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Fuelling sustainable growth?

Global Trends

Car Sales vs. Crude Oil Production

Crude QOil

Annual Prices (US$/bbl)
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Source: Morgan Stanley, World Bank, IMF



Where is

the
car?

51" AVE NYC

1913

Where is

the
horse?

Source: Tony Seba blog
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/l‘—Growth paths of global markets

(== — = Already largest EV market by volume
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isco’s (850,000 population),
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India clocks world's fastest GDP growth in Q4 @ 7.7% - and has among the highest numbers of
young people entering the work force over the next two decades.
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- India : Poised for the EV Revolution

Low PV penetration

1,000 1

High Oil import bill

india’s Oil Products Trade (INR Lakh Crores)

Rise in public infra
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Vision 2030

Tomorrow’s Movement, Today

A first: Electric vans
in most towns soon

Auto Cos Step on Gas lo Hit the Road

Look 1o bring out e-vanants soon as the govt IS pushing for analk-electriccar!
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Boost Solar Power

‘India can be a market
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Govt. amends rules to bring
in battery-driven vehicles
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Mahindra Electric, Zoomear to
deplm e-vehicles for shared mobility
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Leapfrog and lead

Drivetrain costs of CO2 and NOx compliance rise. BEV costs fall.

Opportunities 300
$250 / kWh
250 | =meao
Y
Make in India boost 200 e
for Auto and allied A (=N 7 1407k "~
industries 22 ma 100 $100/kWh ~~==as_
HHKE Il I"'I' = = +Battery electric Original drivetrain assumption ‘-""‘--..__-
L § i sl . g ) ' 50 Add SUV ——Add diesel decline

(drivetrain focus)

Note: The chart assumes no major changes to battery cost calculations. Source: Morgan Stanley
Research estimates

Managing netWO I‘kS Sizeable savings in Auto-related import bill for the Indian exchequer

M Lifecycle Li + Co + Ni cost per car M Lifecycle fuel import cost per car

through Veh]Cle tO ﬁ Energy Storage 200,000 O Lifecycle other imports per car in EVs
grid tech

L. T
350,000 15% Lower noo
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import
bitl

import bill
300,000

Electronics

250,000

200,000

Mobility solutions

150,000

Light weighting technologies

100,000
50,000

Software 0

Current 2021e
Source: Bloomberg, Morngan Stanley Research. |, e = Morgan Stanley Research estimates



Opportunities

Make in India boost
for Auto and allied
industries

EV technology
(drivetrain focus)

Managing networks
through vehicle to
grid tech

Mobility solutions

Develop the ecosystem

Component cost/car (£) Mew emissions standards
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Research
avai la bi li ty Charging outlets (thousands) ‘Year-on-year growth rate (%)
2,500 500%
2000 400%
Consumer 1500
L
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0 -j___—_- o%
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m Publicly available slow chargers Publicly available fast chargers
m Private chargers Growth rate of private chargers
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Raise C onsum er AWa Source: [EA Global EV Outlook 2017, Morgan Stanley Research
Note: Private chargers in this fighre are estimated assuming that each electric car is coupled with a pri-
vate charger.
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Government Interventions

Demand Non-Fiscal
Generation interventions

Industry
support
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Mahindra
launches first
electric vehicle
8 seater Bijlee

2001

Reva-i launched

2010
Mahindra
acquires majority
stake in REVA.

2012
Mahindra Reva
manufacturing
facility
inaugurated.
IGBC platinum

rating

——
=y

hqi

Z VR,
T

2013

Top 50 innovativ
M COmpanies

2013

e2o launched

2013

2014

Halo Sports car
concept
showcased

2014
|| Quick2charge

fast charging

¥ launched

2014

2015

Only Indian tean] paiP

in Formula E

2015
Successful
deployment of
Fleet business

Launch of GenZe

2016

4 new launches
-e20 UK

- e-Verito

- e20 Plus

- e-Supro

2016

J| 2030 announced

Mahindra’s Electric journey

2012

0

INDIA LEAPS AHEAD:
TRANSFORMATIVE MOBILITY
SOLUTIONS FOR ALL

NITI Aayog
Report, vision

Mahindra
delivers first
cars of EESL
tender for
10,000 vehicles

2017

2018
Auto Show

£ | Treo, eKUV, eBus

MESMA, +NEMO

2018
Announced entry
Into EV supercars

2018
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>/78 Mn ekms
2010 - till date

