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Executive Summary

• All Electric Vehicles are sustainable, viable and economical and are 4x more efficient than an 

averagegas-powered vehicle and 2x more efficient than the most efficienthybrid model

• High global rise in number of EVs1 is a clear indication for India to successfully navigate to 

carbon neutral mobility though Evs

• Electric Mobility in India has seen the entry of budding start-ups to decade old conglomerates. 

Hero Electric has taken the lead in the Electric 2-Wheeler segment and Tata Motors is leading 

the Electric 4-wheeler segment

• While the government has heavily incentivized the adoption of EVs within the Indian 

ecosystem, through the combination of incentives for manufacturing and distribution, 92% 

consumers are ready to pay a higher price for EVs as compared to than current automobile 

prices

• Innovations in charging infrastructure, research and development will shape the electric

vehiclego-to-market model

• V2G Charging Infrastructure has become the latest trend because of it compatibility with 

renewable energy sources

• EV Spare part market has established best practices that can be continued sustainably for the 

next 10 years

• A 33.3% CAGR growth of DC EV Charging Stations suggest DC based charging stations as the 

future 

• V2G compatibility and Load balancing of Smart Grid Systems in a Centralized model suggest 

scalability and sustainability

• The proposed solution has received a backing of $4.5 bn in the US and has several PSUs 

working in the segment
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• On average ~130 g/km • On average ~ 124 g/kmCarbon dioxide 

Emissions

• Lifetime ownership 

costs are more
• Relatively lesser 

Lifetime costs
Cost of 

ownership 

Conventional Electric

Time of charging/

refilling
• 1-2 min. • About 1 hour .

Range per refilling • Considerably more than 

Electric cars
• less than  Conventional 

on average.

Availability • Extremely easily available • Good amount of models and 

variety are also available

Electric Vehicles are sustainable, viable and economical in 
achieving Carbon Neutral Mobility

Source: theweek.co.uk

• On average ~ 120 g/km

• Highly expensive

Hydrogen

• 5-10 minutes

• More than Electric.

• Im-mature ecosystem

39%

35%

20%

Transportation Domestic others

Transportation causes highest Carbon emission
(% Carbon emission from different sources)

Need for carbon neutral mobility?
• At present, Climate change is a very serious crisis and 

transportation contributes a large chunk of green house 

gases in India

Possible solutions?
• Most effective way to tackle emissions due to automobiles 

is to use alternative sources to power the automobiles like 

electricity and hydrogen fuel cell

https://www.theweek.co.uk/electric-cars/101196/hydrogen-fuel-cell-vs-battery-electric-cars-which-are-better#:~:text=Hydrogen%20fuel%20cell%20vehicles%20tend,at%20the%20best%20of%20times.
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All-Electric EVs are 4x more efficient than an average gas-powered
vehicle and 2x more efficient than the most efficient hybrid model

Source: www.fueleconomy.gov/
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Nissan Leaf

Chevy Bolt

Tesla Model 3

Tesla Model X

Toyota Prirus

Hyundai Sonata Hybrid

Ford F 150 Pickup 4 WD

Honda CR-V

Nissan Rogue

Toyota RAV 4

All Electric Gasoline Hybrid

• The high efficiency of electric 

vehicles is instrumental in terms 

of paving a pathway towards 

carbon neutrality

• EVs convert around 77%  

electrical energy from the grid to  

power at the wheels while  

conventional gasoline vehicles  

convert about 12%–30%energy  

stored in gasoline to power at  the

wheels

• The efficiency of the EVs will be a 

primary factor enhancing the large 

scale adoption of the vehicles 

within India

Tesla Model 3 has the highest MPGe 
(miles travelled per 33.7 kWh)

http://www.fueleconomy.gov/


5Copyright ©2017 ShARE. All Rights Reserved 

High global rise in number of EVs1 is a clear indication for India to 
successfully navigate to carbon neutral mobility though EVs

Number of Electric Vehicles worldwide
(in thousands)
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1EV = Electric Vehicle

