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Abstract— Electric cars are a modern form of transport that 

has no climate, noise emissions and environmentally 

sustainable means of transport. India is the biggest market 

for electric vehicles and government aims to become a 

nation for electric vehicles by 2030 is an optimistic 

initiative, and this study is conducted to evaluate people's 

acceptability of electric vehicles and their effect on the 

automotive industry. In this study we tried to find the views 

of citizens and their knowledge of the electric car, to resolve 

certain electric vehicle limitations and will embrace them 

wholeheartedly. FAME scheme to increase the adoption of 

electric vehicles by masses was initiated by the government 

of India. The modelling assessment spans the duration from 

2010 to 2050 and analyses potential demand for the EV in 

Indian under three scenario: i) a 'test' scenario, which 

involves the continuity of the current EV policies as 

illustrated by India's Expected Nationally Defined 

Contribution (INDC); The study of scenarios determines 

penetration of Evs and its co-benefits and co-costs. The joint 

advantages are local air quality, domestic energy protection 

and CO2 emissions in India whilst the co-cost (risk) of 

procurement of battery and battery reprocessing and 

disposal raw materials. 
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I. INTRODUCTION 

'Electric vehicles' is classified as vehicles that use a 

propulsion electric motor[1]. Electricity used for running the 

engine might be produced by transmission wires such as 

electric locomotives, train and tramways or a single or a 

number of attached batteries, such as in electric bikes and 

electric cars or from a fuel cell. This study acknowledges the 

former as an EV group and restricts its application to 

highway transport vehicles utilising either a battery or a fuel 

cell. 

Electrification — an appealing response to rising 

automobile emission levels in metropolitan areas — is of 

vital significance for India today. The automobile industry 

already feels both globally and in India the impact of 

electrification and e-mobility. By 2030, electrification could 

lead to electric vehicles (electric cars including Battery 

Electric Vehicles, Plug-in Hybrid Electric Vehicles, and 

Hybrid Electric Vehicles) having a significant share (around 

50% of new vehicle sales in a breakthrough scenario) of 

global automosion[2]. 

The global vehicle market is on the edge of 

revolution. Digitalisation, growing technology, and modern 

business models have revolutionised most sectors, and this 

destabil is not an anomaly for the automobile sector. The 

Indian automobile sector has begun to feel the impact of this 

global change. Why are automobile stakeholders preparing 

for this disturbance? And how will they adapt or extend into 

new areas? 

The National Environmental Quality Requirements 

(NAAQS) for Indian Cities are frequently violated by air 

pollution, including particulate matter (PM), sulphur dioxide 

(SO2), nitrogen oxides (NOx), carbon monoxide (CO) and 

ozone (O3). In its 2014 evaluation the World Health 

Organisation (WHO) rated New Delhi among the 10 world's 

most polluting towns. The most widely reported causes of 

air emissions are cars, processing and industry, building 

operations, road dust and combustion by solid biomass. [3] 

The transport environment of India is experiencing 

significant changes. This is influenced by a number of 

national and sub-national policies on transport output, 

transportation technology and fuels. High speed rail 

developments and designated freight corridors are critical 

measures that will change patterns in freight and intercity 

commuter travel in the coming decades. Many communities 

are investing in the public transportation infrastructure, 

including subway and bus transport networks, Rapid transit 

(BRT). The mixture of automobiles and fuel is shifting with 

the introduction of cleaner technology and fuels. The 

expanded rail share of intercity transport, commuter 

transport, and freight transport is contributory to the 

electrification of transport. 

In India, transport policies have given preference to 

motorised transport relative to non-motorized transport.[4] 

Even though the nature of the transport policy focuses on 

non-motorized transport, the implementation of this project 

has been partial and sympathetic [5]. Accordingly, between 

2001 and 2011, vehicle ownership, particularly of 2-

wheelers, has increased significantly. Transportation is also 

a rising CO2 source. The transport industry accounted for 

almost 14% of energy based CO2 emissions in 2010. (GoI 

2015a). 

The aim of India is to ensure energy is accessible 

for all public transport and 30 percent of private cars by 

2030. This was one of the big decisions made at the Latest 

Delhi Global Mobility Summit. 70% of fossil products are 

used by the automotive industry – producing more than 70% 

of emissions. The government is delivering a 12% lower 

GST on electric vehicles and 28% fewer GST on gas and 

diesel cars [6]. Indian Space Science Organisation provides 

market players with the new lithium-ion battery 

technologies through the Indian Automotive Development 

Association. More than 65% of road transport energy 

demand & 35% of carbon pollution can be eliminated if 

India pursues a future of electric mobility. Saving carbon 

dioxide will allow India to meet its Paris Climate Agreement 

obligations. India is striving for renewables of 185 GW by 

2022 as part of developing a green economy [6]. India 

charged 4.14 trillion in 2015-16 for the procurement of 

201.73 million tonnes of crude oil.  

