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Project Description:

The greenhouse gas reduction potential of electric vehicles is associated with the embedded carbon content of the electricity charging the battery. The life cycle emissions of battery, hybrid and plug-in-hybrid vehicles subject to various electricity mix and benchmarked towards various fuels have been investigated by several. The literature is limited with respect to impacts beyond GHG emissions. There is a need for assessing other impacts beyond GHG emissions in order to get a better understanding of the total environmental impacts associated with electric and hybrid electric vehicles. From literature we know that for a conventional fossil fueled car 10-15 % of GHG emissions over the life time of a car is associated with car manufacturing. For other environmental impacts such as acidification this car manufacture contributes up towards 50% of the overall life cycle impact. In terms of electric vehicles, a thorough understanding of the environmental impacts from car manufacture warrants an improved understanding of the impacts associated with battery technologies. Battery technology is evolving quickly. There is a misperception of battery electric vehicles as very polluting based on early analysis of vehicles using lead-acid batteries (Lave et.al 1995). Recent studies indicate that NiMH and Li-Ion batteries have respectively 4 and 5 times lower overall environmental impact than Pb-acid batteries. However the literature on this is very limited. It is therefore the objective to perform a comprehensive life cycle assessment that covers several environmental impact categories for a selected set of electric and hybrid electric technologies.

For the project work we aim at performing a process based LCA. In the follow up master thesis we will expand the scope to scenario modeling using hybrid LCA and input-output techniques.

Project and master-thesis will be developed in collaboration with partners in the E-Car consortium. This includes both Think and Miljøbil Grenland (Tata). 
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