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ABSTRACT

The European Commission Transport White Paper “R@gdto a Single European Transport Area — Towards a
competitive and resource efficient transport systenvisages that by 2050 only electric vehicles Mairculate in
cities, being the use of conventionally-fuelled ieéds halved by 2030. One of the policy objectii®so reduce
Europe's dependence on imported oil and to cutngese gas emission (GHG) from transport by 2092030
and by 70% until 2050 (with respect to 2008 levels)

Drawing upon future scenarios set by the Europeamr@ission and the International Energy Agency, faper
investigates the costs and benefits of electribridyand conventional vehicles in Europe until 2080top-down
approach will make it able to analyse further th@t®yuese case, given trends in regional mobiligtgsns
(including car fleet and price of energy scenari@her key research issue is to find out the looriwhen electric
vehicles can offer the highest potential to reduanon related emissions from transport.

The data comprises an integrated set of energytrandport data collected for Europe and Portugahat of the
research project COST-TRENDS project funded byRtbguguese Foundation for Science and Technology.

A Life-Cycle Assessment (LCA) analysis was perfodnie compare the costs and benefits of Battery-pedve
Electric Vehicles (BEVs), Plug-in-Hybrid ElectriceYicles (PHEVS), Hybrid Electric Vehicles (HEVs)daimternal
Combustion Engine Vehicles — diesel and gasoli@EYls), taking the perspective of the user. The yamml
considered the emissions along the entire chaipraduction and usage of vehicles — the Well-to-WH&&W)
analysis, comprising the Well-to-Thank (WtT) ane fhank-to-Wheel (TtW) emissions, allowing for theesgy
grid trend scenarios regarding the mix of eledyigiroduction and incorporation of renewables (e gCQ
/KWh).

The results show that users’ benefits related ty8Ba&re likely to be higher than those attachedXB\'s after the
2020 horizon. This is mainly due to the expectezthtelogy progress (reduction of battery costs amarging
infrastructure) and to the decrease of the relagiviees of electricity in comparison to prices afdil fuels.
Considering the LCA analysis conducted for the &yprese vehicle fleet, BEVs would emit 43 gCO2/kraiast
151 from ICEVs. Assuming the continuous replacensémider ICEVs by BEVs between 2010 and 2030,ilit e
possible to have a reduction of 11.8 GtonCO2/ye&0i10 to 9.8 GtonCO2/year in 2030.

The integration of BEVs in the vehicle fleet is eykpolicy measure to comply with the European fantspolicy
objectives to achieve a low-carbon and competitgenomy. The analysis of future trends on userstscand
benefits for all vehicle types (BEVs, PHEVs, HEM&ldCEVSs) indicates that the highest potentialeduce GHG
emissions from transport would occur only after @0Besides technology progress on cost reductiatigity and
charging infrastructure), electricity prices andlftaxation seem to be important drivers for the/Bfarket growth.
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