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%’éﬁ’é%cs Transport sector

= oll products
= |east-diversified
= energy import dependency
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Greenhouse Gas Emissions (GHG) by Sector: EU-27
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S=1(E, n (Tc), n (T1s))

/ \ \ \ Infrastructur

Fuel mix, Efficiency:
Fuel demand Liter/100 km

Service:
km driven
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Advantages Disadvantages

v Energy efficiency — Costs

v Energy security — Driving range

v’ Air pollution — Charging time

v Noise reduction — Charging infrastructure
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RED llI: at least 29% renewables in
the final energy consumption in the
transport sector by 2030
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EU - the first climate-neutral continent by 2050

Sustainable and Smart Mobility Strategy

at least 30 million
Zero-emission cars
will be in operation

on European roads

nearly all cars,
vans, buses as
well as new
heavy-duty
vehicles will be
Zzero-emission.

|

2009 2010 2015 2020 2025 2030

Average CO, emission values (g/km)

Fleet-average emissions Test procedure
excluding flexible compliance mechanisms

’ — NEDC
— WLTP

150

2021-2024 fleet-wide
equivalent target: 118 g/km

2025-2029 target
100 shefd

{{{{{{{{{

2030-2034 target

50

NEDC WLTP

ICE -50% in city

2050

No ICE in city

Transport White Paper

2000 2010 2020 2030


https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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Announced 100% ZEV sales targets and bans on ICE vehicle sales

Internal combustion engine

BEnman Scotland France bans or electrification targets
Iceland Singapore Cabo Verde Canada
Ireland Slovenia China Portugal
Israel Sweden Japan Spain Costa Rica
Norway Netherlands K%g;idm K%';:ieodm Sri Lanka Germany

Sweden Canada Korea
L. Chile New
Net-zero emissions pledges ' Zealand
100% electrified sales c
100% ZEV sales o Norway
100% ZEV stock
United
Net-zero pledge Fiji Kingdom
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Zero-emission cars

J
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BEV

BEV: 28 000 000
FCV: 66 000

ZEV

JOURNAL ARTICLE

Electricity vs hydrogen in the transition
towards sustainable mobility 3

Amela Ajanovic =

Oxford Open Energy, Volume 2, 2023, 0iad013,
https://doi.org/10.1093/ooenergy/oiad013
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BEV: 28 000 000
PHEV: 12 000 000

mRest of the world PHEW

Million

ORest of the world BEW

OUnited States PHEW

I B United States BEW

N8B & B
111

20 O Europe PHEV
15 B Eurocps BEW
10

O China PHEY
L]
a B China BEW

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Over 40 million electric cars were on the road in 2023
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The most commonly used monetary
measures are subsidies and exemptions (or
reductions) from:

» road taxes

»annual circulation tax
»company car tax
»registration tax

»fuel consumption tax
»congestion charges
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» wide availability of charging stations,

ELECTRIC
VEHICLE
CHARGING

STATION

» permission for EVs to enter city centers and zero
emission zones. Low

emission

ZONE
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73% of all electric cars are sold in just
4 countries (with some of the highest GDPs)

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

Electric cars > 15% of total sales
= average GDP > €46,000
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70% of all charging points:
Located in just 3 EU countries

29.7% Netherlands 20.4% France
19.9% Germany

Number of charging points
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Development of the battery pack prices
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Battery pack price (S/kWh)
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The Great Lithium Boom

Monthly average price of lithium carbonate traded
in China from Jan 2018 to Oct 2022 (in CNY per tonne)

600,000
500,000
Global lithium jrl
400,000 consumption
70,000t 93,000t
300,000
2020 2021

200,000

100,000
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2018 2019 2020 2021

Sources: Investing.com, U.S. Geological Survey

2017 2018 2019 2020 2021 2022
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Well-to-Wheel (WTW)

A
a N

Primary
energy Mobility
source

: I TTW_car :

g '\ J
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Well-to-Tank (WTT) Tank-to-Wheel (TTW)
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Paraguay
~24¢CO, /kWh

. Botswana
~ 848gCO,/kWh

0 gCO, 200 gCO, 400 gCO, 600 gCO, 800 gCO,
No data 100 gCO, 300 gCO, 500 gCO, 700 gCO,

Carbon intensity is measured in grams of carbon dioxide-equivalents emitted per kilowatt-hour of electricity. OWIiD, 2024
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Norway Sweden
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Carbon intensity is measured in grams of carbon dioxide-equivalents emitted per kilowatt-hour of electricity.

OWID, 2024
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35%
30%
25% Nuclear
20%
15% Coal
- Wind
) Hydropower
10% 2
Other renewables
5% - : Solar
/ _ 22 oil
0% + — A * g t t T T ]
1985 1990 1995 2000 2005 2010 2015 2021

Source: Our World in Data based on BP Statistical Review of World Energy & Ember OurWorldInData.org/energy « CC BY
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EV models
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SUV: 70%

g 1790 70%
S 1500 60%
5 1250 50%
E 1000 40%
750 30%
SUV:10% 20
250 10%

0 0%

10 11 M2 13 14 5 6 17 M8 19 20 21 22 23

==3ICE cars mmmElectric cars =O=5hare of SUVs and large models among electric cars (right)

IEA. CC BY 4.0.

IEA, 2024
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Venezuela Nigeria
United States Libya 4%\ 3%

NS Countries with largest

Russia . .
- ‘; conventional oil reserves

Saudi Arabia
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= 2 000
% o Rest of the world
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1 000
mEurope
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mChina
0
2023 2024 2025 2026 2027 2028 2029 2030
IEA. CCBY 4.0.

IEA, 2024
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More cars

Congestion

Congestion More roads

More cars




%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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» EVs ...part of the solution...cost reductions, improvement
of battery characteristics, as well as development of
infrastructure

» Most of the policies implemented will be abolished with the
increasing number of EVs

» Future policy design should ensure sustainability of EV
supply chain

» New mobility behavior: Avoid — Shift - Improve
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ajanovic@eeg.tuwien.ac.at



e
nergy
conomics I lj
roup

WIEN

Ajanovic A. (2023). Electricity vs hydrogen in the transition towards sustainable mobility,
Oxford Open Energy, Volume 2, 2023, 0iad013,

Ajanovic A., R. Haas, M. Schrodl (2021). On the Historical Development and Future Prospects
of Various Types of Electric Mobility, Energies 14 (4), 1070

Ajanovic A., Haas R. (2019). Economic and Environmental Prospects of Battery Electric- and
Fuel Cell Vehicles: A Review. Fuel Cells. Wiley Online Library. DOI: 10.1002/fuce.201800171

Ajanovic, A., Haas, R. (2019). On the Environmental Benignity of Electric Vehicles, Journal of
Sustainable Development of Energy, Water and Environment Systems, 7(3), pp 416-431, DOI:
https://doi.org/10.13044/j.sdewes.d6.0252

Ajanovic A., Haas R. (2018). Economic prospects and policy framework for hydrogen as fuel

in the transport sector. Energy Policy 123 (2018) 280-288.

Ajanovic A., Haas R. (2018). Electric vehicles: solution or new problem?. Environ Dev Sustain
(2018).

Ajanovic A. (2015). The future of electric vehicles: prospects and impediments. WIREs
Energy Environment 2015. doi: 10.1002/wene.160, 2015


https://doi.org/10.1093/ooenergy/oiad013
https://doi.org/10.1016/j.enpol.2018.08.063
https://doi.org/10.1007/s10668-018-0190-3

