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Abstract— This paper gives an overview of current situation 

of Electric Vehicle(EV) in India .There is need for faster 

adoption of EV due to rising concerns over fuel security and 

rise in pollution level in urban cities of India, showcases the 

current and future trends in EV technology ,infrastructure and 

challenges.it discusses the present government policy on 

Electric mobility and challenges of EV infrastructure in India, 

it discusses the current global scenario in EVs comparing EV 

infrastructure and government policy in other countries. 
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I. INTRODUCTION 

Climate change and global warming has raised the alarm for 

changing the present fossil fuel based economy in the global 

scale. With the population of more than a billion, India has 

been ranked fourth in greenhouse gas emission (GHG) next 

to china, U.S and EU. With the global share of 6.3% which 

accounts to 2909.0566 million tons of CO2 emission. The 

vehicular pollution has been growing in an alarming rate due 

to urbanization in India, half of the Indian cities are cited in a 

report of WHO on most polluted cities with this extent of 

pollution there is need for faster EV adoption. India's 

dependency on foreign crude oil imports has been raising 

with import of nearly $29.2 billion of refined petroleum so 

there is urgent need for a solution to these problems and 

Electric vehicles(EV) stand as a solution to these Indian and 

global problems. 

II. ELECTRIC VEHICLE VS CONVENTIONAL VEHICLE 

 
Fig. 1: Average battery pack price 

EV's run on motors completely powered by electricity, stored 

in the rechargeable battery of the vehicle, EV's convert about 

59-62% of the energy as power to wheels, where as their 

conventional counterpart converts only 17-21% of gasoline 

energy as power to wheels, EV's are carbon neutral they do 

not emit any gases although the power plants that run the grid 

might have emissions which can be reduced by renewable 

sources. Emission due to EV's considering the efficiency of 

vehicles is still lot less than the conventional vehicle. There 

are performance benefits over conventional one as EV's 

produce no engine sound and direct power transmission 

control providing quick acceleration and less maintenance 

over the IC (internal combustion) engines, EV's provide 

domestic energy usage as electricity can be produced 

domestically but it renders problems regarding the battery 

life, range and recharge time. Government's policy and the 

present trend of battery prices show optimism towards a low 

cost EV's with long ranges and short recharge period. These 

challenges are to be overcome by the policy of government 

and private interests. 

III. INDIAN GOVERNMENT POLICY TOWARDS ELECTRIC 

VEHICLE MOBILITY 

The government announced that it is going to make India 

fully electric run vehicle state by 2030 and it has also taken 

some step towards realizing the targets. 

A. NEMMP 2020 

National Electric Mobility Mission Plan 2020(NEMMP) was 

announced in 2013 under the ministry of heavy industries and 

public enterprise, this mission plan has been designed mainly 

considering the fuel security and pollution level in the 

country. It aims to promote electric mobility in the country 

,NMEM (National Mission on Electric Mobility) aims for 

cumulative fuel savings of about 9500 million liter of fuel 

equivalent to 62,ooo crores, this results in reduction of 

pollution and greenhouse gas emission of 2 million tonnes 

with targeted market penetration of 6-7 million   vehicles year 

by year from 2020.investment of Rs.23,000 crores by both 

government and automobile industry was targeted to develop 

EV ecosystem in India, India has joined hands with Germany 

by establishing an Indo-German Joint Working Group(JSW) 

on automotive sector to intensify the cooperation in 

developing efficient automotive technology. Under this 

mission plan government has launched Faster Adoption and 

Manufacturing of (hybrid) Electric vehicles (FAME) this 

scheme was announced in the 2014-15 union budget with 

initial allocation of Rs.75 crores with aim to push early 

adoption market creation for EV's in the country. 

B. Fame 

 
Fig. 2: Allocation distribution of 795cr in the year 2015-17 

Indian government policy aims at utilizing global research for 

its auto technology and provides incentives to purchase EV's 

outlaying Rs.795 crore for initial of 2 years 2015-17. 
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The scheme would be covered throughout the 

country in areas such as (1) cities under "smart cities" 

initiatives (2) major metro agglomerations such as Delhi, 

Bangalore, Greater Mumbai, Kolkata, Chennai, Hyderabad, 

Ahmedabad. (3) Cities with 1million+ population (4) north 

eastern cities. It will cover all segments of vehicles such as 

cars, bus, two wheelers, Light commercial vehicles (LCV) 

and all forms of hybrid (mild/strong) to only plug in vehicles. 

