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Abstract:- The ever-increasing population, rising global
warming and depleting non-renewable resources
indicate the pressing need of shifting to more sustainable
and environment friendly ways of transportation.
Electric Vehicles have zero tailpipe emissions and very
low dependency on fossil fuels. Widespread EV adoption
is hence the key to advancing sustainable mobility.
However, there are multiple challenges hindering EV
adoption, especially in India. In our research, we have
investigated what range anxiety is and how it inhibits
people from purchasing Electric Vehicles. This research
is in alignment with the United Nations Sustainable
Development Goal 9 of industry, innovation and
infrastructure and Sustainable Development Goal 12 of
responsible consumption and production. The Indian
Government aims to make India a 100% electric-vehicle
nation by 2030. In order to achieve the aforementioned
aim, an extensive charging infrastructure will be
essential so that range anxiety of EV’s can be tackled.
We have proposed a way for providing optimal locations
of charging stations by using genetic algorithm. We have
applied the algorithm only to the city of New Delhi for
the purpose of this research, however its application can
be extended to other cities as well. We’ve focused on the
optimal placement of electric vehicle charging stations
after taking into consideration many aspects and
constraints in the model without excessive technical
details. There are a few limitations in our research such
as the geographical area into consideration and we’ve
also assumed that consumers will not be biased towards
any charging station based on time and cost factors,
which may not be the case in reality. Further research
bridging these gaps will allow us to arrive at a more real-
life like problem and thereby more accurate solutions.
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I INTRODUCTION

In order to keep the worst and most devastating effects
of climate change from battering human societies, the
Intergovernmental Planet on Climate Change has warned
that the global temperature rises should be limited to 2.7
degrees Fahrenheit beyond the pre-industrial levels; for this
the green-house gas emissions need to start dropping by
7.6% each year from now until 2030 and of course beyond
it. (Keishamaza Rukikaire, 2019) India is the second most
populous country in the world and is now also the third
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largest emitter of carbon dioxide. It is no surprise that a
large portion of this emission — about 25%, comes from the
transportation sector. Thus India’s actions with regard to
more sustainable ways of transporting will make an impact
globally. The above-mentioned statistics point towards the
imminence of shifting from internal combustion engines to
battery powered vehicles. However there are multiple
challenges in widespread Electric Vehicle(EV) adoption in
India, primarily that of range anxiety. Range anxiety is
when a person driving an electric vehicle worries that the
battery will run out of power before the next charging
station or the desired destination is reached.

In order to make widespread adoption of EV’s in India
a reality, an extensive charging infrastructure is required.
We’ve used genetic algorithms to provide the optimum
locations of charging stations in Delhi, to reduce the range
anxiety. We’ve focused on the optimal placement of electric
vehicle charging stations after taking into consideration
many aspects and constraints in the model without excessive
technical details.

This paper endeavours to develop a genetic algorithm
model to find the best possible location for electric vehicle
charging stations, so as to reduce range anxiety. Genetic
algorithm, as the name suggests, is inspired by Charles
Darwin’s theory of natural evolution which reflects the
process of natural selection. The natural selection process
begins with the selection of individuals which are the fittest,
from a population. The offspring which they produce will
inherit the characteristics of the parents and will be added to
the next generation. If parents have better fitness, obviously
their offspring will be better than parents and hence will
have a better chance at surviving. This process continues
and at the end, a generation which has the fittest individuals
will remain and be found. This technique can be applied to
select the best solutions out of a very large pool of solutions.

We have tested this algorithm on a portion of the city
of Delhi to demonstrate its effectiveness. Using this
algorithm, we have tried to minimize distance between
random settlements, and the charging stations. Since fuel
cost, time cost etc. is proportional to distance, our algorithm
will automatically optimize them. In this study the total
number of settlements which are considered is 50. Selection
of a different number of settlements is possible within the
same methodology, without disrupting the algorithm, as the
algorithm takes any given set of settlements in the area.
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In order to adopt genetic algorithms to find optimal
locations of charging stations, the concept of genes and
chromosomes needs to be defined first. Furthermore,
dynamics of crossover and mutation must be determined.
Firstly, we describe the problem in the form of a
mathematical equation called “Objective Function” or
“Fitness” function. The entire goal of application of the
genetic algorithm is optimization of the fitness function. It
starts by generating a population of random answers, which
is called initial population (Initialization). Each member of
this population represents a random answer. The structure of
these potential answers is considered the chromosome of an
individual in the population. All these properties are
observed to be a gene. Thus, each possible answer is
represented as a string of digits or characters. A
chromosome, which is one answer to the problem, is
considered as an array of coordinates, with an x and y value,
and every pair is a gene. The second step is to calculate the
fitness or optimality of these individuals by means of a
fitness function that we want to maximize or minimize
(Evaluation). The next step is to sort these individuals by
their fitness. The final step in this process is to pick pairs
among these answers. Thus, in the end we obtain the fitness
proportionate selection which is affected by two factors:
chance and goodness of answers (Parent Selection).

