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Beitrag zum Treibhauseffekt in Kohlendioxid-Aquivalent:
> 1kgCO,=1kg CO,-Aq.,
> 1kgCH, =35kg CO,-Aqg. und

Atmospheric > 1kgN,0 =298 kg CO,-Aq.
Gases

Atmospheric
T Window
Emitted by CI

Absorbed by Greenhouse
67 Atmosphere Gases

324
Back
Radiation

Source: IPCC 2001



JOANNEUM \ONNY
RESEARCH )))
LIFE 44 /]

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Rebound-
Effekte und
ebenszyklus

Zeit-Effekte
Im
ebenszyklus

Die 4 grof3en
Fakten

Die 4 grol3en
I[rrtimer

I I T I T T I I S I I I I T I T I R T T T I I I I I R I R R S A A

THE INNOVATION COMPANY



%‘Sé?ﬁé%:@))))j
Irrtum #1: Treibhausgas-Emissionen pro
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Irrtum #2:

Zero-Emission von E-Fahrzeugen
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Irrtum #3: Technologie-Entwicklung bewirkt
Umweltverbesserung
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Irrtum #4:

E-Autos ersetzten konventionelle Fahrzeuge
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Neuzulassungen Janner bis Juli 2018

m VKM Benzin und Diesel

m E-Fahrzeuge (Batterie- und Plug-In) 194,879
+6.301 / +2.9%

188,578

+ 950 / +28%

+5.350/ +3.3%

170,000
Quelle: Statistik Austria 2018
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Faktum #1: E-Fahrzeuge ern6hen Anzahl
an Fahrzeugen pro Haushalt
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Quelle: JOANNEUM RESEARCH 2017
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Faktum #2: Die E-Mobilitat gibt es w2
schon lange.....

9
Uy trdberg

.und ist
»ohared Mobility“ und
“Autonomes Fahren“

THE INNOVATION COMPANY



JOANNEUM NN
RESEARCH )))
LIFE /L

Faktum #3: Mobilitat beginnt im Kopf

Warum muss
ich woanders
hin?

Welche Wabhl-
Maoglichkeiten

gibt es?

Wie wird
entschieden?
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Faktum #4: Umweltbewertung NUR
mit Lebenszyklusanaylse maoglich

“Es besteht internationaler Konsens,
dass die Umweltwirkungen von
Produkten und Dienstleistungen nur auf
Basis von Lebenszyklusanalysen
- Life Cycle Assessment (LCA) -
bewertet werden kdnnen.

(Produktion—Nutzung—Entsorgung/Verwertung)”
“....und im Vergleich zu anderen Produkten

und Dienstleistungen”
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Key Questions for
Further Developing LCA Methodology

® How does rapidly changing electricity mix affect the LCA
results?

® How to apply LCA for Electric Vehicles in scenario
analyses adequately?

® Does each electric driven kilometer really substitute a
fossil driven kilometer? Do we need an appropriate new
functional unit?

® And how do these aspects effect the application of LCA
to whole current or future vehicle fleets?

IEA HEV Task 30
m ,Environmental Effects of Electric Vehicles*
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The Three Phases Iin the Life Cycle of A
Vehicle

Cumulated environmental effects
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Time Effects in LCA

® Standard LCA:
® constant conditions over lifetime of vehicles
® Results: average over lifetime of vehicle

® Time effects in LCA: changing conditions during life time
e.g.

® Production: new battery if lifetime of battery shorter than of
vehicle

® Operation: changing of electricity mix
® End of Life: credits form recycling/reuse

THE INNOVATION COMPANY
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Example #1.:
. New Battery and Fuel Cell after 10 Years
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Example #2: Changing Electricity Mix Over
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Example #3: Credits for Recycling
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As heating becomes more
efficient...

.. we live in bigger houses. ... and we spend
the savings in

other
consumption
domains.

As cars consume less fuel...

THE INNOVATION COMPANY



System Boundaries of Rebound Effects )
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Potential Rebound Effects of EVs

® Energy costs for electricity lower compared to fossil
fuels because of taxation

® Direct rebound effect: drive more because of lower energy
cost

® Indirect rebound effect. consume more because money is
saved

®w Higher investment costs might lead to more driving to be
more economic

® EVs are seen to be , green®
® Germany: EVs drive 2 — 3 times more than average ICE
® Austria: EVs drive 30% more than average ICEs
® Use EV instead of walking, biking and public transport

®w EVs become 2" or 3" car in household

THE INNOVATION COMPANY
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LCA for Growing Number of
Electric Vehicles Fleet Worldwide
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BEV (60%) and PHEV (40%)
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ENVIRONMENTAL EFFECTS:
Comparison ICE and EVs

global warming
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Substitution rate: 85%

I~ | [NOVATION COMPANY

Conventional ICE

acidification

EV (BEV & PHEV)

ozone creation

Source: own calculations



sches Zentru 9 £ ~ .. Sabana .
e Argonnea #;z' Lﬂ i - lgc... ‘\ ClRAlG “""%mﬂ-?"w_im Universites: [IN@JNNEIN \
HYBRID & nnnnnnnnnnnnnnnn et b RESEARCH );
ELECTRIC e
VEHICLE

TECHNOLOGY
COLLABORATION
PROGRAMME

. Estimated GHG Change of Global EV Fleet (1)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

2014 2015 2016 2017
1,000
o Substitution rate: 85%
T 500
G}
53
L O 0
2 L
@ O
S Y 00
- = Draft 2018-09-12
3 [74]
£ 5-1,000
i
T 2 e [EA HEV
% £-1,500
£ @ non IEA HEV
e
o -2,000 e World
-2,500

® e 00600 00000000000 © 8 0 0 9 0 © 0 0 0 0 8 00 008 000 S 00 S 000 0 S 9000 080 000000000 S0 8 00 000 0000000 00000 000000000000 SO

THE INNOVATION COMPANY



27

JOANNEUM NN\
RESEARCH )))
LIFE 44 /]

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Rebound-
Effekte und
ebenszyklus

Zeit-Effekte
Im
ebenszyklus

Die 4 grof3en
Fakten

Die 4 grol3en
Irrtimer

I I T I T T I I S I I I I T I T I R T T T I I I I I R I R R S A A

THE INNOVATION COMPANY



28

GHG emissions [t CO.eq.]

30 -
20 -

10

10 -
=20 -
230 -
40 -
50 -

-60 -

JOANNEUM \
RESEARCH
LIFE /]

GHG Emissions of EVs subsituting ICEs
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Summary

New developments N LCA methodology necessary
done |n IEA HEV Task 30

Future scenarios and LCA must |ncIude t|m|ng of
environmental effects and rebound effects

Estimation of environmental effects substituting diesel/gasoline
show posmve enV|ronmentaI effects by 3.1 Mio. EVs in 2017

rFrguucL use:

Electric vehicles do not su bstltute ICE vehicles by 100% and/or
substitute e. g public transport or create new moblllty serV|ces

Considering Tlme and rebound effects are essentlal to avoid
overestlmatlon of enV|ronmentaI benefits e.g. Paris target

Envwonmental Assessment of EVs only possible on
Life Cycle Assessment compared to conventional vehicles
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