The government is providing incentives for the 

buyers upfront for various vehicles as follows: 

 
Table 1: Incentives under FAME scheme. 

For the successful implementation of the plan the 

government is considering to undertake pilot projects like 

*running pure electric vehicle at last 2km of Taj mahal (Agra) 

* using two wheeler electric vehicles in food delivery 

system*pure electric 3 and 4 wheeler vehicles in waste 

management logistics*electric cars for taxi fleet, corporate 

hire and rental scheme use etc.*last mile connectivity from 

metro stations*use of hybrid and pure electric buses in public 

transport. As per the data available, around 42,000 electric 

vehicles were sold in 2012-13 and nearly 20000 hybrid and 

electric vehicles were sold in 2013-14. In the year 2012-13, 

most of the electric vehicles sold were electric low speed 

scooters. It is expected that with the launch of the 

aforementioned scheme, market for hybrid and electric 

vehicles will gain momentum for all the vehicles segments 

including 2, 3, 4 wheeler, LCVs and Buses.  

IV. CURRENT MARKET PLAYERS 

There has been significant increase in no of two and four 

wheeler passenger vehicle models. The fully electric vehicles 

is led by Mahindra Reva with its e20 series and there are other 

players such as Toyota, Honda, Maruti Suzuki with its model 

Ertiga in hybrid sectors of four wheelers. The two wheeler 

market consists of players like TVS, Bajaj, Ather Energy, 

Honda with electric and hybrid vehicles.in heavy vehicle 

market the players include bus manufacturer Ashok Leyland 

and Tata motors ace electric and Mahindra most of these are 

already available for buying in subsidized rates under FAME 

scheme. 

Tesla’s electric cars have changed the perception of 

customers who thought EV's as substandard cars. its model s 

is has already sold more than 200,000 units, being second best 

seller next to Nissan leaf, with its model 3 with the price of 

$35,000 before any incentives is expected to take over the EV 

market. 

V. INFRASTRUCTURE CHALLENGES 

Charging infrastructure- Its chicken or egg cliché playing out. 

with current cars Mahindra e20 with ranges of 100km the 

driver is hesitant to use, if it runs out of charge their is not 

enough charging points in India and even if there is one it 

takes hours long to charge. Solutions to this problem might 

be to expand the charging infrastructure urgently. with EV's 

numbers staying low companies are not ready to expand the 

charging infrastructure but with governments involvement 

and privatization of grid to EV supplies this challenge can be 

overcome, charging points should be integrated with parking 

system at work places and public places such as auto stands 

and commercial outlets such as malls. Even though the 

current technology takes hours to charge the battery to fullest, 

80% of charge can be accomplished by 30 minutes, ola and 

Mahindra have collaborated in this regard and set up a 

charging station at Nagpur where an e20 can be fully charged 

in 75 minutes for Rs.225 .this charging infrastructure has to 

become widespread and fast charging outlets have to be set 

up if the targets of FAME scheme has to be met. 

Solution-instead of using charging station with 

direct connection to 240V such as in homes will still take 8 

hours to charge the battery pack whereas DC fast chargers 

which take less than an hour to charge the battery by 80%, 

there are many varieties in the chargers with output ranging 

between 50kW-120kW. These include these include Tesla’s 

superchargers, CHAdeMO, combined charging system. With 

these kinds of charging station with additional battery 

swapping option for very urgent needs has to be set up. 

