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EV 2030

India’s Race to Clean Mobility
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City C, IndiaCity A, India City B, India City D, India City E, IndiaCity C, India
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Year of the EV “Talk”
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Will 2018 be the Year of EV “Action”?

Will Mobility in India be substantially Electric by 2030?
– If so, what are the implications?
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Myths Related to EVs

CO2 emitted from power generation 
makes EVs unclean

India does not have sufficient power
for EVs

We are substituting Oil import with 
Lithium import

1.

2.

3.
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BEVs* are Significantly Cleaner Even After Counting 
the CO2 Emission from Power Generation

Source : M&M Data, Industry Information

e2o+
(Battery EV)

Equivalent 
Petrol Veh.

Equivalent 
Diesel Veh.

Equivalent 
CNG Veh.

CO2            (g/km) 98 ~135 ~125 ~118

Tail pipe Emission (for a new BS IV vehicle)

CO         (g/km)

ZERO

~1.000 ~0.500 ~0.400

HC         (g/km) ~0.075 -

NOx      (g/km) ~0.080 ~0.250 ~0.080

PM     (g/km) ~0.002 ~0.025 ~0.002

* BEV – Battery Electric Vehicle
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BEVs will Become Cleaner with Cleaner Power 
Generation

2016 2021-22 2026-27

CO2 emission from Power generation in 
India (kg/kWh)

0.732 0.581 0.522

CO2 g/km of BEV 98.4 78.1 70.2

Source : M&M Estimates, National Electricity plan - 2016”- CEA published by Central Electricity Authority, Ministry of Power, Govt. of India
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10 million EVs in Operation will Consume Just 
3.2% of Total Power Generation Capacity

3.2%
Source : M&M Estimates, Draft National Energy Policy

Assumption of 10 mn EVs and Power Generation Capacity in 2022
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Lithium Import/car is less in Value than 
Crude Import

 Import value estimated for a car operation of 200,000 km
 Li-ion cell cost estimate for year 2021-22

USD 4,800 USD 2,750

Source : M&M Estimates, Crude price at USD 61.6 / bbl

USD 1,050

(40% Less) (75% Less)
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Real Hurdles to EV Adoption

High acquisition cost 
leading to unaffordable TCO

Lack of 
Charging infrastructure

Risk averseness towards early 
technology adoption

3.

1.

2.
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Battery Cost is the Single Largest Lever to 
EV Cost Reduction

Glider Glider Glider

ICE Powertrain

Fuel

eBox + PT eBox + PT

bBox
bBox

Battery

Battery

Power Cost

Power Cost

Verito Diesel
2018

eVerito
2018

eVerito
2022 (Target)

TCO (Rs)
200,00 km 2.5x 3.0x 2.5x

- 35%

- 22%

- 4%
1x

1.5x

2.3x

0.7x

1.8x

0.7x

Indicative Numbers
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Subsidies important till battery cell prices reach 
sub $100/kWh

With Current subsidy &
Current Battery Prices

With No Subsidy &  
USD 100 Cell Price

3W 
eRick + eAuto

4W
Personal application

4W
Fleet Application

4W
Commercial Application

Buses

TCO Economy of Using EVs
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Learning from Norway, China, UK : Cash incentives 
and Much More

Key markets have 
provided a high level of 
incentives to help grow 
market share of EV’s and 
then have tapered off the 
incentives helping the EV 
market to grow organically
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Non Fiscal Incentives
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3,500 BEVs Fleet on Indian Roads with 
50 mn cumulative miles clocked
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Government Buying : India Setting the Example
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Recommendations to speedup EV adoption 

 Current incentives to continue (till cell prices below $ 100 /kwh)

 Localization of EV components

 Non fiscal incentives for EVs

 Charging infrastructure

 Government / Fleet Buying
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Some Concerns to be Addressed

What happens to 
the IC Engine industry ?

What happens to employment in Auto 
Industry ?

1.

