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Cost Effectiveness Analysis of “Electric Bus-to-Grid (B2G)”
Operation Model: Taking Taipei City Bus as an Example

Jyh-Yih Hsu'"  Che-Fu Kuo®  Chih-Hsiang Tsai’ Fa-Ming Yeh’

ABSTRACT

With renewable energies increasingly being incorporated into power grids, the power industry
requires energy storage equipment to balance the supply and demand in power grids and thus maintain the
stability of the power system. As an alternative to establishing battery energy storage systems, electric bus
batteries can also be used as energy storage equipment by the power industry. This practice reduces power
companies’ costs in constructing energy storage systems and helps bus operators, through engagement
of their electric buses in the bus-to-grid (B2G) business model, to gain nonoperating income. This study
conducted a cost-effectiveness analysis of electric buses under the B2G business model in comparison with
conventional diesel buses in Taiwan. The results revealed that, in a user scenario, the net present value of
12 diesel buses was approximately 201.9 million NTD after considering the fixed costs, and variable costs.
By contrast, the net present of 12 electric buses with subsidies from government was approximately 227.4
million NTD when bus operators purchased electric buses. If operators participate in B2G, their net present
value can reach up to 277.4 million NTD. Hence, electric buses are cost effective in a user scenario. In a
social scenario, the present value of the total cost of 12 conventional diesel buses was approximately 194.3
million NTD. Excluding the transfer payment of government subsidies, the net present value of the 12
electric buses is approximately 228.5 million NTD. If participating in B2G, its net present value can reach
up to 235.9 million NTD. Therefore, adopting electric bus system is cost-effective.

Keywords: electric bus, cost-effectiveness analysis, vehicle-to-grid, renewable energy, battery energy
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