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Abstract - In the prospect of transforming the transport sector
to green mobility which is surely estranged from harmful tailpipe
emissions and fuel price hike, vigorous efforts and aggressive
steps has been taken by the Indian Government by promoting
National Electric Mobility Mission Plan 2020 (NEMMP 2020)
and schemes such as Faster Adoption and Manufacturing of
Electric Vehicles (FAME | & IlI). Before leaning towards a
commercial aspect, the barriers for this budding technology which
is at a nascent stage in India must be contemplated. This paper
focuses on the potential barriers and possible remedies which
researchers and manufacturers must cogitate about. In order to
predict the complete penetration of E-vehicles in India and check
its feasibility, a market survey along with public opinion is carried
out in this paper. This market survey and public opinion will help
E-vehicles to share a substantial part of the transport sector in the
near future and overcome the social-economic barriers.

Keywords: Electric Vehicles, Market Study, Public Opinion
Survey, NEMMP 2020, FAME.

I. INTRODUCTION

India, the seventh largest county in the world with a
population of about 1.35 billion and anticipated to be 1.5
billion by 2030, ranks second largest in the world after China
[1]. The huge population’s transport means depends on the
widespread network of the road around 45.72144 million
kilometres which is also the second largest road network in
the world [2, 3]. The immense rise in vehicle number, of
which, almost all still run on conventional fuels attributes to
the huge population, industrialization in the past few decades
and vast mesh of road across the country. Recently listed,
India ranks fourth largest automobile market with a sale of
more than 4 million units, including passenger and
commercial vehicles [4]. To cater the growing transport
needs, the total number of registered vehicles across India is
210023289 (210 Million) by 2016 [5]. The National Electric
Mobility Mission Plan 2020 (NEMMP 2020) has forecasted
the numbers (electric vehicles) for passenger vehicles,
commercial vehicles and two-wheelers to be 10 million, 2.7
million and 34 million respectively by 2020 [6]. Eventually,
the nation has witnessed a considerable rise in the number of
registered vehicles; the fuel requirements have also gone high
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as the government is in pursuit to fulfil the fuel requirements.
The import volume of crude oil for India for the financial year
2018 is 220.43 million metric tons (MMT) alone and
considering other products such as LPG, Naphtha, lube oil,
Bitumen, the volume rises to 255.89 MMT [7]. Table 1
displays crude oil and other products imports for the last five
financial years. Such an umpteen amount of imports have
peaked the crude oil import bill from 112 billion dollars in
FY 2014-15 to 125 billion dollars by the end of FYY 2018 [8].
The sky-high oil prices associated with the heavy imports is
one of the future energy security conundrums before India.

As Asia dominates the global CO2 emissions made from
fuel combustion, India contributes a substantial part in it,
ranking second in Asia after China [9, 10]. Although the
contribution of CO2 emission by transport sector in India is
13 %, the value is still significant and the total value is
expected to touch 2.62 billion tonnes by end of current fiscal
year [10, 11]. This may hinder the goal of limiting the global
CO2 emissions and hence the global rise in temperature as
stated in Paris Agreement and by IPCC (Inter-governmental
Panel on Climate Change).

Table 1: Total Oil imports for last 5 years.
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Engulfed with the wave of rising environmental concerns
and stringent emission norms, heavy imports of fuel along
with the consistent escalation of fuel prices and national
energy security, the government has taken steps to cogitate
about alternative remedies. Liquid petroleum gas (LPG),
biofuels, compressed natural gas (CNG) can be looked as
possible alternatives according to some researchers but to
some extent [12]. Whereas in order to totally decarbonize the
tailpipe emissions, the government of India along with
various governments across the globe has taken the initiative
to promote electric vehicles and adapt this new technology
which is at a nascent stage in India [13,14]. Meanwhile, a lot
of research across the globe debate about the complete
replacement of IC engine vehicle fleet by electric vehicles,
this budding mode of transport is at the verge of the hype
cycle and the real picture will be clear in coming decades.
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II. GOVERNMENT INITIATIVES PANORAMA

The government of India has come with an ambitious
target of deployment of all vehicle fleet into electric vehicles
by 2030, an ambition also reckoned by EV experts [15]. In
2013, the government launched National Electric Mobility
mission plan 2020 (NEMMP 2020), anticipating the sale of
hybrid and electric vehicle to 6-7 million by 2020 which
attributes to a fuel saving of about 2.5 million tonnes. The
key objectives of NEMMP are to revive National Energy
Security and promote the growth of indigenous
manufacturing capabilities. Under NEMMP, the government
have announced various attractive schemes, incentives,
policies, development of R&D which promises to expedite
the said target.

