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Why Life Cycle Analysis (LCA)? 

• Learn about the environmental impacts associated 
with all stages of a product's life 
 

• Electric Vehicles 
• Resource Extraction 
• Manufacturing 
• Transportation 
• Operation 
• End-of-Life 

 
• Inflows and outflows at every step 

GREEN FLEET 
2 



Why Life Cycle Analysis (LCA)? 

GREEN FLEET 
3 



Why Life Cycle Analysis (LCA)? 

GREEN FLEET 
4 

Energy 

Resource 

Extraction 

Energy  

Carrier 

Production 

Energy  

Carrier 

Distribution 

Energy 

Conversion 
Maintenance 

Equipment 

Manufacturing 

Resource 

Extraction 

Equipment  

End-of-Life 

COMPLETE LIFE CYCLE 

WELL-TO-WHEELS LIFE CYCLE 
OPERATION 

WELL-TO-TANK TANK-TO-WHEELS 

EQUIPMENT  

LIFE CYCLE 



Vehicles Analyzed 
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• (13) Ford Focus – 2006 or later 

• (27) Mitsubishi i-MiEV – 2012 or later 

 

• Vehicle life: 150,000km 
– Sensitivity analysis performed for 100,000km and 250,000km 

 

• Functional unit: 1km travelled by vehicle 
– Energy consumption: MJ/km 

– Emissions: gCO2-eq/km 

 
 



Resource Extraction – Material Breakdown 
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Resource Extraction – Material Breakdown 
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Resource Extraction – Material Breakdown 
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Mid-size ICEV (1997) 
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Resource Extraction – Material Breakdown 
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Mid-size EV (2020, predicted) 
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Energy Intensity – MJ/km 

10 
GREEN FLEET 

0.49 

0.93 
0.18 

0.19 

0.04 

0.06 

3.44 

0.76 

0.004 

0.053 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

Ford Focus Mitsubishi i-MiEV

En
e

rg
y 

C
o

n
su

m
p

ti
o

n
 (M

J/
km

) 

Decommissioning

Operation

Transportation

Manufacturing

Raw Material Production

Vehicle Life: 150,000km 



Emissions – gCO2e/km 
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End-of-Life Possibilities 
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End-of-Life Possibilities 
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Appendix – Data Sources 
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• Material Production 
– On The Road In 2020 – New Automobile Technologies – MIT Energy Lab 

– Malcolm Weiss et al. (October 2000) 

• Manufacturing 
– Linear function of material mass by material type 

• Transportation 
– Ford Focus 

• Transported by rail and truck from Wayne, MI 

– Mitsubishi i-MiEV 
• Transported by sea from Kurashiki, Japan 

• Operation 
– Ford Focus 

• City of Vancouver operational data 

– Mitsubishi i-MiEV 
• ChargePoint dashboard 

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

 