II. LITERATURE REVIEW 

A. History of Electric vehicles 

The foregoing forms of electrical systems and the diverse 

developments employed in electrical systems have 

developed over time. The transportation past of EVs 

stretches back to the 1880s, when the first electric car was 

launched to the German market. Around the time, several 
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forms of EVs were added, such as electric commuter 

railways, electric trams and trolley buses. Electric cars 

rapidly became more common and more cars were deployed 

in other European and US markets. That was the same time 

in which the first cars on internal combustion engines (ICEs) 

were built, motors that operate almost all of the cars 

currently working. In the first years, interest in EVs 

surpassed that of vehicles running on ICEs, though EVs 

have been widely used throughout the First World War. 

However, the problems of charging facilities, charging and 

rivalry of ICE vehicles have adversely affected the EV 

industry, and some EV manufactures have struggled after 

the stock level. 

EVs were again famous for a limited time shortly 

after the Second World War, and in the timeframe from the 

beginning of the 1950s to the late 1980s many attempts were 

made to popularise EVs. Electric trams were among the first 

electric vehicles to gain popularity in towns, along with 

hybrid vehicles. And now, most towns in developing 

countries have well-functioning mass transit electric trams. 

The trams started to disappear in favour of diesel buses in 

the 1960s, which became the favourite form of public 

transport. 

EVs can be categorised on the basis of their 

attributes including I charge duration, (ii) drive range and 

(iii) maximum charge, outside the above-mentioned 

technology classifications3. These attributes are possibly the 

two most important characteristics of an electric vehicle 

which affect customers, the charging time (i.e. the time 

taken to completely charge the battery) and the driving 

range (i.e. the maximum distance that an EV will carry 

when charged). Charging period is dependent on the 

characteristics of input power (i.e. input voltage and 

current), model of battery and battery energy. 

Change in technology for electric cars has 

contributed to increase of the variety of electric vehicles 

operating on the road. This involve EVs mainly for intra-

city transportation (short distance transit) and inter-city 

(long distance transportation). The spectrum of EVs may be 

as poor as 20 km / charge to 400 km / charge. Similarly, the 

maximum speed could exceed 160 km / h with E4Ws and 

some E2Ws.  

B. Electric vehicle scenario in India 

The transition from ICE to EV is also in its infancy in India. 

EVs accounted for only 0.1 per cent of the overall number 

of vehicles sold in India (2017 Electric Car Usage by 

Region; 2017 Automobile Region List, 2017). The current 

demand for electric vehicles in India is dreary. However, in 

several small towns and villages in India, there are electric 

rickshaws. “This electric rickshaws are designed for 

narrower roads and are normally charged at home. Despite a 

gloomy EV sector, several businesses continue to invest in 

the creation of charging stations for the following reasons. 

1) In 2013, India launched an ambitious National Electric 

Mobility Mission Plan (NEMMP) 2020 to address the 

issues of national energy stability, vehicle emissions 

and domestic output development. The Government of 

India is reaffirming its pledge to the Paris Agreement 

and is preparing to switch to EVs by 2030. 

2) Lack of charging space is one of the hurdles that 

discourage Indians from purchasing electric cars. The 

creation of renewable infrastructure charging is 

therefore necessary to improve the Indian electrical 

equipment industry. 

Thus, the construction of charging infrastructure is 

about to begin in India. The biggest landmarks in India's 

charging growth past (The Times of India, 2017) 

1) Government aims to set up 206 charging stations in the 

city. 

2) Allowance of 20 crore rupees (Euros 2,7 million) in the 

year 2016–2017 for the creation of the charging station. 

3) The NTPC is considering setting up charging stations at 

a rate subsidised of 1 lakh of rupees (€1.300). 

4) TATA Power Delhi aims to spend 100 crore rupees 

(€13 million) to construct 1,000 charging stations in 

Delhi. 

5) SUN Autonomy, Hero Future Energy is aiming to 

incorporate solar-based charging stations for exhausted 

batteries. 

6) Ola spent 50 crore rupees in EV and charging facilities 

in Nagpur (6.7 million euros). 

Although there have been many charging 

infrastructure growth projects in India in recent years, the 

development of sustainable charging infrastructure is not 

clear of barriers. Some of the key obstacles are mentioned 

below 

1) No EV sector. 

2) In contrast with other developing nations, less 

government programmes. 

3) Variable power grid system.” 

III. CHALLENGES OF HOME CHARGING AND THEIR 

SOLUTIONS 

 

IV. TYPE OF BATTERY 
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V. RESEARCH METHODOLOGY 

AIM- To study future trends and scenarios to evaluate the 

future of Electric vehicles in India 

VI. OBJECTIVES 

“The  questions  addressed  in  this  paper  require  an  

analysis  of  how  the  EV  specific incentives together with 

global climate stabilization target affect diffusion of EVs in 

India.” 

VII. RESEARCH METHOD 

The processing of data is one of the most critical problems 

for developing valuable studies. Similarly, too many various 

data collection sources are available, such as polls, 

interviews, analyses, reports, focus groups, etc. The main is 

intended to report and evaluate in the current research. The 

survey ultimately gathers the key results. The survey 

contains two sections (demographic questions and Likert 

scale questions) linked to the purpose of this analysis to 

validate the established hypotheses involved in this research 

portion. A self-administered online questionnaire has been 

shared with teachers, scholars and citizens through emails, 

social media channels and questions. 