This research will help in finding the optimal location of
charging stations in Delhi and thus help in widespread
adoption of EV’s.

1. LITERATURE REVIEW

To buy or not to buy an Electric Vehicle is the ultimate
dilemma we are facing today. Globally most researched
factors affecting the adoption of EV are - driving distance
per charge, availability of charging points, time taken to
recharge the battery, incentives offered by different
governments and range anxiety. The main focus of this
paper is going to be range anxiety in New Delhi, India. In
simple words, range anxiety is a sense of uneasiness that
stems from the fear that the EV does not have enough
charge to reach the desired destination or the next charging
station and thus might result in the driver getting stranded in
the middle of nowhere. Previous studies have indicated that
range anxiety is one the major hurdles in widespread
adoption of electric vehicles not just in India, but globally.

Widely available charging infrastructure is needed to
fasten up the pace of EVs adoption. It has also been
observed that financial incentives like tax reductions and
rebates have a much greater positive impact on adoption of
EVs as compared to non-financial incentives like free
parking and toll reduction. (Wentao Jing, 2016; Katie
Laufenberg, 2010)

Studies have also shown that people’s awareness of
environmental problems and their desire to address it also
influences consumer adoption. Kahn (2007) established that
people who are concerned towards the environment are
more willing to adopt EVs, supporting these findings were
Pierre, Jemelin, and Louvet (2011). People who are inclined
to energy conservation and environmental protection exhibit
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higher intention for adoption. Pro-environmental consumers
are the probable EV adopters (Geng, 2021; Anil Khurana,
2019; Aayog, 2021)

The lack of skilled personnel is also a significant
challenge in the EV market in India. It is especially difficult
in India, because the EV market is in its nascent stage.
There is also a lot of uncertainty in consumer behaviour due
to the high cost of EV’s. An electric vehicle's typical
starting price in India is roughly USD 18000 (INR 13 lacs),
while a normal gasoline-powered vehicle's average starting
price is around USD 6000. (Rs. 4.5 lakhs) The approximate
3X price is a substantial market entry barrier that demands a
complete India market entry plan to assist in identifying the
appropriate consumer group, as well as their wants and
preferences, in order to generate a long-term profit in a short
period of time. Also, due to a lack of Lithium, India's EV
battery manufacture is still heavily reliant on imports, which
is a key barrier for companies looking to engage in the
country's EV industry. Though Indian firms are attempting
to acquire holdings in abroad resources and relocating more
raw material production chains to India, there is limited
synergy because battery manufacturing capacity still
requires appropriate planning. (Soni, 2019; Abbot, 2019;
Tornekar, 2019; Ganesh Sankaran, 2020)

The above challenges make it imperative that the EV’s
receive a push from the Government. As for India, the
Central Government offered multiple incentives under
Faster Adoption and Manufacturing of Electric Vehicles in
India Phase II(FAME I1) launched in 2019. The incentives
offered include upto 40% rebate on purchase of electric two-
wheeler vehicles, a maximum of 1.5 lakh in case of a 4
wheeler electric vehicle. Additionally, EVs have been
specially placed in a lower GST Bracket at 5% of cost
compared to 24% of cost for traditional Internal Combustion
Engine vehicles. First time buyers can also avail tax benefits
under section Section 80 EEB if they borrow to purchase the
vehicle. (18, 2021)

India can also follow the lead of European countries in
terms of offering more beneficial incentives. Many
European countries came up with benefits to stimulate
purchases of EVs. Norway is considered to be a country
with one of the highest amounts of incentives. These
benefits are fiscal as well as local. To promote EVs, they
offer tax exemption on the registrations of fully electric cars,
along with Value added tax exemptions. Among all the
vehicles, EVs have the least amount of annual license fees.
Other local benefits would be free public parking, lesser and
no amount of road tolls on EVs and having access to bus
lanes. Apart from fully electric vehicles, there are incentives
on hybrid vehicles like reduction in registration tax and free
charging in public charging points. (Assum, Kolbenstvedt,
& Figenbaum, 2014). Ireland also has some incentives like
free home charging installations, exemptions on taxes like
Vehicle registration taxes and some grants towards purchase
prices of the Electric vehicles. (Morrissey, Weldon, &
Mahony, 2015). In the UK, there is an exemption on
London congestion charge and road tax for Electric
Vehicles. Italy offers exemption on their annual circulation
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tax or ownership tax for 5 years starting from the day of
registration. (Zhou, Wang, Hao, Johnson, & Wang, 2004)