Source: CAM eMobility Report 2020

• In 2019, the worldwide stock of passenger cars and light commercial vehicles with battery-

electric drives or with range extenders, as well as plug-in hybrid drives increased by over 

40% to reach around 7.9 million vehicles

• From 2015-2019, there has been a 6-fold increase in the number of EVs globally, which

impliesan increasing trend in electric mobility

https://auto-institut.de/
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E-mobility is already shaping the automotive industry in India 

and around the world

2 million 

barrels of oil 

demand per 

day that EV 

could replace 

by 2025-30

200 new EV 

model 

launches 

announced till 

2019

$ 2 billion 

raised in 

2016 by EV 

startups

50% EV share 

in the global 

vehicle sales 

by 2030 in a 

breakthrough 

scenario

75+% 

reduction in 

charging time 

from 6-9 

hours to 1 to 

1.5 hours in 

~3 years

~ 6 to 7 years 

period in 

which a BEV 

can break 

even with a 

hatchback

4-10x is the 

running cost of 

an ICE vehicle 

compared to 

BEV

~3-4% 

additional 

power 

demand on 

the grid even 

with 30% 

BEV 

penetration in 

2030

Source: Automotive revolution, McKinsey and Company (Jan. 2016)

Global Impact Impact in India

https://www.mckinsey.com/~/media/mckinsey/industries/automotive and assembly/our insights/the future of mobility in india/the-future-of-mobility-in-india.ashx
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Electric Mobility in India has seen the entry of budding start-ups 
to decade old conglomerates together building the EV ecosystem
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Electric Vehicles Sold In 2017-18 (State-wise) 

• India has been a market that has 

constantly prioritized mileage and upfront 

cost over all other factors

• EVs were initially relegated to a very niche 

segment which was further exacerbated 

by the lack of charging infrastructure 

• Research in battery technology and 

increased availability of charging 

infrastructure have made electric mobility 

more compatible than ever

• 2-wheeler and 3-wheeler segments have 

seen massive growth and are projected to 

see sales of as high as 40 lakh units by 

2025

https://www.financialexpress.com/auto
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Hero Electric has taken the lead, followed by Ampere and 

Okinawa in the Electric 2-Wheeler segment

While Hero Electric and Revolt are old players in the market, Ather, Okinawa and 

Ampere being comparatively new companies are giving great competition to the 

already established ones.
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Player-wise high-speed E2W sales trend
(Number of EVs sold in 2020)

Hero Electric Ampere Okinawa Ather Revolt Others

: https:/jmkresearch.com/electric-vehicles-published-reports/monthly-electric-vehicles-update/monthly-ev-update-december-2020
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Tata Motors is currently leading the Electric 4-wheeler segment 
with the launch of Nexon EV

Company Logo Products available and sales trend

• Launched its first electric car in Oct, 2019.

• Tata has sold more than 3,000 units of Nexon since it’s launch in Jan 2020.

• The electric compact sedan has sold around 61 units every month in 2019.

• They have launched 325 charging points in more than 45 cities.

• They launched its first electric vehicle in 2001.

• The EV sold 64 units on a monthly average in 2019.

• Mahindra's EV sales rise over 2.5 times in FY19.

• The company offers a range of electric vans, electric autos and e-three 

wheelers like Mahindra E2o, Mahindra eAlfa Mini, Mahindra eSupro, Mahindra 

Treo and Mahindra eVerito.

• Hyundai launched its Kona EV in India in June, 2019.

• The EV sold 35 units on a monthly average in 2019.

• The company sold around 280 units in 2019 and 138 units in 2020.

• MG launched its MG ZS EV in Jan, 2020.

• The company sold over 850 EV in the first year of its launch.

• MG ZS is the country’s first pure electric internet SUV.

