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Globally, various power train technologies co-exist across xEV continuum 
and across vehicle segments

Pw C 3

Powertrain

Conventional 
Fuel Usage

Electricity
Usage

Battery only 
requ ired for 

starting

Ru ns vehicle at 
slow speeds; 
su pplements 
engine power

Plu g in charging; 
Ru ns entirely on 

electricity

Plu g-in charging; 
battery range 

higher than full 
hybrid

Start-stop 
fu nctionality and 

power boost

Plu g-in charging; 
powered only via 

electric motor

Start-stop 
fu nctionality

Sources of 
propulsion

Engine powers vehicle at high speeds
Engine u ses generator 

to charge
battery

N one

Sour ce: OEM websites, PwC Strategy& analysis







  















Engine powers vehicle at all times
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Global xEV market is ~$125 bn industry and is expected to reach $580 bn 
by 2025; growth driven by government push and improving TCO

4

• Hig her penetration in developing 
cou ntries due to rapid urbanization; 

A sia-pacific contributes to 72% of E-
2 W market 

• E-scooter s is the biggest sub-segment

Sour ce: PwC research, IEA, Allied Market Research 2018, PS Market Research Report 2018

• Redu cing battery cost, gov ernment 
su bsidies, and changing custom er 

per ceptions driving e-PV a doption

• Nor way has the highest penetration 
~4 0% new car sales are electric

• e-bu s markets are focused around 
m etropolitan areas driven by growing concerns 

ov er urban air quality, carbon em issions and 
potential operational cost savings 

• 9 9 % of the global fleet of e-buses in China 

str ongly driven by  national sales targets, 
su pportive subsidies and municipal a ir quality 

ta rgets

E-2Wheelers

6%
(By Market Value, 2017)

E-Buses

27%
(By Market Value, 2017)

E-PVs

67%
(By Market Value, 2017)

Ma jor
Regions
uni ts sold China ChinaUSJapan Eu rope US China US Japan

Ma jor 
Pla yers

N ote - includes scooters & motorcycles only N ote - includes hatchbacks, sedans, SUVs

Pw C *Ex cludes – micro mobility and CV



e-2W market will see rapid growth in BRICS, rapid urbanization and 
changing customer perception is driving adoption in other markets as well
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13.8

Globa l e-2W market size
(US$ Bn , CY)

Sour ce: Allied Market Research Report 2018, PS Market Research

7 .9
e-scooters 

m arket share 

> 95%

76%

24%

Asia-Pacific

Others

Globa l e-2W market value
by  region (CY17)

54.8%

32.1%

9.9%

3.2%

Lithium Ion

Lead acid

Others

N iMH

Globa l e-2W market share
by  battery type

e-motorcycles

e-scooters

Globa l e-2W market value 
by  sub-segment (CY17)

Growing female rider 
popu lation drives e-scooters, 

m opeds demand

Ma r ket for e-motorcycle is 
ex pected to g row faster till 2025 

du e to entry of auto OEMs into e-
m otorcycle (Harley, MV  Agusta, 

etc), and rising disposable income

Fa lling Li-ion battery prices and 
greater l ife span of Li batteries 

pa ving way for faster adoption

Ch ina a ccounts for 60% of the global 
lea d acid 2W market

Technical difficulties a t conversion 

fa cility to produce battery grade Li 
r emains a  challenge and is expected to 

be a ddressed 

Ra pid u rbanization, traffic 
congestion in developing 

econ omies including BRICS create 
str ong demand for e-2W for short 

distance commute

Boom  in  food & bev erages 
(F&B) sect or - r ising demand for 

deliv ery options e-2W vis-à-v is  
t r aditional delivery vehicles

Gov ernment subsidies, 
in creasing household income & 

ra pid urbanization major factors for 
e-2 W adoption in Asia-Pacific region; 

Ch ina, Japan, and India are the major 
e-2 wheeler markets in APAC

2017 2025F

Pw C



Global sales of e-Buses will continue to rise, owing to government push for 
lower carbon emissions, urban air quality

6

331,327

Globa l e-bus market volume
(u nits, CY)

Sour ce: 1Bloomberg, AMR 2018, PS Market Research

100,000
BEB market 
share ~75%

99%

1%

China

Others

e-bu s V s. diesel bus 
u pfront cost (USD)