 
Fig. 3: Charging station in Nagpur with battery swapping 

option 

VI. INTEGRATION OF CHARGING INFRASTRUCTURE WITH 

GRID 

If EV model has to be successful in large scale the power 

transmission and charging stations has to be integrated 

creating a smart network , balancing the power production by 

providing low price electric charging at peak production and 

also the  EV eco system can work as backup during grid 

failure, these can be integrated with local power production 

enterprises by encouraging solar and wind energy adoptions, 

even if a fraction of the FAME's target are met that creates a 

huge network of EV's and the energy sector should also cope 

up with EV eco system by setting up solar power backed 

charging stations, India currently with installed capacity of 

57GW as of June 2017  has targeted to upscale to 175GW by 

the year 2022,including 100GW of power from solar sector 

VII. TRENDS IN BATTERY TECHNOLOGY 

EV's till last century have used lead acid batteries to power 

the vehicles, these batteries are having less energy density 

and created the range anxiety among drivers so these batteries 

were replaced by lithium ion batteries which have significant 
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energy density which are currently ruling the EV industry and 

researchers are pushing  towards  the maximum limit of 

energy density that can be achieved by Li-ion batteries, the 

energy density of cells have been plateaued around 

200Wh/kg, this has opened door for new technology ,this is 

expected to remove the range anxiety by providing larger 

driving range(>600km)for EVs, these technologies include 

Li-S ,zinc air ,lithium-air. These batteries are in research 

stage and are expected to give energy density 6-8 times more 

than Li-ion batteries, these will also bring down the weight of 

the batteries because of absence of cathode material and use 

oxygen for electrochemical reaction so these are called 

breathable batteries. 

VIII. COUNTRIES WITH EV PLANS AND IMPLEMENTATION 

A. China 

Being the most populated country and ranked first in GHG 

emissions, it has taken serious measure to combat its 

pollution by carbon free transportation, now being the global 

leader in EV, China has registered new 3,25,000 EV's in 

2016. China, the world’s second largest economy wants 11% 

of all cars to be electric by 2020, to further strengthen its EV 

market it is investing huge amounts in charging infrastructure 

and financial incentives the state news reported that the 

government will deploy 1,00,000 public charging stations in 

2017 alone almost doubling the current total of 1,50,000. 

China also exempts electric cars from excise duties and other 

taxes (amounting up to $6000 to $1000 per car). China’s 

popular EV is light speed electric vehicle (LSEV) which run 

on traditional lead acid batteries, china is on track to reach 2 

million EVs by 2020. 

B. Japan 

The Japanese government was among one of the first 

countries which offered incentives for EVs now japan is 

leading in EV market next to china and U.S with 1,50,000 

EVs sold from 2009 to till date since the announcement of the 

Green Vehicle Purchasing Promotion Measure, which 

offered tax deductions and exemption for early adoption, 

along with this it partnered with private investors  and 

invested in charging infrastructure across japan offering 

charging points at public places such as commercial facilities, 

service stations and convenience stores. This partnership 

resulted in more number of charging points than petrol station 

in early 2016,it was found that there are 40,000 charging 

points in japan compared to 36,000 petrol station. The key to 

the success of japan in EV market is threefold-a committed 

government, support from the auto industry and user-friendly 

infrastructure. 

C. France 

It is the largest market in Europe and had announced to be 

electric by 2040. The government has awarded those who buy 

the electric cars with incentives, the national plan to develop 

hybrid and electric vehicles was announced on October 2009, 

it has also taken measures to develop charging infrastructure. 

Many French cities have introduced electric vehicles sharing 

service, for example “Autolib” in Paris, introduced on the 

initiative of Mayor Bertrand Delanoë, and “l’Auto bleue” in 

Nice, “Sunmoove” in Lyon and “Bluecub” in Bordeaux, etc. 

The supply of vehicles by French manufacturers has helped it 

to become the biggest market in Europe. 

IX. CONCLUSION 

In recent years there has been urgent call to act towards 

climate change and greenhouse gas emissions, making 

transportation carbon neutral is very important step towards 

healthy environment, Indian government has actively took 

part in this global challenge and has targeted to sell only 

electric cars from 2030 but due to lack of charging 

infrastructure and investment the implementations are 

lagging, with battery prices expected to go low in coming 

years, faster adoption of EVs has to take place, there is need 

for the government and private investors to build a strong and 

efficient infrastructure in the near future, EV adoption in 

global scenario is changing very fast and this seems to be a 

good effort towards establishing the fuel security and 

environment protection. 
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