: https:/www.indiatoday.in https:/auto.economictimes.indiatimes.com/news/industry/mahindras-ev-sales-rise-over-2-5-times-to-10276-units-in-fy19/69579499
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The government has heavily incentivized the adoption of EVs 
within the Indian ecosystem, through the combination of 
incentives for manufacturing and distribution

Source: Gazette of India, Ministry of Heavy Industries and Public Enterprises  

The PLI and FAME scheme combined make an end-to-end ecosystem for EVs within India

Production Linked Incentive (PLI) Scheme

• A total budget of 1.97 lakh crores has been allocated for the program, to make India a global 

manufacturing hub over the next 5 years

• 30% of the budget, or 57,000 crores will be allocated solely to the production of automobiles, 

driving the growth of all segments of EVs in India

FAME Phase-2

Objective:

• An outlay of 10,000 crores has was announced, which is a 10 fold increase from phase 1

• The aim is to boost electric mobility, with the incentives primarily aimed at public transport for 

3,4 wheelers and the private ownership of two wheelers

Incentives:

• An incentive of ₹10,000 per kilowatt (kW) for two, three and four-wheelers, based on the size 

of their batteries, is planned

• EVs will be placed in a GST slab of 5% as compared to the 12% slab for ICE vehicles

• Incentives for manufacturing and distribution of Li-ion batteries, with the GST lowered by 10%

Projections:

• Government will incentivize purchase of 500,000 three-wheelers with an outlay of ₹2,500 

crore, with added incentives for manufacturers

• The purchase of 7,090 electric buses with an outlay of ₹3,545 crore, 20,000 hybrids with ₹26 

crore, and 35,000 four-wheelers with ₹525 crore will also be supported.
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While 92.8% respondents* have faith in EVs replacing traditional 

vehicles, 92% are ready to pay a higher price for EVs as 

compared to than current automobile prices  

51%

33%

8.80%

7.20%

Will Electric Vehicles replace 
Fuel-based vehicles in India? 

Yes, in 10
years

Yes, in 25
years

Yes, in 50
years

Others

8%

43%36.00%

8.00%
5.00%

% extra you would pay for EVs with 
same performance as alternatives

0%

10%

20%

30%

50%

*No. of respondents = 113

Survey Link: forms.gle/EAKdzp3GXa89aCDU6

47%

58%

47%

80%

51.40%

39.30%

9.75%

Drawbacks of EVs

Initial Cost

High time to charge
battery

Less Variety

Less charging stations

Low mileage

Battery replacement
costs

“The problem of Electric Vehicles in India has a chicken-egg nature. 
Low demand prevents investment in charging infrastructure, and low 
investment in charging infrastructure prevents demand for EVs” 

- Ministry of Power, Govt. of India 

The voice of the market exemplifies the low number of charging 

stations as the biggest hindrance to EV adoption in India

https://docs.google.com/forms/d/1rifF7qT_meF0AQkHyY7FLzFGmh4FGJ6G3IeuOU6vKzA/edit#responses
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Innovations in charging infrastructure, research and development will

shape the electric vehicle go-to-market model

Shaping the charging
ecosystem

Investing in Research&
Development

• Providing national and
local subsidies.

• Instead of directly 
procuring  vehicles at 
subsidized  prices, 
leasing vehicles  from 
manufacturers  can save  
the upfront investments, 
and  reduce the need for 
debt  financing.

• Creating EV-specific 
service  offerings and 
maintenance  plans; 
additional battery

• Providing worldwide service
warranty to customers.

• Development and  
standardization of high-
power  chargers globally.

• Research on dynamic  
charging concepts to enable  
the expansion of the range of  
operations for heavy-duty and  
long-distance operations for  
regional buses and long-haul  
trucking.

• Developments in battery  
design to cut costs of the  
pack and module
components.

• Developments in the methods  
decarbonizing the
electricity  supply to lower 
life-cycle  greenhouse gas 
emissions of  electric
vehicles.

• Offer dense charging
network publicly

• Engage in local  
partnership with  
municipalities and  
infrastructure providers.

• Help retailers, offices and  
landlords install charging  
stations easily at low  
investments.

• Provide smart charging  
solutions through  
collaboration with utility  
companies.

