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FROEARIM: Statement on Environmental
Assessment of Electric Vehlcles

“There is mternatlonal consensus that the
enwronmental effects of electric vehlcles can
only be analyzed on the: baS|s OT

Life Cy‘/ AssessmerUj_CA)

mcludmg the productlan operation and the end
of Ilfé treatjnt of the vehicles”

l ‘7"
and iIn comparison to conventwnal
vehicles™ f i
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. LCA-Aspects over Full Value Chain

Primary Energy

| Electricity production |
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| | Electricity grid | :
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Production | Charging infrastructure | :
of vehicle |

Electric vehicle |-—> ,End of life management
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S A Transportation service 2




IEA INTERNATIONAL ENERGY AGENCY

E'LYEB(I?']I'B I% A é DLR zjerus::t}?e:nzeg;t‘n?fahrt o") C | R AI G %(QQEIEE%MH ) ))))\
rgonne

Pt ok R e LIFE Z/H/
VEHICLE NATIONAL LABORATORY Imc g

TECHNOLOGY
COLLABORATION c uu:.ucf‘ m dc r'ya
PROGRAMME

Example: 66,000 BEV N NOI’W&y (Norsk elbil forening 2015) VS

» 85% substitute ,,fossil driven® ICE @
kKilometres

» 15% substitute walking, bicycling, public
transport and additional mobility

- 9,000 additional vehicles?

fnd of vehicle
4) Fuel Cycle (electrl

5) Inventory analysis: co,, MJ, kg <- ste water, heavy metals

6) Impact assessment: GHG, primary energ - biodiversity, toxicity

7) Reference system: vehicle size, driving range, < 100% substitution?

Source: G. Jungmeier, J. B. Dunn, A. Elgowainy, L. Gaines, S. Ehrenberger, E. D. Ozdemir, H. J. Althaus, R.
Widmer: Life cycle assessment of electric vehicles — Key issues of Task 19 of the International Energy
Agency (IEA) on Hybrid and Electric Vehicles (HEV), TRA 2014 — Transport Research Arena 2014, Paris,
France, April 14-17, 2014.
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“#5 Emissions of Loading Strategies with
Additional Renewable Electricity
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80 electricity from PV
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Simultaneousness of EV Loading and Renewable Power Generation
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SR RAM T The 2 Keys:
Renewable & Energy Efficiency

300 Anternal combustion engine and battery electric passenger cars

- Diesel
250 Electricity

200 Electricity
natural gas

Biodiesel

Greenhouse gas emissions
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Source: LCA of passenger vehicles, Joanneum Research, *) without iLUC
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estimated change of GHG emissions [%]

calculations
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Aim of Project “FACTS&FIGURES”

.....................................................................................................

Provide annually FACTS&FIGURES on life cycle based
environmental benefits of EVs worldwide and country specific in
comparison to conventional vehicles

Based on LCA achievements in IEA HEV since 2011

Primary Energy

Electricity production

|

| Electricity grid
|

| !

Charging infrastructure

Production

of battery

Transportation service

.| .End of life management’

Dismantling of vehicle

of vehicle J
- Electric vehicle
Production *

Country
specific data

Country Fact
Sheet
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1) Basic data

2) Estimated
Environmental
effects
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Fact Shieet on Estimated Effects of Electric Wehicles (BEV, PHEV) substituting comventionsl vwehidles Susctrin - 2015
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® System boundaries
® Vehicle data

® Emissions and environmental effects

® Assumptions
® Main data sources
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Explanation Sheet
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® Main references
® Aknowledgement
®m Contact
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EXPLANATION SHEET 10 the Estimated Environmental Effects of
EV Floets
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. Share of National Electricity Production

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Austria 80% Renewable electricity
79 290% 9% M coal
1% m oil
10% M natural gas
0% nuclear

B hydro power

FACT SHEET
M biofuel&waste
1= -“J == wind
= '-_ 'l oy
(=S B geothermal, tide, others

oo 62%
Source: |[EA statistics
http://www.iea.org/statistics/statisticssearch/report/?country=ITALY&product=electricityandheat&year=201x
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L National Electricity Market

I I I I T I I I I I I I I I T T T T I S S I I T T I I I I I I I IR I S S

— 70
. T
Austria -§~ 60
= 50 -
- 40 +
£
o 30 -
£
> 20 +
- —
S 10 -
b
FACT SHEET 9 0 -
—_— o -10
CRe | I
=] r"'"'l - B}
===l 7 £
m—l |l S -30
—- > national production | import & export [national production| import & export
="l 2014 2015

mcomb.fuel " nuclear Wmhydro mgeoth/wind/pv/other mimport Mexport

Source: |IEA statistics
http://www.iea.org/statistics/statisticssearch/report/?country=ITALY &product=electricityandheat&year=201x
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. Estimated Environ. Effects of Electricity (II)
Austria |

, 8lobal warming of electricity supply cumulated fossil primary energy of

35 -
14 . electricity supply

ty at

300

200

=

2

0.8

ICI

=

150 0.6

100

0.4

50 0.2

HG emissions of electricity at
harging point [g CO.eq/kWh]

charging point [kWh/kWh]

0.0

0

primary energy of electr

G
C

2014 2015
FACT SHEET 2014 2015

= =iy

Source: own calculations using data from ecoinvent and GEMIS
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Number of Electric Vehicle
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_ total number of passenger vehicles in Mio. (2015): 4.7
Austria 14000 electric vehicle fleet

16

@# 12,000 4 ™PHEV (Plug-in Electric Vehicles)
E W BEV (Battery Electric Vehicles)
@ 10,000

>
2

S 8,000

2 6,544
- 6,000

"'6 !