The government announced Faster Adoption and
Manufacturing of Electric Vehicles (FAME) in 2015 under
NEMMP to accelerate the electric vehicles market and ramp
up the sales by providing incentives for all segments of
electric vehicles [16]. The FAME scheme gave new impetus
to demand creation, pilot projects, development of new
technology and charging infrastructure. The initial
announcement of FAME | scheme was for 2 years 2015-2017
which was extended to September 2018 and again up to
March 2019 before launching of FAME phase 11 [17, 18].
The total funding allocated for FAME 1 is 579 crore and the
year wise fund distribution and Utilization is given in table 2
[19, 20].

With the FAME Il scheme is yet to be finalised, sources
depict the initial fund allocation up to 8730 Crore [21].

The National Institute for Transforming India (NITI
Aayog), the government’s apex policy think tank has defined
the various policies in order to promote green mobility. The
reports by NITI in MOVE (Global Mobility Summit, 2018)
have defined policies regarding charging infrastructure,
increasing efficiency of the E-vehicles, standards for
chargers, battery materials and new battery chemistry, focus
on small and public vehicles, last mile connectivity and rural
transport which will help to keep India’s E-vehicle
expedition in pace with the global scale. The NITI has also
taken an effort to catapult the e-vehicle’s market through
“Make in India” Initiative [22].

I11. MARKET SUMMARY

The electric vehicle’s market is segmented in four
categories as shown in Table 3: Out of the four market
segments, ‘vehicle type’ is the most common segment which
is frequently preferred for market study. The total number of
vehicles sold under the FAME scheme is 266878 (including
Two wheelers L1 & L2 Category, Two wheelers max power
not exceeding 250Watts, Three wheelers L5 category, four
wheelers M1 category and buses). According to FAME India
statistics, the number of incentives claimed is 266717 which
consist of amount Rs. 320.70 Corers [16]. The detailed
market share of various vehicle types in India is given in fig.
1.

The Figure 1 depicts that the two-wheeler electric market
is most dominant compared to other sectors and will be
continuing to remain at the apex considering the economic
capabilities of the majority of Indian public and other
social-economic problems regarding buying a vehicle. The
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two-wheeler market is sub-categorised in ‘battery type’-
sealed lead acid(SLAB) and Li-ion battery, ‘voltage
type’-36V, 48V, 60V, 72V and ‘product type’-Scoter,
motorcycle of which, the scooter segment sales are more than
95% of the total product type category shares and 48V type
and SLAB type category are spearheading in their respective
categories [23]. This shows the huge potential for E-two
wheeler market in India, which is already the biggest
conventional two-wheeler market with the sales of more than
19 million units by the end of FY 2018 [24].
Table 2: Fund Allocation and Utilization under FAME
Phase | (2015-2019)
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Table 3: Electric Vehicles Market Segmented
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The scenario of the electric four wheeler market doesn’t
seem to be pleasing as the market falters for the FY year
2017-18 as compared to previous year, reported by Society of
Manufacturers of Electric Vehicles (SMEV) [24,25]. At
present Mahindra’s ‘E20 Plus’ and ‘e-Verito’ are the only
pure electric cars (BEVs) which are commercially available
in India. Giants like Hyundai, Nissan along with Mahindra
and Tata are likely to introduce more electric vehicles by the
end of FY 2019-2020 [26]. Whereas, Toyota and Honda are
the only companies which offer Hybrid Electric Vehicles
(HEVS) in India. The Current sale under FAME India is
106176 Units which is nearly about 40% of total vehicle’s
sale under FAME scheme. Perhaps the global electric car
market share for 2017 of India is below 1% which is
dominated by Norway (39%), Iceland (11.7%) and Sweden
(6.3 %) [27].