However the initiatives will be of little use if people
are apprehensive of owning EV due to lack of proper
charging infrastructure in the country. To make EV the
future, adequate charging stations need to be ensured. Not
only should they be available in abundance but they should
be easy to use and overall less expensive. With a dynamic
technological industry, one fails to ensure which charging
stations will be the best for the future. The Harvard
Research paper talks about how some people would be
willing to use the Level 1 charging stations which is the
cheaper alternative, but consumes a lot of time. A 24 kWh
Nissan Leaf via level 1 chargers, it would take almost 10-12
hours, just to recharge half of the battery. However the cost
would be around $60 per month. However the level 2
chargers would have a higher voltage and thus would charge
the same vehicle in 7 hours. This could be useful for
impatient drivers but the costs would rise up to $1500-
$2200 a month. Level 1 and level 2 operate using alternating
current (AC), and the electricity can be drawn directly from
the local distribution system. The other alternative is the
Level 3 chargers which operate using direct current (DC).
This can eliminate the need of an inverter and deliver higher
power. (Lee & Clark, 2018; Schaal, 2019)

There are two categories of charging stations for EVs:
Home charging and Public charging. At the moment, for a
household owning an electric vehicle, a home charging
station would be necessary due to a lack of public charging
stations. However, this could mean that some households
may not be able to go the EV route due to lack of a
dedicated parking space. Also, lower public charging
stations means more electricity load in the evenings when
people charge their vehicles at home. (Bakker, 2011) Public
EV charging stations can be installed at places of
entertainment and restaurants, malls etc. where people
expect to stay longer. It is expected that as EVs are adopted
more, the requirements of charging stations per EV will
decrease. A survey found that two of the most important
concerns for people considering purchasing an electric
vehicle were battery concerns and servicing of the vehicle. It
also found that more public charging stations would increase
people’s willingness to consider purchasing an electric
vehicle. Although a home charging station was still deemed
important to people for convenience, privacy and safety.
(Joseph S.Krupaa, 2014; Banerji, 2020)

We’ve explained in depth how to optimise locations of
charging stations to overcome range anxiety, in
methodology and analysis below. However there are still a
couple of alternatives to building an extensive charging
infrastructure in order to reduce range anxiety. Battery
swapping is an up and coming alternative in solving the
critical problem of range anxiety. It offers a swift solution in
addressing Range Anxiety where each battery swap takes
around 5 to 10 minutes and the space it requires is much
smaller than what would be needed to install a charging
station. Offering EV Battery as a subscription based service
is also a solution that has gained considerable traction, given
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how much it helps in reducing the high upfront cost of EVs
by reducing the cost of a battery. Instead of owning
batteries, people can subscribe to battery swapping plans to
meet their specific needs. (DUBLIN, 2021) Another very
interesting possible solution to completely solving range
anxiety has propped up in the United States of America.
Indiana State and Purdue University are working in
collaboration with a German company Management to build
roads made up of magnetised cement which can help charge
EVs while they drive over such roads. Magment’s official
site states that the concrete mixture is filled with magnetic
particles. Moreover, the German company also claims that it
features a staggering wireless transmission efficiency of up
to 95%. Lastly, Magment’s website also goes on to claim
that their roads accept universal charging, they work in
irrespective of the weather conditions, offering high thermal
conductivity and importantly, the roads are also vandalism
proof. (Newswire, 2021)

Total EV sales in all vehicle segments will exceed 100
million units by FY30, according to the CEEW-CEF
estimate. According to the report, achieving this goal will
necessitate an annual battery capacity of 158 GWh by FY30,
creating a significant market opportunity for domestic
manufacturers. 1,800 public charging stations are available
across the country. In order to achieve the above- mentioned
feat, India would require a network of over 2.9 million
public charging stations by FY30. (Kapoor, 2021; Lee &
Clark, 2018)

1. OBJECTIVES

We chose to research on Electric Vehicles because it is
a topic that is very relevant in today’s day and age.
Addressing climate change is the need of the hour and
electric vehicles will help greatly, if we are able to produce
energy from renewable and non-polluting sources. It is only
logical to assume that if we need to advance EV adoption,
the challenges need to be investigated and thus we’ve based
our research on it. We identified range anxiety as the most
important factor inhibiting the adoption of EV. There are
many gaps in research material relating to the proper
infrastructure required to resolve the issue of range anxiety.
The motive of this study is to find feasible solutions for the
problem of range anxiety using operations research
techniques and make Electric Vehicles more accessible to
people in India.