; 4,162

o 4,000

=

=

Z 2,000

FACT SHEET

0

2014 2015

...................

> lowione Source: IEA HEV annual report, EVI, ExCo members
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PSR ENVIRONMENTAL EFFECTS:
. Estimated Annual Change of national EV Fleet

ustria global warming cumulated fossil primary energy
0 ]
0

1
[¥]

-5

1
s

-10

-15 -J%////%

2014 2015 2014 2015

1
[9)]

[GWh/a]

1
Ca

emissions [kt CO.eq/a]
cumulated primary energy

=
o

estimated annual change of GHG ™
estimated annual change of

M
>
O
_||
@S
M
M
—l

Source: own calculations
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Austria

nuclear primary energy

total primary energy
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FACT SHEET

fossil primary energy”

%?é?&%%:@))))j
ENVIRONMENTAL EFFECTS:
Comparison ICE and BEV&PHEV

global warming
125%

Conventional ICE

acidification

EV (BEV & PHEV)

%

ozone formation

Source: own calculations
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Comparison ICE and BEV&PHEV

19

global warming

Norway 100% Conventional ICE

nuclear primary energy acidification

EV (BEV & PHEV)

total primary energy ozone formation

o ~ Source: own calculations
fossil primary energy partic
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ENVIRONMENTAL EFFECTS:
. Comparison ICE and BEV&PHEV

USA gobalwarming  Conventional ICE

\
nuclear primary energy o § acidification
e

%
ll,'h.. N \ EV (BEV & PHEV)
_

OOOOOOOOOOOOOOOOOO

1

total primary energy

fossil primary energy particles
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. Number of Electric Vehicle
IEA HEV Countries 19 number of electric vehicles @ US
Total: 684,700 2% \1% 1% 49

1% 4y mNL

3%
5%

®FR
m UK
m DE
w CA
W SE
55% W CH
BE
W DK
REST

7%

8%

Source: IEA HEV annual report, EVI, ExXCo members
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Estimated Environ. Effects of Electricity (1)
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Primary energy consumption
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Estimated Environ.Effects of Electricity (1)
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ENVIRONMENTAL EFFECTS:
. Estimated Annual Change of EV Fleet (I)

Us NO FR CA DE NL DE SE DK CH DK BE ES IT ES REST
300

Greenhouse Gas Emissions W

World

-600

estimated abnnual change of global
warming [kt CO2eq/a]

-900




World EV-Fleet (ZOlg)
1,234,999 BEV&PHEV of which
....684,700 in IEA HEV countries

Greenhouse Gas Emissions

IEA HEV countries non IEA HEV countries
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N Total Results

Estimation of the average environmental benefits of BEVs and
PHEVs substituting diesel and gasoline globally shows

® GHG-reduction: - 25% to - 30%

® PM < 10 reduction: - 40% to - 50%

® Acidification: 0% to -5%

® Ozone reduction: -50% to - 60%
® Fossil primary energy reduction -25% to - 30%
® Renewable primary energy increase +10% to + 15%
® Nuclear primary energy increase + 600% to + 800%
® Total primary energy reduction - 15% to -20%

THE INNOVATION COMPANY
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"1 Communication strategies are essential: Interaction
Wrth stakeholders show database explarn assumptlons nary

Addrtronal renewable eIectrrcrty Wrth adequate charging
strategres IS essentral for further srgnrfrcant reductrons

Broad estimated ranges marnly due to
- Emissions of national electricity production
- Electricity consumption of EVs at charging point
- Fuel consumption of substituted conventional ICEs
- Data availability, uncertarnty and consrstency €.g. PM

Estrmatron of envrronmental effects substrtutrng dreseI/gasolrne
show posrtrve environmental effects by 1.3 Mro EVs In 2015

Key issues in LCA methodology and key data for electrrc vehicles are
contrnuously harmonrzed In IEA HEV Task 19&30

Envrronmental Assessment of EVs onIy possible on
Life Cycle Assessment compared to conventional vehicles
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Gerfried Jungmeiler
e Operating Agent
' |EAHEV Task 30 & 33
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_ i ‘ . , @ Future Energy Systems and Lifestyles
i —_ g Science Tower
bl bd # 88  \Waagner Biro Strasse 10

" A-8010 Graz, AUSTRIA

~ Raw materials Recycling; _
extraction % ﬁ “disposal +43 316 876-7630
L PO gerfried.jungmeier@joanneum.at
e WWW.joanneum.at
www.ieahev.org

-----------------------------------------------------------------------------------------------------

THE INNOVATION COMPANY


http://www.joanneum.at/