India rolled out its first electric bus from Manali to
Rohtang which is about 51 Km in distance. The government
of India is taking an aggressive stance to boost the
introduction of electric buses in India [28]. The number of
buses deployed under FAME scheme is very less and needs
to be boosted by various state governments and Auto
industries. The various initiatives have been taken by Tata
Motors, Olectra-BYD to bring more number of electric buses
to India roads [29-31]. Department of Heavy Industries
(DHI), Ministry of Heavy Industries and Public Enterprises
has sanctioned the funds for procurement of Electric buses
with the target of deploying 10000 electric buses as issued by
Ministry of Road Transport and Highways (MORTH) [32].
The details of the Procurement are given in Table 4. Figure 3
and 4 depict the 2-wheeler and car market forecasted by 2025
respectively.
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Table 4: Sanctioned Projects by DHI under MORTH
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Figure 2: Geographic Distribution of E-Vehicle’s
Market

Figure: Forecast - India Electric 2-Wheeler Market, Volume, 2017.2025
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Figure 3: Forecasted sale of electric 2-wheeler market
in India.[33]
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Figure 4: Forecasted sale of electric car market in
India [33].
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IV. RESULTS AND DISCUSSION OF PUBLIC
OPINION SURVEY:

4.1 Need For Survey and Viability Gap:

In spite of announcing various mission plans such as
NEMMP 2020, schemes such as FAME | & 11, policies by
NITI Aayog, joint efforts by various state governments in
conjunction with professional bodies/societies such as
SMEYV, considerable progress have not been observed in the
growth and penetration of electric vehicles in India. A
country on one hand which has the fourth largest
conventional vehicles market across the globe but on other
hands rapid and enormous growth of electric vehicles is yet to
be witnessed. The government recently resettled the
ambitious goal of 100 % electric vehicles by 2030 and came
up scaling down to a realistic target of 30% of the total
vehicle fleet. [34]. As the market and availability of other
necessary ancillaries such as sufficient charging
infrastructure are uncertain, most of the automobile
companies are reluctant to introduce more E-vehicles models
in the market, also the government is delaying to introduce
more electric cars to the market, salvaging economic losses
[35].

A public survey has been carried out to help predict the
E-vehicle’s feasibility, reasons for the delay in robust
penetration of electric vehicles in India and to study the
influencing factors affecting the purchasing decision by the
Indian public. The purchasing decision-influencing factors
are given in table 4

4.2 Awareness and Interests:

About 85% of the surveyed people travel less than 50
kilometres per day ( average to and fro distance about 100
kms) which runs in favour of electric vehicles where the
maximum distance per charge delivered by models available
in India ranges from 110 to 130 Km/charge. The awareness of
the e-vehicles was studied primarily for such a vast country
along with diverse geographic condition and with the unique
urban-rural combination. It is observed that Battery Electric
Vehicles (BEVSs) and Hybrid Electric Vehicles (HEVS) have
a credible awareness but attention towards the Plug-in Hybrid
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Vehicles (PHEVS) is needed for better awareness.

Type of E-Vehicle
Awareness

BEVs,
PHEVS, 83.7

HEVs,
G7

0 50 100

Percentage

Figure 05: Type of E-Vehicle Awareness
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Figure 06: Interest towards E-Vehicles

Figure 5 and 6 shows the percentage of people having
awareness about various electric vehicles and interest
towards E-Vehicles respectively.

4.3 Major Concerns:

The biggest concerns about the electric vehicles, the
survey showed the major concerns are: Availability of
Charging Infrastructure, Battery power delivery range and
high cost. Figure 7 shows the major concerns about
e-vehicles in India. One of the biggest aspects hindering the
penetration of e-vehicles in India is the lack of sufficient
vehicle charging infrastructure. For comparison, a total
number of petrol pumps in India is more than 60000 [36]
whereas a total numbers of community charging Stations
across India is 289 [37]. Currently the battery range offered
by BEVs in India is 110-130 Kms which is another concern
observed by the survey is about the ‘range anxiety’, the BEVs
might be fit for a distance of about 100 Kms but the reliability
of the BEVs for a travel range of about 150 Kms or more
needs to be addressed. For example, a journey from Mumbai
to Pune where the distance is about 160 Kilometres needs a
charging point a Lonavala (an approximate Mid-point, 83
Kms). Hence, there is an insoluble dilemma about which
concern (from charging infrastructure and battery range)
should be given more emphasis to be developed first, leading
to a classic chicken and egg syndrome.

The third aspect according to the survey is the high cost
which is associated with high initial purchase cost, taxes,
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insurance and battery replacement after a particular age. For
comparison, the approximate cost of a top variant of ‘Maruti
Alto 800(VXI)’ is 3.80 Lakh whereas considering a
comparable electric vehicle, the base model of ‘Mahindra
€20 Plus’ is 6.77 Lakh. The high cost is due to high battery
costs which are also needed to be replaced after 5 years
approximately, which further braces the high cost of
E-vehicles. The battery (Li-ion) costs are anticipated to
decline globally by 2025 [38] which further attributes to the
reduction of E-vehicle’s cost or unless some different battery
chemistry is commercially introduced to BEVs. Figure 07
shows the Li-ion battery pack cost (USD/kWh) roadmap
from 2010-2025.

