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A study on the long-term costs of electric vehicles in terms of maintenance,
battery replacement, and energy savings compared to

gasoline-powered vehicles.
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Abstract

Electric vehicles (EVs) have gained significant attention as environmentally friendly
transportation options, playing a key role in reducing greenhouse gas emissions in the
transportation sector. This research focuses on analyzing and comparing the long-term costs
of EVs with internal combustion engine vehicles (ICEVs) across three main dimensions: (1)
maintenance costs, (2) battery replacement costs, and (3) energy savings. The study found
that EVs incur lower maintenance costs due to simpler systems, such as the absence of
internal combustion engines and exhaust systems. Additionally, the use of regenerative braking
systems reduces brake pad wear compared to ICEVs. Regarding battery replacement costs,
while these remain a significant factor, advancements in technology—such as the decreasing
cost of lithium-ion batteries and the development of solid-state batteries—are expected to
extend battery life and reduce replacement costs in the future. In terms of energy efficiency,
EVs outperform ICEVs by converting over 90% of battery energy into propulsion, compared to
only 25-30% for ICEVs due to energy losses from heat and friction. Furthermore, energy costs
for EVs are lower, averaging 0.75-1.00 THB per kilometer, compared to 2.5-3.0 THB per
kilometer for ICEVs. The use of renewable energy sources, such as solar or wind power, further
reduces operational costs and enhances environmental benefits. The study also identified
limitations, such as the higher initial purchase price of EVs and the insufficient infrastructure,
particularly charging stations. However, government support, including tax reductions,

subsidies, and infrastructure development, could accelerate the broader adoption of EVs.

Keywords: Electric vehicles, battery, energy savings
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