City of Vancouver
Life Cycle Analysis:

Electric and ICE Vehicles

L
&cm’ OF

VANCOUVER




VANCOUVER

e Elec!’rnc Vehicles

f Résouf‘ce Extraction
* Manufacturing
Transportation
Operation
End-of-Life

. Inflows and outflows at every step

GREEN FLEET



Why Life Cycle Analysis (LCA)?

STEPS OF AN LCA
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Vehicles Analyzed

(13) Ford Focus — 2006 or later _
(27) Mitsubishi i-MiEV — 2012 aer later 5

Energy consumption: MJ/km 5

Emissions: gCO,-eq/km
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Resource Extraction — Material Breakdown

ICEV mass distribution by material (kilograms)

M Ferrous Metals
H Aluminum
M Nickel
H Others
M Plastics
B Wood, Felt, etc.
M Rubber
M Glass
Magnesium
m Copper
Paint, coatings
Zinc
Lead
Fluids
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Resource Extraction — Material Breakdown

EV mass distribution by material (kilograms)

B Ferrous Metals
H Aluminum
M Nickel
H Others
M Plastics
® Wood, Felt, etc.
H Rubber
M Glass
Magnesium
m Copper
B Paint, coatings
Zinc
Lead
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Resource Exitraction — Material Breakdown

Mid-size ICEV (1997)

® Ferrous Metals
= Aluminum
Glass
= Magnesium
m Copper
m Zinc
mLead
= Plastics
Rubber
= Wood, Felt, etc.
® Paint, coatings
= Nickel
Others
Fluids
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Resource Exitraction — Material Breakdown

Mid-size EV (2020, predicted)

® Ferrous Metals
= Aluminum
Glass
= Magnesium
m Copper
m Zinc
mLead
= Plastics
Rubber
= Wood, Felt, etc.
E Paint, coatings
= Nickel
Others
Fluids
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Energy Intensity - MJ/km

Decommissioning

B Operation

Transportation
B Manufacturing

B Raw Material Production

Energy Consumption (MJ/km)

Ford Focus Mitsubishi i-MiEV
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Emissions - gCO2e/km

Decommissioning
B Operation

Transportation

B Manufacturing
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B Raw Material Production

Ford Focus Mitsubishi i-MiEV
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End-of-Life Possibilities
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End-of-Life Possibilities

4 Resell 7 S
The electricity from these

m large batteries is used for |——

instance for grid stabilization.
At the end of its lifecycle in ;
an electric car, the battery "
is still valuable.
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The battery modules are integrated
in the stationary storage system.

4 2 Refabricate

The used battery modules are
tested and reassembled.
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Balpreet Kukreja \
Fleet Engineer
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Appendix - Data Source
Material Production

On The Road In 2020 — New Automobile Technologies — MIT Energy Lab

Malcolm Weiss et al. (October 2000) b vzt :
Manufacturing . BT *

Linear function of material mass by mategal type - !’
Transportation &

Ford Focus

Mltsublshl i- |\/|IEV R
Transported by sea frow
Operation , s J
Ford Focus

City of Vancouver operational data_:;;' 3

Mitsubishi i-MIEV :
ChargePoint dashboard

Decommissioning
All parts shredded for both vehicles except lithium-ion battery in ICEV '
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