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Electric vehicles

by 1998
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Paris Declaration on Electro-Mobility and Climate
Change & Call to Action:

« more than 100 million EVs

400 million two and three-wheelers
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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
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Battery capacity
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Electric vehicles
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Development of the global stock of rechargeable EVs
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The costs per km driven C,,,, are calculated as:

IC-a C
O&M .
C., = +P, - FI + [€/100 km driven]
f
skm skm

IC...... investment costs [€/car]
(o ORI capital recovery factor
skm.....specific km driven per car per year [km/(car.yr)]
Pf........ fuel price incl. taxes [€/litre]

Cosw---Operating and maintenance costs
FI........ 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: _ (-1 4 _)n

o = — -
(1+2)" -1

n..... the number of annuities received.
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VEHICLE CYCLE
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vehicle assembly

Energy resource Energy carrier Energy carrier
extraction production distribution

FUEL CYCLE

WTT

Vehicle end of life




nergy

léﬁonu%mfcs Environmental assessment

[ BevRes pummm |

[ BV Coal . |
REX Gasoline/RES - N

REX Gasoline/Coal

1
PHEV Gasoline/RES B
PHEV Gasoline/Coal - e

|:> Gasoline-Hybrid

=
‘ Gasoline ICE =

0 50 100 150 200
gCO2/ km
WTT mTTW W Vehicle cycle

CO, emissions per km driven for various types of EVs in comparison to
conventional cars (power of car: 80kW)



WIEN

écg’f:}z"g’“ The carbon intensity of electricity generation I U

. 1200

9

)

©

o 1000

o

Q

=T1]

Z 800

ST

£ 3

Q -

S 9 600

%0

2% 400

;]

c

Q

=

£ 200

c

o)

-

8 0 [ [ [
& & > X > $ o >
RO\ R S PN &



nergy

conomics
roup

The carbon intensity of electricity mix

Carbon intensity of electricity mix (gCO2 per kwWh)

1000

(o]
o
o

0]
(@]
o

~
o
o

D
o
o

500

400 -

w
o
o

I

I

I

I

N
o
o

T

I

I

T

I

I

T T T T T T T T T T T T T T

T

T T T T T T T T T T T T 1

N QLS @0 R @ A o N O ¥ AR A 2 Q0L O Q@00
o@sz\’b(\ \‘@b@(((b&\;\ o‘i’é\ o'a’(\\ &%Q\Q\)iA&Q@%\O 0&4@0\ 0@0&0 ©® (”Q,b\«\'b(\?\‘)k@\@ ) o}o@(&(\ 60"0@@“@@0\@)‘0\\ (}Q& o\'bo @@c@é&c}oo\
N T G S 5\ Q&é\ N q,O{_\o@(,} QO W @ ¥V © %
o3 N & W e &
N QQ RN\ 2@
(o{\ \5(\ C



nergy

oomics Electricity mix
220 gCO/km 27 gCOkm
100% - = B o
oo e | BN =
el BN | 1B
o | 1B
o R 1B
el BN | 1B
el HE | 1B
el BN | 1B
o | 1B
0% B 1B
0%
Austria Germany France Sweden Turkey
Biomass and Waste W Coal M Gas
B Geothermal M Hydroelectric B Nuclear

Oil Solar Tide Wave B Wind Data source: tsp,2014



éﬁﬁzgnﬁfcs Conclusions

roup

»EVs ...cost reductions, battery improvement,
infrastructure development

» New policy design....most of the policies
implemented will be abolished with the increasing
number of EVs

» Full environmental benefit — only if EVs are
powered by electricity generated from renewable
energy sources
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