of the future.

Jules Verne
“The Mysterious Island”
1874

VISIONS OF A HYDROGEN ECONOMY
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A hydrogen strategy for a climate-neutral Europe (2020)

Renewable and low-carbon hydrogen can contribute:
v toreduce greenhouse gas emissions
v to the recovery of the EU economy

v to the realization of a climate-neutral and zero
pollution economy in 2050
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»Hydrogen is the simplest, lightest and most abundant
element in the universe

» high energy density

» less flammable than gasoline

» non-toxic

» hydrogen combustion produces only water

» secondary energy carrier .... It can be produced from
different energy sources
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Electrolysis
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Costs of hydrogen (cent/kWh)

reasonable cost range
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——Capital costs  —@=Average costs of electricity =de=Total production costs
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The costs per km driven C,, are calculated as:

IC -« Cosn
Con T Py Pl +— m [€/100 km driven]
IC...... investment costs [€/car]
(o PRI capital recovery factor
skm.....specific km driven per car per year [km/(car.yr)]
Pf........ fuel price incl. taxes [€/litre]
Cosn---0Operating and maintenance costs
FIl........ fuel/energy intensity [litre/100 km; kWh/100 km]

A capital recovery factor (a) is the ratio of a constant annuity to the present value of
receiving that annuity for a given length of time. Using an interest rate (z), the capital

recovery factor is: Z(l + z)

(l+z) —1

n..... the number of annuities received.
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| FEEL SO DIRTY !

BEV & FCV

Artist: Marian Kamensky
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Well-to-Tank (WTT) Tank-to-Wheel (TTW)

v
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Primary energy conversion
source technologies
(wind, solar energy, (power plant,
crude oil...) electrolyser,

refinery...)

Energy for mobility Vehicle
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Car manufacturing
and disposal
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BEV FCV
« Costs ‘Refuelling time
* Infrastructure *Driving range

* Fuel efficiency _ _
*Environmental benefits

Costs
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Policy

Targets and long-
term vision

Standards,
regulations, Demand creation
coordinated actions

Policy framework

R&D .
) Investment risk

Demonstration mitigation
projects
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v" increase the use of renewable energy
sources
= sufficient and secure energy supply
= reduction of energy-related greenhouse
gas emissions

“* how to cope with excess electricity from RES
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Integrating large shares of
renewable electricity
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Demand for long-term storage TU
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nN=27-38%
n =90% nN=50-60% \
Compressor Combined cycle

n=60-70%

Electrolyser

Energy supply chains: Storage and/or use of RES for mobility
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Announced targets for FCV

2030

[ Hydrogen Council vision: 10-15m cars; 0.5 m trucks
California China Germany Japan Korea
1 m FCVs; 1000 HRS 1 m FCVs 1000 HRS 0.8 m FCVs; 6.3 m FCVs;
; 900 HRS 520 HRS

[ Hydrogen Council vision: 400 m cars; 15-20 m trucks, 5 m buses
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More cars

Congestion

Congestion More roads

More cars
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Car-oriented transport development

https://simotron.files.wordpress.com



%Ef}?fcs Towards Sustainable Mobility

Avoid

...unnecessary travel and reduce trip distances

....towards more sustainable modes

...transport practices and technologies

Improve
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v’ ...decarbonization of transport ....full environmental
benefit — hydrogen from RES

v’ ...integration of renewables
v ...enhance energy security
v ...major challenge — cost and infrastructure

v’ ...policy framework
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