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ABSTRACT

The pressing need to cut greenhouse gas emissions and reliance on fossil fuels is 
driving a global transition toward electric vehicles (EVs), which is changing the 
transportation environment. The crucial role that charging infrastructure plays in 
facilitating the broad adoption of EVs is examined in this chapter. It looks at im-
portant facets of the EV ecosystem, such as grid connectivity, charging technologies, 
connector standards, and the relationship between renewable energy and electric 
mobility. The chapter also discusses difficulties such interoperability problems, 
energy demand management, and gaps in infrastructure implementation. It also 
examines the laws, business practices, and technological advancements influenc-
ing EV charging networks in the future. Vehicle-​to-​grid (V2G) technologies, smart 
charging, and the significance of fair infrastructure access are all emphasized. 
Ultimately, the chapter underscores that a well-​planned and future-​ready charging 
infrastructure is essential to enabling sustainable, efficient, and scalable electric 
mobility worldwide

INTRODUCTION

As the world grapples with the urgent need to address climate change and reduce 
its dependency on fossil fuels, the electrification of the automotive industry has gained 
significant momentum (Mundra et al., 2021; Hemavathi et al., 2022; Akhtar et al., 
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2023). Growing concerns about climate change and environmental harm have led 
to a global surge in the popularity of electric vehicles (EVs) as an environmentally 
friendly alternative. We should focus on the use of clean fuel to avoid any pollution 
(Dwivedi et al., 2022). Electric vehicles (EVs) have introduced a new age of mobility 
that promises a cleaner and more sustainable future by mitigating the environmental 
impact of traditional internal combustion engine motors (Ahmad et al., 2018). With 
the changing climate and growing environmental consciousness, electric vehicles 
(EVs) provide a sustainable alternative to gas-​powered automobiles. EVs are vehicles 
that are propelled entirely or primarily by electricity. As seen in Figure 1, electric 
cars are divided into three categories: BEV, PHEV, and HEV (Das et al., 2020).

Figure 1. Categories of electric cars

The BEV is an all-​electric car without an internal combustion engine that runs on 
rechargeable batteries. BEVs are commonly referred to as electric vehicles (EVs). 
Both regenerative braking and connecting to an external electrical power supply 
are methods that PHEVs can use to recharge their batteries (Kong & Karagiannidis, 
2016). Both fuel and electricity can power HEVs. Table 1 lists the various electric 
vehicles that are currently on the market, along with their technical specifications, 
battery capacity, and estimated charging time.
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