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Abstract

The rising vehicle population has increased energy ( especially oil) consumption
and caused significant greenhouse gas ( GHG) emissions globally. To tackle the chal-
lenge of national energy security and global climate change, many countries are actively
taking measures to promote strategic transformation of conventional vehicles. In order to
explore market penetration pattern of electric vehicles (EVs) in China, and to estimate
the comprehensive impact of energy, environment and resources brought about by the
development of electric vehicles, it is necessary to conduct a comprehensive analysis of
EVs from multi — dimensions and multi — perspectives.

This study presents several pratical and achievable analysis models to quantitatively
evaluate the comprehensive impact of the development of EVs. Based on these models,
key issues for the development of EVs in China are analyzed as following; (Dthe market
penetration of EVs are explored and the key factors affecting the market penetration are
identified; @)the life — cycle energy consumption and GHG emissions of China’s EVs
are estimated from a micro perspective; (3taking the future EVs prospect into consider-
ation, the energy consumption and GHG emissions of transport sector are examined, and
the evaluation of oil substitution and the benefits of GHG emissions reduction of EVs are
conducted; @the demand and sustainability of the key metal resources are analyzed in
the context of EV industry development.

There are four key conclusions of this study: (DThe penetration of electric vehicles
in the urban private passenger vehicle market shows regional characteristics and is char-
acterized by stages, the key factors that influence the market penetration of electric vehi-
cle in each stage are electric vehicle cost, charging infrastructure and operation cost;

(@in contemporary China’ s energy structure and technical level, the life — cycle energy
- l -
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consumption of battery electric vehicle ( BEV) and plug — in hybrid electric vehicle
(PHEV) are about 44% and 33 % lower than that of traditional gasoline internal com-
bustion engine vehicle (GICEV) . And life - cycle GHG emissions are reduced by a-
bout 29% and 27% respectively. The GHG emissions reduction effect of EVs is highly
variable geographically because of significant differences in electricity grid mix and GHG
emissions intensity of grid electricity; (3the large — scale use of EVs is conducive to re-
ducing oil dependence and GHG emissions, and to promoting the energy demand and
GHG emissions to peak ahead of schedule. Compared with the no policy (NP) scenar-
i0, the peaking time of vehicle energy demand and GHG emissions under the four EV
development scenarios are about 5 years earlier, and the peak direct energy demand and
GHG emissions are decreased by 11% -21% and 44% -84% respectively. The peak
life — cycle energy consumption and GHG emissions are reduced by 8% - 15% and
9% —18% respectively; @)China has abundant lithium carbonate reserves, which can
effectively support the large — scale and rapid development of EVs. However, the insuf-
ficient resources of nickel and cobalt brings great risks to the future resource security
and the large — scale promotion of EVs in China. Therefore, promoting recyclable and
renewable resources is extremely necessary.

Key Words: Electric vehicle; market penetration; comprehensive impact; life —

cycle analysis; case study
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