4200+

vehicles on road

70+

Patents applied

10+ years
of Li-ion in India

18+

cities across the country

First mover and shaker

Already invested 600 cr. in EV technology, product, capacity and
supplier end investment

Market
penetration

* Brand recognition,
51 experienced
dealerships

Electric powertrain
(48V - 650V)

» Technology
optimisation for
Indian context

System
manufacturing setup

+ Low cost localised
manufacturing
experience. (India)

o}’ m‘ﬁn
A

Strategic partnerships
and pilots

+ Global quality
suppliers & strategic
partners

Faster time to market

High Quality

Cost competitive
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Leading the way
Shared and Mass Mobility

Baghirathi order for 1000  OLA - Partnership for shared = Zoomcar launched in Mysore  Uber and M&M Partnership
vehlcles in Bangalore mobility in Nagpur and Hyderabad announced

EESL Tender for 10,000 vehicles HRTC - Clean Public Transportation Lithium- Corporate Employee Commuting

14



USS660 Billion
India’s mobility TAM in 2030

USS$200 Billion
Shared industry TAM in 2030

USS600 Billion

Charging infra, Gigafactories, etc.

EV 2.0 — Staying on top of e-mobility

Technology

New
Products

Mobility
Solutions

15



Technology

@ LG i'-aﬂl- JVs & Global

Partners

______________________

Drive Train Battery Power electronics
., A\ 48V to 650V systems

/ 150kW, 400Nm, 15000rpm delivering up to 400km siﬁk\(;\it(i)nn i(:g::j f::riegf
m/[’_f: Sl/ﬂ 7'@ Transmission System range with globally pp183 tg 1000W/k 8
B " benchmarked BMS &
Demonstrator of 380V modular ok Effic Drive Trai i S —— -

latform under develobment ig iciency Drive Trains X improvement in Pac ntegrate ast

P P over 96% (PMSM motor Energy Capacity from Charging Station with ME

and vector controlled drive) 10kWh upto 70kWh Authentication

Universal Charge Control
Module for GB/T,
CHAdeMO, and CCS

Single & Dual Drive
Architecture from 90 to 165
kW

Energy Density from
120Wh/kg to 230Wh/kg



New Product Portfolio

JAB‘ P i '

eRick TREO e20Plus e-Supro e-Verito e-KUV Model1 Model2 eCosmo Bus2

-

Seelue eAlfa mini
line-up Rickshaw Auto Hatchback Minivan Sedan SUv SuUv Sedan Bus
= D+4 D+4, D+3 4 Adults D+7 D+4 D+4  D+4 D+4 D+32  D+40
R?krr‘n%e 85 kms 80-100 kms 140 kms 140 kms 120kms  250kms 156 kms 100 kms 150 kms
Top speed 25 km/h 25-45 km/h 80 km/h 85 km/h 100 km/h 150km/h 110 km/h 70 km/h
Voltage 12V 48 V /2V 380 V 650 V
Bafttery :
Chemisty  LLEAACID LFP NMC LFP
Mogg@%erok 1.5 kW < 5 kW 19 kW 30 kW 90 kW 50 kW 165 kW

Current product
Upcoming product
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- Mobility solutions
=TI

Traffic Management

Charging infrastructure
NEMO, which stands for "Next-Gen Mobility",

Analytics . .
(Al/ MZchine is an e-mobility platform based on the cloud
learning) that enables a new generation of Electric,

Connected and Shared mobility services

._1]
i3 Fo
‘ 'Y |
|
dJ

Drivers

NEMO Mobility Platform NEMO Driver App NEMO Passenger App
\\ (Fleet Operations) (Employee Transportation) (Employee Transportation)/

18



Developing India’s first integrated sustainable mobility

solution for a community at Auroville

Ride Sharing Ride Hailing Self Drive Rental
connectivity

19




Future of Mobility

The new mobility paradigm would present opportunities for exploring partnerships and building ecosystems -
with synergies across the $20.7 Billion Mahindra group

Mahindra
RACING

FEORAMULA-E

TEAM

susten.,

By Mahindra

ﬂ?&gﬂg{a Charge from Grid-

scale solar

Lease vehicle/battery

Clean
(energy-as-a-service)

oo

SSANGYONG @

== po“ferol

by Mahindra

New mobility paradigm

Second life reuse

Tech
in stationary Mahindra
Energy Storage o o
=i
Connected Convenient o = |

IT platform,
Mobility platform
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Thank You.

Disclaimer

Mahindra & Mabhindra 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.

Copyright © 2017 Mahindra & Mahindra Ltd. All rights reserved.
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