V. METHODOLOGY

For this paper, we have used a genetic algorithm
approach and modified it to find the best possible location
for electric vehicle charging stations, so as to reduce range
anxiety. We have tested this algorithm on a portion of Delhi
to demonstrate its effectiveness. Using this algorithm, we
have tried to minimize distance between random
settlements, and the charging stations. The distance formula
that we have used and that is to be minimized is given below
(Milad Akrabi, 2018):

D= nYji=1 [(x—ai)2+(y-bi)2]1/2
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Since fuel cost, time cost etc. is proportional to
distance, our algorithm will automatically optimize them. In
this research, we have considered the number of settlements
to be 50, and initialized it at random to test the algorithm.
Selection of a different or even a random number of
settlements could be simply possible without imposing any
contradiction or limitation to any other step of this process
or methodology.

The above genetic algorithm technique has been
implemented in Python using a framework for genetic
algorithms called “geneai” (Chaves, 2020). The results have
been visualized using the pandas and matplotlib libraries.

Analysis

Genetic algorithm: It uses principles of natural
selection and genetics to find an optimal solution to a
complex problem that may otherwise be impractical to
solve. The particulars of our genetic algorithm is as follows:
- Genetic material: In our study the genetic material is a list
of coordinates for possible charging stations.
- Population: A population consists of multiple possible
solutions to our problem, which is initially taken at random.
Thus, it consists of several different possibilities of
arrangements of the fixed number of charging stations
around the city.
- Fitness: In our problem, the fitness of an individual
solution is defined by the total distance of all the charging
stations in that particular solution from random settlements
in the city. These random settlements represent areas of
demand where households with electric vehicles are
concentrated. Since the exact placement of such settlements
is not covered in this paper, we have taken random
settlements for the purpose of our example. The genetic
algorithm works to minimize this fitness function, so as to
provide such a placement of charging stations that
minimizes their distance from our set of settlements.
- Selection and crossover: From our population, random
parents are selected to breed, and produce an offspring
based on their combined genes (in this case, charging station
points). Parents with higher fitness are more likely to be
selected so as to produce better offspring for the next
generation. The selection technique used is Biased random
selection, and crossover is done using one point crossover.
- Mutation: To provide variation to the population and to
avoid local optima, the offspring have a random chance of
being mutated or changed slightly by a random number.
We have taken an example of Delhi to demonstrate the
algorithm.

We initialized random settlements for our algorithm
(indicated by the red dots) and also initialized the charging
stations at random (indicated by the blue dots). The results
have been shown in Random Initialization.
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Random initialization
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Next, we ran the genetic algorithm as described above,
using the same settlements given in Random initialization.
As you can see in Final optimized locations of charging
stations, the algorithm provides the optimum locations for
the charging stations, which seem to be distributed
throughout the city.

Final optimized locations of charging stations
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Graph of fitness over 200 generations
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The fitness of the entire population over the
generations is given in Graph of fitness over 200
generations. The algorithm was run for a population of 100
for 200 generations, and as seen in the graph, it seems to
have converged at an optimum.

Random initialization as shown above has randomly
distributed charging stations. Final optimized locations of
charging stations shows charging stations found by our
algorithm. It shows a more uniform distribution of charging
stations which ensures a lower level of range anxiety, due to
the stations being more accessible throughout the city. This
algorithm can be applied to other areas with specific
settlements to find the most optimal placement of EV
charging stations.