VIII. ANALYSIS 

 
Fig. 1: Share of electric, hybrid and fuel cell 2-wheelers 

In the global warming stabilization scenario, the increased 

R&D in battery technology would make electric two-

wheeler equivalent to traditional two-wheelers by 2030. As 

a consequence, almost all 2-wheelers would be hybrid or 

completely electric by 2030 (Figure 1). Electrical 2-

wheelers benefit from a high carbon price and energy 

cleaning that turns EV into a safe alternative for both local 

and CO2 mitigation.   

 
Fig. 2: Share of electric, hybrid and fuel cell 4-wheelers 

Cars are an increasingly increasing form of 

transport and automobile ownership in urban and rural areas 

has risen exponentially (Dhar et. al., 2015). Internal 

combustion engines powered by petrol or diesel have 

traditionally controlled CNG in the last decade but the 

growth of city gas distribution facilities has contributed to 

the production of alternative fuel in many municipalities 

(Dhar and Shukla, 2010). Currently, completely driven 4-

wheelers and electric vehicles have an insignificant market 

share. In this comparison example, compact electric cars at a 

price below USD 15,000 would be affordable after 2040, but 

vehicles with bigger batteries, cargo ability and longer drive 

lengths would not be viable in the horizon. The market for 

EV 4 wheels is 635 bpkm in 2050. 

A high carbon price in the global warming 

stabilisation scenario offers EV 4 wheels a further boost 

after 2030. The high carbon market offsets subsidies 

removal after 2030 and a rise in the share of EV 4-wheelers 

(Figure 2). The market for 4-wheelers is 4,413 bpkm in 

2050. 

 
Fig. 3: Energy demand in transport 

Travel energy demand has historically been 

controlled by intercity rail transport. In 2010, transport 

demand for power was 11.6 TWh, 82% of which was 

intercity rail. The remaining market was metro systems in 

towns and for pipelines transport of petroleum products. The 

potential demand for rail-based energy may increase as a 

consequence of rail network growth, train services rise, 

freight corridor development and high-speed railway 
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networks. The need for power will be roughly 231 TWh by 

2050. 

With respect to the EV scenario, demand for 

energy is growing more rapidly than the comparison 

scenario since EV 2-wheelers and EV 4-wheelers are rapidly 

diffused. The cumulative demand for transport energy in 

2050 is 400 TWh (Fig.3.), which would be 73% higher than 

the reference scenario. The share of electric vehicles in 

transport electricity demand will grow to 63% by 2050.   

 
Fig. 4: PM 2.5 emissions (in t) 

PM 2.5, a big local pollutant, will further rise in 

reference scenarios by 2020 and the growing population 

with double wheels and four wheels would be a primary 

force (Dhar and Shukla, 2015). Air quality in cities is also 

projected to deteriorate in the near term owing to rising 

emissions. However, in the near term, it is anticipated that 

more rigorous pollution requirements would contribute to 

decreases in local contaminants (e.g. PM2.5), as long as 

other businesses, such as manufacturing, energy production, 

stones etc., have comparable emissions. 

Emissions of air contaminants start to decrease 

quickly, i.e. by 2020, in the EV scenario. In the near term, 

this tends to curb the rise of air contamination and leads to a 

medium-term decline of air pollutants emissions. The global 

warming scenario will further improve the gains for local air 

quality, e.g. pollution of PM2.5 would be less than half of 

current amounts by 2030. However, PM2.5 emissions will 

rise at the power station since they would be outside 

populated metropolitan centres with less health impacts. In 

future, electricity supply would be cleaner owing to stricter 

environmental standards for energy plants and rising 

penetration of renewable power generation technology.   

IX. CONCLUSION 

In addition to safety problems related to the transfer of Li-

ion batteries from the manufacturing area to the production 

site, shipping costs are raised. This culminated in many EV 

suppliers seeking to delegate the design and installation of 

the Li-ion battery. In view of this development, it is 

important for India to grow local Li-ion battery output. 

Many efforts are under way to develop large-scale Li-ion 

output in India. Proposals for setting up gigawatt-hour 

processing facilities for a collection via the bidding phase 

for storage batteries are likely to be requested. Direct tax 

reductions and other indirect tax incentives related to 

expenditure can also be provided. There is no question that 

one significant problem for manufacturers is the production 

and adaptation of battery technology that better fits Indian 

conditions. In conclusion, there is an exceptional potential to 

electrify double-runners, which may lead to a substantial 

reduction of CO2 pollution as well as increases of urban air 

quality at considerably lower operating and repair costs 

relative to ICE 2-Ws. For companies who wished to 

introduce electric cars in India, this study is of primary 

importance. On the basis of the study findings, businesses 

can expand their efforts to support electric cars on the basis 

of major factors. The usability of electric cars can be 

highlighted through a successful promotional campaign, by 

producing web-based tutorials or videos to accompany the 

functionality of electric cars.  
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