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1 Introduction

According to the European Environmental Agency (EEA), road transport contributes around 71%
of overall transport emissions in 2018 in European nation countries. Therefore, the decarbonization
of road transportation is the uttermost requirement to reduce the overall carbon emission. Electric
vehicles (EVs) are considered as “zero tailpipe emission” vehicles and hence, it playing a crucial role
in alleviating the level of the carbon emission generated through road transportation.
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Lithium-Ion batteries (LIBs), lead-acid, and alkaline batteries are commonly available variants
of batteries in the market that are used as power source for EVs. High energy density, high power
density, long cycle life, high operating voltage, and low self-discharging makes LIBs as promising
power source for electric vehicles. LIBs’ demand evolves with the increase in market penetration of
electric mobility. But high cost and range anxiety issues related to EVs limit the growth of the LIBs
market.

The literature consider that LIB cost crates monetary barrier whereas range anxiety related to
EVs creates physiological barrier that hindered LIB market. The cost of LIB depends upon battery
capacity, energy density of battery pack, material composition of electrodes, cost of raw material, and
learning effect that based on the demand of LIBs (Ahmed et al., 2017; Azevedo et al., 2018; Hsieh
et al., 2019). Pevec et al. (2020) stated that “Range anxiety” is defined as the physiological barrier in
the mind of drivers that forced them to think that battery size will limit their driving pattern. Li et al.
(2020) stated that Battery electric vehicles (BEVs) sales will go up by around 0.075% for every 1%
increase in subsidy.

This work analyses the variations in LIB demand. The model results show that battery capacity
and battery life significantly impact LIB cost per kWh when there is a fixed subsidy. The LIB demand
improves when there is a high subsidy on EVs’ price and when LIB has low capacity and life, which
can be considered while developing EV models for different customer segments.

2 Model

In this paper, we consider NMC-622 battery chemistry and develop a system dynamics model to
evaluate the impact of battery capacity on the cost and demand of LIBs and range requirements for
EVs. The model captures the performance and cost dynamics persistent in the LIB market that impact
the LIBs demand. The model considers battery capacity, the subsidy given on EVs, EV sales, and
LIB replacement based on LIB life as factors that impacts the LIB market.

3 Results and Discussion

Range anxiety is substantially reduced by increasing the battery capacity, but an increase in battery
capacity will increase the LIB cost. An increase in LIB cost will increase the EV cost and reduces the
EVs sales. An increase in EV cost is alleviated by giving subsidies on EVs. The result shows that in
the case of fixed subsidy, LIB has lesser battery capacity and low battery life will dominate the LIB
market. An increase in demand will increase the learning impact of the experience curve that will
eventually reduce the LIB cost per kWh.
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