Battery electric 
Bu ses (BEB)

Plu g-in Hybrid & 
Hybrid electric buses

450 410 410

120

41

0
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Diesel Bus e-Bus
2017

e-Bus
2025F

2017 2025F

Globa l e-bus market value 
by  sub-segment (CY17)

Globa l e-bus market volume
by  region (cumulative sales till 2017)

Declining battery prices and 
im proving charging 

in frastructure driving Ba ttery 
electric buses (BEB) growth

e-bu ses h ave the potential to 
rea ch cost  parity vis-à-vis diesel 

bu ses -$120k to h igh v olume prices 
of $4 1k

A t around 80,000 kms the 350kWh 

e-bu s reaches TCO parity with a  
diesel bus1 

Fa lling Li-ion battery prices and 

in n ovation in battery technology

Gr owing concerns ov er urban a ir 
qu a lity, carbon emissions and 

pot ential operational cost 
sa v ings is driving e-buses 

a doption – forecast to register a  
CA GR of 16.6% till 2025

Na t ional sales targets, municipal 
a ir qu ality targets and su pportive 

su bsidies driving strong dom estic 
demand in China

e-bu ses n ow comprise 17% of the total 

Ch inese bus fleet and pure electric 
bu ses clearly dominate ov er plug-in 

h y brid buses 

Pw C

vehicle cost
battery cost



BEV is the fastest growing sub-segment - China leads the market in terms of 
vehicle stock , charging infrastructure ; Norway leads e-PV penetration
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3 .0
0.5
0.9

4.4
6.4

26.9

2017 2018F 2025F

Globa l Alternative Fuel Powertrain
2 017 – 2 025F (units million)

Hybrid (Mild + Full) Plug-in (PHEV)

Battery Electric (BEV) Fuel Cell (FCV)

0.5

0.1

0.08

0.04

0.03

3 .7

0.9

0.10

1 .2

0.4

China

USA

France

Germany

Japan

T op 5 cou ntries leading the BEV  market 
2 017 vs 2025F(units million)

2017 2025F

(7x)

(1.2x)

(27x)

(9x)

(13x)

Sour ce: PwC Autofacts Forecast Release, EMIS

*Forecast considerations: All major markets were driven by strict regulatory requirements to reduce fossil -fuel based CO2 emissions 
with  a perspective to full abatements by 2050 based on the now -effective COP21 convention

7 0

2 4

2 5

2 7

1 0

Geogra phical Distribution of EV  Charging 
Infrastructure(Charging Stations)
Top 5  countries- 2018 (‘000 units)

China US France Japan Norway

Pw C



Nissan-Renault-Mitsubishi Alliance is challenging Tesla’s position as BEV 
market leader with launch of various models

8Sour ce: PwC Autofacts, JATO, News articles

2 30

9 5

9 2

8 2

6 4

9 6

4 7

4 9

5 2

4 2

Tesla

BYD

Nissan

Renault

Zotye

BEV  Sa les by Brand (‘000 u nit)

2018 2016

OEMs A nnounced BEV  plans

Toy ota
1 0 all-electric models by the early 2020s, ~$13 bn into 
ba ttery technology development in 2030

Hy undai/ Kia 3 8  new m odels by 2025

Da imler 4 0 electric models by 2025

For d 4 0 electrified models by  2025

Hon da 2 /3rd of 2030 sales

Nissa n 1  million electrified v ehicles a year by 2022

Tesla 0.5  million sales in 2018; 1 million in 2020

V olkswagen
2  – 3  million annual sa les by  2025, 50 fully electric 
m odels by 2025

V olv o 1  m illion cumulative sales by 2025

140%

100%

88%

58%

52%

T ot al market size ~ 1,261 k vehicles

Pw C



Aggressive market development models, billion dollar investments on 
charging infra, stringent policies imply higher xEV penetration.

