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Cost-Effectiveness Analysis of the Operation Model of
Electric Vehicle-to-Grid

Chih-Hsiang Tsai' Jyh-Yih Hsu’ Fa-Ming Yeh™

ABSTRACT

With more and more renewable energy feed-in to the grid in recent years, the power industry needs
energy storage equipment to balance the supply and demand to maintain the stability of the power system.
Without energy storage equipment, the power industry can choose the battery of the electric vehicle as an
alternative. Electric vehicles can provide its battery capacity deducted from required for movement when
it is not used for transportation purposes by Vehicle to Gird (V2G) technology. Aggregators can integrate
the large number of electric vehicles so that can provide considerable storage capacity. Power companies
can save on the cost of building energy storage equipment and aggregators and electric vehicle owners
can benefit from V2G's business model. The purpose of this study is to analyzes the cost-effectiveness of
Taiwan's electric vehicles under V2G’s business model compared to traditional vehicles. First, this study
compares the differences between electric vehicles and traditional vehicles, clarifies the cost items needed
to be considered for electric vehicles and how to estimate them. Secondly, this study explains what is the
V2G model, describes how this model is emerging, and how electric vehicles can benefit from it. Finally,
this study explains the concept of vehicle to grid, and provides relevant technical background for the V2G
model of electric vehicles. The results of this study show that the participation in the V2G business model
can incentivize the traditional vehicle owners to purchase electric vehicles. From the perspective of society,
compared with traditional vehicles, electric vehicles can reduce noise pollution, air pollution, and carbon
emissions and benefit the society. Therefore, Taiwan should develop V2G business model at the right time
to improve social benefits. Finally, this study infers economic implications of the V2G business model for
electric vehicles.

Keywords: Electric vehicles, Cost-effectiveness analysis, Vehicle to grid, Renewable energy, Energy

storage.
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