V. FINDINGS AND CONCLUSION

To alleviate range anxiety, we devised a genetic
algorithm approach to determine the best possible position
for electric vehicle charging stations. We put this technique
to test on a small section of Delhi to see how effective it is.
We tried to decrease the distance between random
settlements and charging stations using this approach. The
genetic algorithm demonstrates a more equal distribution of
charging stations, which ensures a reduced level of range
anxiety due to the stations being more accessible across the
city, by initialising random settlements and charging stations
marked in red and blue dots, respectively. As a result, with
this method, you may lessen range anxiety in whichever
location you want.
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LIMITATIONS

Despite solving the major concern which people have
in general regarding EV, there are a few gaps. The first one
being that of geographical area. We have estimated the
number of charging stations which will be needed in Delhi,
if people move from the traditional fuel based vehicles to
electricity based vehicles. However, we have not covered
the entire country. We have also assumed that the buying
behaviour for EV in India will rise due to our aim of
decreasing carbon emission by 2035. However, the
pandemic has affected the purchasing power and thus the
ability of mass to afford an EV remains vague. We have not
assumed the cost and the time factors in our problem. This
means that we have considered that all the charging stations
in Delhi will be the same company and therefore the cost of
charging the vehicle will be the same at each and every
charging station. The consumers will not be biased towards
any charging station based on cost. We have also assumed
that the time taken for all the cars will be the same and will
not vary from one charging station to another. With the
absence of these assumptions, the problem proved to
become multidimensional and complex.

RECOMMENDATIONS

For getting the correct estimate of the charging
stations needed in Delhi, we used a genetic algorithm.
However, we performed the algorithm on Delhi and not the
whole country. Thus if there is any future research
conducted on the same topic, it would be more beneficial if
it is done for the whole country. Due to the lack of available
data on demand and purchasing power, we had forecasted it.
However, had the actual data been available, the algorithm
would have been more accurate. In the future, apart from
distance, cost and time dimensions will make this extremely
similar to a real life problem. This will help us understand
range anxiety more clearly.

REFERENCES

[1]. Abbot, R. (2019, May 24). Why Electric Cars Are
Getting Lighter. Retrieved from VHR: https://blog.v-
hr.com/blog/why-electric-cars-are-getting-lighter

[2]. Assum, T., Kolbenstvedt, M., & Figenbaum, E. (2014,
December). The future of electromobility in Norway —
some stakeholder perspectives. Institute of Transport
Economics - Norwegian Centre for Transport
research, 80. Retrieved from
https://www.toi.no/getfile.php?mmfileid=39916

[3]. Morrissey, P., Weldon, P., & Mahony, M. O. (2015,
December 2). Future standard and fast charging
infrastructure planning: An analysis of electric vehicle
charging behaviour. Energy Policy, 258-270.
Retrieved from http://sci-
hub.ee/10.1016/j.enpol.2015.12.001

[4]. Lee, H., & Clark, A. (2018, September). Charging the
Future: Challenges and Opportunities for Electric
Vehicle Adoption. Harvard Kennedy School, 77.
Retrieved from

WWW.ijisrt.com 405


http://www.ijisrt.com/

Volume 6, Issue 10, October — 2021

[5].

[6].

[71.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

NISRT210CT128

https://projects.ig.harvard.edu/files/energyconsortium/f
iles/rwp18-026_lee 1.pdf

Zhou, Y., Wang, M., Hao, H., Johnson, L., & Wang,
H. (2004, October 15). Plug-in electric vehicle market
penetration and incentives: a global review. Mitig
Adapt Strateg Glob Change. Retrieved from
https://www.researchgate.net/profile/Hewu-
Wang/publication/276481714_Plug-
in_electric_vehicle_market_penetration_and_incentive
s_a_global_review/links/55a3722108aeaefdb97bb827/
Plug-in-electric-vehicle-market-penetration-and-
incentives-a-global-review.pdf

Geng, L. (2021, January 24). The Adoption of Electric
Vehicles: Challenges and Issues for a Future Research
Agenda. IOSR Journals, 23, 17-22. Retrieved from
http://www.iosrjournals.org/iosr-jbm/papers/\Vol23-
issuel/Series-6/C2301061722.pdf

DUBLIN. (2021, April 27). Asia-Pacific Electric
Vehicle (EV) Battery Swapping Market Report 2020:
Battery Costs, Range Anxiety, and Lengthy Charging
Process to Contribute to Adoption. Retrieved from
CISION: https://www.prnewswire.com/news-
releases/asia-pacific-electric-vehicle-ev-battery-
swapping-market-report-2020-battery-costs-range-
anxiety-and-lengthy-charging-process-to-contribute-
to-adoption-301278035.html

Schaal, E. (2019, October 8). 5 Biggest Problems With
Electric Vehicle Charging. Retrieved from Motor
Biscuit: https://www.motorbiscuit.com/5-biggest-
problems-electric-vehicle-charging/