9Sour ce: IEA 2018 report, News articles, PwC analysis

Proportion of total cars : 0.8% | Ch a rging stations: 70,000
• NEV cr edit sy stem for manufacturers

• Scaling back of subsidies for EV s with a range of less than 300 km by 30% in 2019 and completely in 2020; 10%
in crease in subsidies for midsize and large EV s with a range of 400 km or more

St ringent regulations 
for m anufacturers, 

sca ling back incentives
Ch ina

Proportion of total cars : 6.4% | Ch a rging stations: 10,000
• Ex emption from 25% VAT on purchase and annual road tax

• Pa r king, road toll and ferry charge for EVs with upper limit of 50% of full price
• Fisca l compensation for scrapping of fossil vanswhen converting to a zero emission van

T a x exemptions and 
ot h er financial 

incentives

Proportion of total cars : 0.2% | Ch arging stations: 24,000
• Federal IRS tax credit of $2,500 to $7 ,500 per n ew EV purchased

• Other incentiv es may include additional tax credits, v ehicle or infrastructure rebates or v ouchers, v ehicle
r eg istration privileges, grants, special low-cost charging rates, and h igh-occupancy vehicle lane exemptions

T a x credits and ot her 
m on etary & non -

m onetary benefits

Norway

Proportion of total cars : 0.2% | Ch arging stations: 27,250
• On e-t ime subsidy for purchase of n ew EV and waiving of other on e-time taxes

• Elim inating range anxiety through availability of charging infrastructure

Su bsidies a nd charging 
in frastructure

Ja pan

Proportion of total cars : 0.3% | Ch arging stations: 25,000
• Pu r chase subsidies of up to 6,000 euros for electric and hybrid vehicles

• Diesel scrappage plan that offersup to 4 ,000 euros for trading in old diesel v ehicle
• Ta x breaks and waiving off annual r egistration fees

Financial incentives & 
wa ivers

US

Fra nce

Det a ils of Regulatory FrameworkPolicy Overview

Pw C



FY19 sales for the Indian BEV market stood at 0.76 Mn units ; future growth 
looks positive with government regulations and investment outlays 

1 0

Un like g lobal market, EV  
a doption in In dian market is led 

by  e2W category rather than 
pa ssenger vehicles (global)

In cr easing r egulation and 
or g anization of 3W market is 

ex pected to drive future market 
g r owth

Sour ce: SMEV, News Articles

Electric bus a doption is 
in creasing owing to push by 

cen tral gov ernment, state 
tr ansport authorities towards 

electrification of fleets

Ma jor 
Pla yers

Pw C

N ote - includes scooters & motorcycles only Note - includes hatchbacks, sedans, SUVs

A lthough present market 
pen etration is low, incentives 

a n d wider choice is expected to 
dr iv e future growth

Note - includes auto & rickshaws

E-2Wheelers

16.4%
(By v olume, FY19)

E-Buses

0.1%
(By v olume, FY19)

E-3Wheelers

83%
(By v olume, FY19)

E-PVs

0.5%
(By v olume, FY19)



While e-2W sales have increased, the Indian market still has a long way to 
go to meet FAME II target for overall electrification of vehicles

1 1Sour ce: SMEV, SIAM, ETAuto

Dom est ic sales, market penetration 
(u nits, % of total 2Ws)

Key  m odels available in market

Ch a llenges

• A lmost a ll electric scooters run on  lead batteries to keep the prices low.

Th is leads to lower life, battery failures, of batteries thus r estricting sa les

Growt h Drivers

• Low er total cost of ownership (TCO) in comparison with all other vehicles

• Usu ally used for short commutes so there is no range anxiety
• Conv enience in charging - scooters can be charged quickly and easily, 

often  using existing plug points in homes

Cu st omer Adoption

NA
Gov t

Fleet

Individual

Her o Electric Photon

Her o Electric Flash

Okinawa Praise

A ther 450

Yo Electron

Customer 
Segments

Li kelihood of 
Adopti on

Pw C
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CAGR
76%



e-3W witnessed the highest penetration in FY19 across segment; operator 
earning potential, relaxed vehicle registration norms being prime reasons

1 2Sour ce: SMEV, SIAM, ETAutoPw C

Dom est ic sales, market penetration 
(‘000 units FY19, % of total 3Ws)

Key  m odels available in market

NA
Gov t

Fleet

Individual

Customer 
Segments

Li kelihood of 
Adopti on

0%

10%

20%

30%

40%

50%

60%

200

300

400

500

600

700

800

e-3W IC-3W

Domestic Sales Market penetration (R-axis)