Various studies about the economic competitiveness of
electric vehicles with the conventional IC engine vehicles
have been studied globally. A life cycle cost study done in
China by Xin Zhao et al. [39] reveals that the life cycle cost of
BEVs as compared to ICEVs is 1.4 times higher even after
considering central government subsidies. A similar study
made in Australia by Sami Kara et al. [40], shows that the
performance of Nissan Leaf (a BEV) as compared to Toyota
Corolla (an ICEV) performs worse on the platform of total
life cycle cost (LCC). Also, a study carried by Y.S.Wong et
al. [41] in Singapore explains that the EV is the most
expensive car considering the LCC even under the
government’s Green Vehicle Rebate Scheme. An LCC
analysis done by Makena Coffman et al. [42] for Hawaii
reveals that EV's Cost more than selected comparable ICEVs
considered for study which is based on a LCC model
developed by Richard Raustad et al. [43]. The concerns
related to safety and reliability in the survey perhaps seems to
be less intense and it is believed to be mitigated as the
technology advances.

E-Vehicle Concerns

High Cont

Charging Infrastrucnse
Reliaality

Safery

Battery Range 559%
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Figure 07: E-Vehicle major concerns.
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Figure 08: Li-ion battery pack roadmap 2010-2025
[38].
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4.4 Consumer Preferences and Fate of E-Vehicles:

Figure 08 depicts the survey results regarding the fate of
electric vehicles in India. Although the majority (52%) of the
people’s views are E-vehicles will be a part of transport but
not oust the ICEVs and about 42% think that e-vehicles will
completely replace the conventional ICEVs. In a systematic
study on this debate, Gautam Kalghatgi [44] states that the
ICEVs will be a dominant transport mean at least by 2040 till
E-vehicles technology completely matures and required
infrastructure evolves. The E-vehicles will not be
economically competitive with ICEVs and will need to wait
till 2030 to share a substantial part in the transport sector [39,
45].

The consumer preference for the type of vehicle emphasis
more on a four-wheeler, although a four-two wheeler or
four-wheeler and moped vehicle combinations are also
preferred by some consumers. According to the study, the
most preferred charging point location is a residential area
(79.9%) followed by public charging stations (55.3%)
(Multiple preferences also preferred). People feel it
convenient to charge the vehicle at home at night and travel at
day time. As on-board and wireless charging technology are
recently under study in full swing [46-48], this new mode of
charging will definitely reduce the charging inconvenience
and is in wish-list of about 82% of the consumers.

Factors Influencing perception
towards e-vehicles

‘_88.4%

40.9 %

Environmental...

Low running cost

Safety 19.2%

No registration |9 8.1%

Figure 09: Factors Influencing perception towards
E-Vehicles

Fate of E-Vehicles

= ICEVs will be
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research

Figure 10: Survey view about fate of E-vehicles
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V. CONCLUSION

The product/service sustainability in Indian market relies
mostly on the consumer opinion even if other key hurdles are
overcome. Although the sample size is representative of the
entire population, the survey helps in understanding the
primary concerns and will help to implement possible and/or
alternative remedies. The actual population opinion might
differ a bit due to huge geographical-social-economic
diversity in India but this study will surely act as a nexus for
advancing one step towards the penetration of electric
vehicles in India.

The market study reveals that the E-Vehicles market is at a
nascent stage but shows huge potential in near future.
Especially the two wheel market is quite firm but more
efforts will be needed to leapfrog the four wheeler market in
India. As reckoned by many researchers, if the battery prices
get declined over the years or if new affordable and reliable
battery chemistry is introduced, the e-vehicles would be
much affordable and eventually will boost the global
e-vehicles market.

Initially, the e-vehicles were accepted in India with alacrity
but raising concerns such as unavailability of credible
charging infrastructure, range anxiety and high cost are
making the consumers be reluctant in buying e-vehicles. The
government is taking efforts to mitigate the major concerns
by introducing NEMMP, FAME | & Il along with NITI
Aayog which attributes to huge investments on building
charging infrastructure or battery swapping stations,
developing fast charging technology, introducing new
policies, incentives and subsidy schemes and wavier of road
taxes. Additional efforts must be made by conducting
awareness camps and also arranging test drive workshops
along with safety and environmental benefits to persuade
e-vehicles benefits.

This budding technology is at the verge of the hype cycle
and surely will have a substantial share in the mobility sector
in the near future.
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