Banerji, S. (2020, December 8). Electric vehicles a
$206 billion opportunity for India by 2030. Retrieved
from Business Today.in:
https://www.businesstoday.in/auto/story/electric-
vehicles-a-206-billion-opportunity-for-india-by-2030-
280838-2020-12-08

Joseph S.Krupaa, D. M. (2014, June). Analysis of a
consumer survey on plug-in hybrid electric vehicles.
Retrieved from Elsevier:
https://www.sciencedirect.com/science/article/pii/S096
5856414000500

Bakker, J. (2011, May). Contesting range anxiety.
Retrieved from Pure.tue.in:
https://pure.tue.nl/ws/portalfiles/portal/47015026/7163
02-1.pdf

Soni, Y. (2019, Noevember 4). What Are The
Challenges For The EV Market In India? Retrieved
from Inc42: https://inc42.com/features/what-are-the-
challenges-for-the-ev-market-in-india/

Tornekar, K. N. (2019, July 22). Electric Vehicles
Needs, Reasons & Challenges in India. Retrieved from
Electriv  Vehicle: https://electricvehicles.in/electric-
vehicles-needs-reasons-challenges-in-india/
Newswire, C. P. (2021, April 27). Asia-Pacific
Electric Vehicle (EV) Battery Swapping Market Report
2020: Battery Costs, Range Anxiety, and Lengthy
Charging Process to Contribute to Adoption.
Retrieved from Cision PR Newswire:
https://www.prnewswire.com/news-releases/asia-
pacific-electric-vehicle-ev-battery-swapping-market-
report-2020-battery-costs-range-anxiety-and-lengthy-

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

charging-process-to-contribute-to-adoption-
301278035.html

Kapoor, R. (2021, July 27). Charge your EV as you
drive: US state to test wireless charging highways.
Retrieved from Express Drives:
https://www.financialexpress.com/auto/electric-
vehicles/charge-your-ev-as-you-drive-us-state-to-test-
wireless-charging-highways-indiana-indot-magment-
magnet-concrete-mix-to-charge-electric-
vehicles/2298771/

Wentao Jing, Y. Y. (2016, January 28). Electric
vehicles: A review of network modelling and future
research needs. Retrieved from Sage Journals:
https://journals.sagepub.com/doi/full/10.1177/1687814
015627981#bibr41-1687814015627981

Milad Akrabi, M. B. (2018, April 4). Optimal Locating
of Electric Vehicle Charging Stations by Application
of Genetic Algorithm. Retrieved from MDPI:
https://www.mdpi.com/2071-1050/10/4/1076/htm
Chaves, D. M. (2020, June 24). Introducing GeneAl: a
Genetic Algorithm Python Library. Retrieved from
Towards Data Science:
https://towardsdatascience.com/introducing-geneal-a-
genetic-algorithm-python-library-
db69abfc212¢?gi=5b19c162c2ea

Ganesh Sankaran, S. M. (2020). Range Anxiety on
electric vehicles in India -Impact on customer and
factors influencing range Anxiety. Retrieved from
Science Direct:
https://www.sciencedirect.com/science/article/pii/S221
4785320348963

Anil Khurana, V. R. (2019, December 5). A Study on
the Adoption of Electric Vehicles in India: The
Mediating Role of Attitude. Retrieved from Sage
Journals:
https://journals.sagepub.com/doi/full/10.1177/0972262
919875548

Katie Laufenberg, J. M. (2010, September 13).
Powering the Future. Retrieved from Pembina
Institute: https://www.pembina.org/pub/2072

Aayog, N. (2021, August 12). HANDBOOK of
ELECTRIC VEHICLE CHARGING
INFRASTRUCTURE IMPLEMENTATION. Retrieved
from India Environment Portal:
http://www.indiaenvironmentportal.org.in/content/471
301/handbook-for-electric-vehicle-charging-
infrastructure-implementation/

18, N. (2021, March 23). India to Offer Incentives to
Global EV Players, Aims to Attract $14 Billion
Investment Over 5 Yrs. Retrieved from News 18:
https://www.news18.com/news/auto/india-planning-
fresh-incentives-to-global-ev-players-aims-to-attract-
14-billion-investment-over-five-years-3563699.html
Keishamaza Rukikaire, A. L. (2019, November 26).
Cut global emissions by 7.6 percent every year for
next decade to meet 1.5°C Paris target - UN report.
Retrieved from UN Environment Programme:
https://www.unep.org/news-and-stories/press-
release/cut-global-emissions-76-percent-every-year-
next-decade-meet-15degc

406


http://www.ijisrt.com/

	REFERENCES