2.
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Scenario for ICE vehicles

 Inter-city mobility will still be driven by IC engines
 Estimates for ICE share and CAGR 2017-2030

Source : M&M Estimates, Inputs from NITI Aayog Report

Vehicle 
Segment

% ICE in 
2030

CAGR 
2017 - 2030

PV ~ 60% 4%

LCV ~ 30% Flat

MHCV ~ 95% 8%

2W ~ 50% 4%
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New Opportunities in the Auto Industry

EV powertrain sub systems

Battery module / pack

Power Electronics

Light weighting technologies

Software

Creating manufacturing jobs for batteries and the energy 
storage industry

Opportunity to create/grow electronics hardware 
industry in India

Each EV model requires millions of lines of software code 
to operate, creating jobs in software

Light weighting is one of the key necessities for EVs and 
can provide growth to the aluminium and chemical 
industries
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India Complexity arising from Affordability & 
Application Spectrum

Mass intra city transport

Executive employee commute 
Premium personal application

Last mile commute 
Short distance intra city commute

2W 3W Bus4W

48 V

300 V

400 V

650 V

Mass Mid Premium

Large unregulated mkt, majorly 
Lead Acid - moving to Li Ion
Will remain low voltage
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EV Technology : India Operating across the 
Technology Spectrum 

Battery Motor – Charging – System Voltage

 Energy density and fast charging 
requirements driving battery chemistry 
research

 Solid state and Lithium Air battery chemistry 
seem to be top contenders

 India will need to work with a mix of low and hi voltage systems

• Motors :  BLDC – PMSM – liquid cooled
• Charging : BCP < 100 V and BCP > 100V
• Voltage : 48-72V and 350+V
• Slow charging – Fast charging – Battery Swapping
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EV2030
an Opportunity for
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India : Poised for the EV Revolution
Low PV penetration Rise in public infra

Rise in RenewablesCongestion & Pollution

High Oil import bill

Last mile mobility

Electric
Mobility

Shared Mobility 
with Fleets

However there exists a 
high level of …

Being offset by … Leading to high 
requirement of …
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EVs : The ‘Make in India’ Opportunity

400

7,400

100

2,500

130

3,000

2

3,000

0 1 2 3 4 5

Key BEV markets, in 000’s

2030

2017

Source: Goldman Sachs Global Investment research, September 2017

India likely to become 
the 2nd largest EV market 

in the world

R & D

Infrastructure

Manufacturing

Export
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EV2030
an

Opportunity for Brand India

Opportunity for India to leapfrog and become a globally attractive 
destination for manufacture of EVs, EV components and EV software
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In Summary

 No doubt of India’s market potential for EVs

 A very significant opportunity for ‘Make in India’

 Need a long term view to capitalize the EV Opportunity
– Indigenization of technology is crucial
– Battery cost, Charging infrastructure cost and Sweating of assets is the key to EV affordability
– Initial push through subsidies and incentives with phased tapering in 3-5 years

 Joint working between Government and Industry
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Disclaimer

Mahindra & Mahindra herein referred to as M&M, and its subsidiary companies provide a wide array of presentations and reports, with the contributions of various professionals. These
presentations and reports are for informational purposes and private circulation only and do not constitute an offer to buy or sell any securities mentioned therein. They do not purport to be a
complete description of the markets conditions or developments referred to in the material. While utmost care has been taken in preparing the above, we claim no responsibility for their
accuracy. We shall not be liable for any direct or indirect losses arising from the use thereof and the viewers are requested to use the information contained herein at their own risk. These
presentations and reports should not be reproduced, re-circulated, published in any media, website or otherwise, in any form or manner, in part or as a whole, without the express consent in
writing of M&M or its subsidiaries. Any unauthorized use, disclosure or public dissemination of information contained herein is prohibited. Unless specifically noted, M&M or any of its subsidiary
companies is not responsible for the content of these presentations and/or the opinions of the presenters. Individual situations and local practices and standards may vary, so viewers and others
utilizing information contained within a presentation are free to adopt differing standards and approaches as they see fit. You may not repackage or sell the presentation. Products and names
mentioned in materials or presentations are the property of their respective owners and the mention of them does not constitute an endorsement by M&M or its subsidiary companies.
Information contained in a presentation hosted or promoted by M&M is provided “as is” without warranty of any kind, either expressed or implied, including any warranty of merchantability or
fitness for a particular purpose. M&M or its subsidiary companies assume no liability or responsibility for the contents of a presentation or the opinions expressed by the presenters. All
expressions of opinion are subject to change without notice.
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Thank You.