Ma h indra Treo

Ma h indra e-Alpha mini

Kin etic Green Safar

Electeca Eco

A tul Elite

Ch a llenges
• Operators rely on  sub-standard charging equipment, electricity 

th eft owing to unavailability of charging points
• Cost  sen sitivity of segment, which makes li -ion batteries 

commercially unviable
• 2 W structural r esilience in itself 

Growt h Drivers

• In cr ease in operator earning potential ,  end of Permit Ra j

• E-r ickshaws preferred by customers ; lower running cost a s compared 

w ith traditional 3w
• Em ergence of independent local assemblers 

• A bsence of strict enforcement of regulations in 3w segment

Cu st omer Adoption



e-PV sales has largely been restricted to urban areas; segment characterized 
by preference shift towards higher power and longer range vehicles

1 3Sour ce: SMEV, SIAM, ETAutoPw C

Dom est ic sales, market penetration 
(u nits, % of total PVs)

Key  m odels available in market

Gov t

Fleet

Individual

Customer 
Segments

Li kelihood of 
Adopti on

-0.01%
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0.03%

0.05%

0.07%

0.09%

0.11%

0.13%

0.15%

0

500

1,000
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4,000

FY17 FY18 FY19

Domestic Sales Market penetration (R-axis)

Ch a llenges
• Cu stom er segmental preference shift towards SUVs ; n eed for 

h igher power and longer range 

• Nex t  gen shift from  vehicle ownership to sharing ; higher 

a cquisition cost of v ehicles for  cab aggregators

Growt h Drivers

• Gr owth r estricted largely to urban areas -

o Popu larity largely limited to corporate fleets ow ing to players 
su ch as Lithium Urban; electrification of g overnment fleet

o Ch a rging In frastructure availability restricted to urban 

cen tres

CAGR
22%

Ma h indra e2o

Ma h indra eVerito

Upcomi ng in June 2019:

Ta ta Tiago Electric

Ma h indra e-KUV 100

Cu st omer Adoption



Government push for e-buses, with a planned shift to 100% electrification 
in the long term

1 4Sour ce: SMEV, SIAM, ETAutoPw C

E-bu ses in public t ransport 
Cit ies

Gov t

Fleet

Individual

Customer 
Segments

Li kelihood of 
Adopti on

Fu ture Plans : E-bu ses

• GOI ta rget as per Green Urban Mobility Scheme – 100% electric public 

tr ansport by 2030 - deploy 10,000 electric buses in public transport fleet 
• In ternational players have t ie-ups with In dian companies to setup assembly 

u n its in In dia 

Olectra-BYD eBuzz

JBM Sola ris Eco-life

Ta ta Motors Ultra

A sh ok Leyland Circuit

NA

DHI selected 11 cities with plans t o 
procu re 390 electric buses in total

Operational Pla nned

Mu m bai

Hy derabad

Lu cknow

Sh imla

Delh i

Ba n galore

Ja ipur

In dor e

A hmedabad

Kolka ta

Gu wahati

Cu st omer AdoptionKey  m odels available in market
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Interplay of five key factors will determine how the Indian xEV market 
evolves

1 6

• In dicators - Im plementation plan for BS-VI, 
Fa lling Battery prices, Rise in crude oil prices, 

Redu ction in solar tariff
• Str ingent fuel efficiency norms (CAFÉ)

• Ca use - Scarcity of fossil fuels, Increasing 
pollution in transportation 

• Lon g  term sustainability

• Cr eation of xEV demand in the market

• Pr omoting indigenous manufacturing of x EV

• x EV  market segment prioritization based on  
ea se of a doption and impact on  the 
en v ironment

• Dr iv ing the ecosystem to achieve g ov ernment’s 
m ultiple objectives

• In cr easing x EV customer awareness

• Econ omic rationale in purchasing 
electric v ehicle

• V eh icle performance & features

• Ba ttery performance

• Ra n ge anxiety

• A wareness & education drives

• Dev eloping charging infrastructure though 
in v estments from Gov t & private players

• Esta blishment of charging guidelines and 
sta ndards 

• In tegration of g rid with charging stations to 
pr ov ide seamless service

• Ch arging convenience to reduce customer 
a n xiety

• Ra w  material availability in making 
x EV  components

• Oppor tunity identification for xEV 
com ponent manufacturing in In dia

• Bu ilding of local e-components 
m anufacturing capability

• Dea ler’s motivation in driving sales of 
x EV  products (incentives, margins etc.)