• Provide seamless charging  
experience regardless of  
location

Incentivize EV sales

Source: Automotive revolution, McKinsey and Company

https://www.mckinsey.com/~/media/McKinsey/Industries/Automotive and Assembly/Our Insights/The unexpected trip The future of mobility in India beyond COVID 19/The-unexpected-trip-The-future-of-mobility-in-India-beyond-COVID-19-Final.pdf
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V2G Charging Infrastructure has become the latest trend

because of it compatibility with renewable energy sources

Charging Infrastructure Spare parts Market Entry

R&D Cost  

Description

Scalability

Wireless EV charging Ultra-fast charging

• High• Huge investment of capital.• High initial cost

• 2-way energy exchange 

between the vehicle and 

the grid 

• A fill-up delivering 32 km (20 

miles) of range in one minute 

Ease of 

Implementation      

• Ultra-fast charging batteries are 

manufactured using some 

materials that there aren’t an 

abundance of, and so batteries 

cannot be mass produced.

• The technology is more 

expensive, as inductive charging 

requires drive electronics and coils 

in both device and charger

• Low• Medium 

V2G

• Vehicles can automatically charge 

while with multiple charging plates 

installed underground that engage 

automatically

Potential 

Impact 
• High• High

• Repairing companies, 

automobile owners, and oil 

industries show resistance 

to the high cost of existing 

technology.

• Low

• Medium

Source: MDPI

https://www.mdpi.com/1996-1073/12/10/1839/pdf
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EV Spare part market has established best practices that can be 

continued sustainably for the next 10 years

R&D Cost  

Description

Scalability

DC/DC converter Electric traction motor

• Using power from the 

traction battery pack, 

this motor drives the 

vehicle's wheels.

• Rs. 7,000/- unit• Rs. 7,200/- kWh

Ease of 

Implementation      

• Rs. 30,000/- unit

• Low

Horsepower rating

• 90% as opposed to 81% 

offered by diesel motors

• High

Specific energy projection

• 150 watt-hours/kg 

(current)

• 230 watt-hours/kg (future)

Li-ion batteries

Charging Infrastructure Spare parts Market Entry 

• Converts higher-voltage DC power 

from the traction battery pack to 

the lower-voltage DC power 

needed to run vehicle accessories 

and recharge the auxiliary battery.

Potential 

Impact 

• Efficient driver of carbon 

neutral economy
• Improvement in efficiency and 

power density

• These batteries are 

rechargeable and are 

currently used in most 

portable consumer 

electronics.

• High

Efficiency

• Current : 95.2%

• Future : 98.4%

• Stress over the fuel 

economy will be released

Source: www.omazaki.co.id/

https://www.omazaki.co.id/en/electric-vehicle-components/
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The scope of improvement in implementation of current EV 

solutions is limited

Private Players Public transport based solutions

Vehicle Ownership

• Boosted by market trend and 

government policies

Electric Vehicles as a service (EVaaS)

• Leasing EVs on an hourly basis, 

recharging them by swapping 

batteries at designated locations

• This is only suitable for 2,3 wheelers, 

and cannot form a full proof solution 

due to the expected volume of 

vehicles in the ecosystem

Electrification of public transport

• Public bus services in metro cities are 

being shifted to electric, largely 

reducing carbon emission on that 

front

Initiation of car pooling to minimize 

emission

• Incentivizing people to collaborate 

and form car-pools while travelling 

within the city to minimize carbon 

dioxide emission

Charging Infrastructure Spare parts Market Entry

Source:TechCrunch

https://www.google.com/amp/s/techcrunch.com/2020/03/06/electric-vehicles-are-changing-the-future-of-auto-maintenance/amp/
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A majority chunk in the 33.3% CAGR growth of EV Charging 

Stations belongs to DC suggesting DC based charging stations 

as the future  

Source: Global EV Charging Station Report: BlueWeave Consulting

446.7 591.8 781.9 1,034.8 
1,366.6 

1,806.6 
2,387.4 

3,332.1 

2018 2019 2020 2021 2022 2023 2024 2025

Market for EV Charging Stations in India 
(in mn $)

