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The ReCiPe characterization method
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Life cycle assessment of vehicles
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We have good knowledge of the environmental

impacts of conventional vehicles
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Example of typical LCA results:

Mercedes A class

DaimlerChrysler AG, Mercedes Car Group
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GHGs over the whole life cycle

- high end of the range as of 2010

References: Daimler AG (2009, 2009, 2012), Volkswagen AG (2010, 2012) 
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GHGs over the whole life cycle

- low end of the range as of 2010

References: Daimler AG (2009, 2010, 2012,2013,2014), Volkswagen AG (2010, 2012,2013,2014) 
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GHGs over the whole life cycle

- low end of the range as of 2014

References: Daimler AG (2009, 2010, 2012,2013,2014), Volkswagen AG (2010, 2012,2013,2014) 
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References: Daimler AG (2009, 2010, 2012,2013,2014), Volkswagen AG (2010, 2012,2013,2014) 

Car size, fuel type, model year, and 

horsepower matter

3x
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References: Daimler AG (2009, 2009, 2012,2013,2014), Volkswagen AG (2010, 2012,2013,2014) 

Can electric vehicles get us below the 

fossil envelope?
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Zero emission vehicle?
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BEVs have indirect operational emissions

associated with the energy value chain
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NTNU’s latest LCA study on battery

electric vehicles published in 2016

Ellingsen et al. (2016)
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Size selection based on commercially

available BEVs
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Electric vehicle parameters

Segment Curb weight 

(kg)

Battery size

(kWh)

Driving range 

(km)

EV energy consumption 

(Wh/km)

A  - mini car 1100 17.7 133 146

C  - medium car 1500 26.6 171 170

D - large car 1750 42.1 249 185

F - luxury car 2100 59.9 317 207
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Production inventories
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Use phase assumptions

• Average European electricity mix (521 g CO2/kWh at plug, 
462 g CO2/kWh at plant)

• 12 years and a yearly mileage of 15,000 km, resulting 
in a total mileage of 180,000 km
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End-of-life treatment
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 Production and use phase

from LCA reports

 End-of-life inventory from 

Hawkins et al. 2012

Conventional vehicles
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Results
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Fossil envelope
-average ICEVs
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Sensitivity analysis
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Sensitivity analysis - coal

World average coal 
(1029 g CO2-eq/kWh)

Ellingsen et al. 2016
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Sensitivity analysis – natural gas

World average natural gas 
(595 g CO2-eq/kWh)

Ellingsen et al. 2016
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Sensitivity analysis – wind

Wind 
(21 g CO2-eq/kWh)

Ellingsen et al. 2016
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Sensitivity analysis – all wind

Ellingsen et al. 2016

Wind in all value chains 
(17 g CO2-eq/kWh)
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Differences in emissions due to size

decrease with lower carbon intensity

Ellingsen et al. 2016
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Questions?

linda.e.llingsen@ntnu.no
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