AC DC

33.3%

CAGR

Advantages of DC Charging Stations: 

• Faster charging capabilities (20 mins per charge)  

• Suitable for “fill-up” pump charging in public EV 

charging stations

• Higher EV demand in future can only be fulfilled with

DC charging systems

Problems with the “Gas Station” Model: 

Wastage of dedicated power conversion 

investment when pump is idle

Fleet owners will have to purchase EVs to 

compensate for the EVs stuck in slow charge

Scaling up the number of EV charging pumps 

requires 1:1 scaling of costly power conversion 

as well

Low coordination between tens of EV chargers 

which maximizes demand charges

More the unit power, more power quality issues 

it throws up with each stations having several 

issues 

Thus, we propose an “out of the Gas station 

model to tackle these problems” 

https://www.slideshare.net/alinawagner123/global-electric-vehicle-ev-charging-station-market-insights-and-forecast-to-20192025
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V2G compatibility and Load balancing of Smart Grid Systems in 

a Centralized model suggest scalability and sustainability

Grid Switch gear

Wind Gas turbine Solar

High level control

Monitoring
Asset performance 

Management

Smart 

Metering

Transformer

Cloud

services

• Smart meters are can 

reduce peak power 

demand by 56%

• Advanced metering 

architecture (AMI) gets 

real time charging 

costs and can shift 

54% of the demand to 

off-peak periods

• Increased integration of 

large-scale renewable 

energy systems by

smoothening the 

variability in these 

resources

Source: International Transport Forum Report, Department of Energy, US

https://www.econstor.eu/obitstream/10419/68808/1/715296426.pdf
https://www.smartgrid.gov/the_smart_grid/distribution_intelligence.html
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Centralized Architecture leverages modular approach providing

benefits across different use cases

Smart Power

Control

Advantages of the proposed approach

• When a large number of users access charging facilities, intelligent balancing 

technology can help manage load while avoiding stress on the grid during peak hours

• Benefits EV integration with strategically located, grid-friendly charging infrastructure 

that determines where, when and how EVs can be charged

• This approach based on each individual vehicle’s turnaround time will maximize the 

whole charging station’s utilization rate

Source: MDPI

Sustainable

Growth 

Business 

Model 

• Allows EV charging developers to start small and grow over time

• More terminals at the initial development phase to serve more users, but scale up 

power electronics more carefully

• The infrastructure investment will not become a risky sunk cost.

• Smart Metering systems can decide how much power it draws from the grid during 

peak tariff periods or high-power charges

• Renewables and storage options can help lower the cost of energy

• Different turnaround could mean subscription-based models, dynamic peak/off-peak 

pricing, pricing linked to turnaround time to optimize revenue yield and user needs.

https://res.mdpi.com/d_attachment/wevj/wevj-10-00080/article_deploy/wevj-10-00080.pdf
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The proposed solution has received a backing of $4.5 bn in the 

US and has several PSUs working in the segment

• CHADeMO, the only compatible connector 

for V2G systems, is estimated to grow with 

a market share of 63% in 2025 and is the 

only connector for V2G based systems

• ChargePoint, an electric vehicle supply 

equipment provider, manages load for a 

European bus depot and has lowered the 

peak demand by more than half, from 

approximately 5 MW to 2 MW

• In place since 2009, smart-grid projects 

received a backing of USD 4.5 billion 

under the American Recovery 

Reinvestment Act

• Smart Grid will act as a backbone 

infrastructure to enable new business 

models like smart city, electric vehicles: 

• “Installation of these charging stations will encourage the 

OEMs to launch the new electric vehicle models which 

they were hesitant because of lack of charging 

infrastructure”

• - Minister of Heavy Industries and Public Enterprises, GoI

Charging Station

Cloud Gateway

Data Streaming

Data Transformation

App 

Service 

Plan

Mobile App/ Web App

DB

Reality of the potential benefits 

Source: Financial Express

https://www.financialexpress.com/auto/car-news/electric-vehicles-india-charging-stations-fame-incentives-make-in-india/1811879/