Key 
Drivers

21

5 3

4

Government

support

Supply chain 
& 
distribution

Environmental 
concerns

Government support

Charging infrastructure

Supply chain & distribution

Customer acceptance

Environmental concerns

Pw C



Deteriorating environment, fossil fuel scarcity create imperatives for xEV
adoption; stringent new norms for IC vehicles

1 7Sour ce: CEIC, Bloomberg NEF, MNRE, SECI

Ot h er Considerations

• CA FÉ (Corporate Average fuel economy ) norms require cars to be 30% or more fuel efficient from 2022 and 10% or  more between 2017 and 2021

• Ex pected to impact IC v ehicle price and push OEMs towards greater xEV production for CO2 credits

1 - ENVIRONMENTAL CONCERNS

Pw C

566

470
417

687865

201620152014 2017 2018

Cru de Oil imports
2014-18 (in ‘000 Crores)

Risin g oil consumption elevates climate risks 
fr om greenhouse gas emissions and imports 

in crease budget deficit and inflation

Rising crude oil imports bill

Ba t tery Pack Real Price
2014-18 (USD/ kWh)

Sola r tariff
2014-18 (INR / u nit)

176
214

288

373

577

2017 20182014 20162015

Decrea sing battery prices

Sin ce batteries account for major part of 
x EV  cost, lower battery prices are making 

EV s m ore attractive for customers

Th is would avoid burden shifting –
sh ifting of emissions from roads to 

pow er plants

~3
4

5

6

7

2014 2017 201820162015

Decrea sing solar tariffs



To tackle environmental concerns and ensure long term sustainability, 
Government has taken e-mobility initiatives since 2011

1 8

Plan to form National 
Mi ssi on of Electric 
Mobi l ity (NMEM)

Launch of National 
El ectric Mobility Mi ssion 
Pl an (NEMMP) 2020. 
• Target to reach sale of 6-

7 million electric vehicles 
by 2020

Launch of FAME 
India scheme with a 
bu dget of Rs.795 Cr for a 
period of 2 years

Mi nistry of Power 
revised their target to 
30% electric mobility 
by 2030

Ma rch  2011

Ja n 2013

A pr 2015
A pr 2017

1 2 3 54

Ma r 2016

Nati onal board for 
el ectric mobility (NBEM) 
formed to propagate electric 
mobil ity and manufacture of 
electric vehicle

7 986

Karnataka Gov t. 
rel eased their xEV 
pol i cy. 

Ma r 2018

A pr 2018

Extension of 
FAME I ti l l the 
lau nch of 
FA ME II

A u gust 2017
A pr 2019

La u nch of FA ME II

• In cludes Subsidy for demand 
g en eration, charging 

In fr astructure and ICE a ctivities

• Em phasis on migration of mass 
tr ansportation towards e-mobility

Ministry of Power, Coal, 
N ew and Renewable 
energy declares that 
gov ernment aims to 
reach 100% e-
mobi lity by 2030 

10

Ph a sed Ma nufacturing 
Programme (PMP) u nder DHI* 

is for med to promote indigenous 
m anufacturing of Electric vehicle 

Ma r 2019

*Department of Heavy Industries & Public EnterprisesSour ce: PwC secondary research

GOVERNMENT SUPPORT2 -

Pw C



Various government organizations have provided holistic and integrated 
measures to transformation of e-mobility 

1 9

Govt.
measures

Ministry of Power
 No license required to operate x EV charging 

sta tions
 Ta riff for private charging stations will not be more 

th an the average cost of supply plus 15 %

Indian Space Research Organization
Sh ortlisted 10 firms for transferring their Li -

ion  ba ttery technology

NIT I A ayog 

To r educe capital burden, a PPP 
a greement is done to operate and maintain 

th e e-buses in cities through OPEX Model

Ministry of Road Transport and Highways
 Ba ttery v ehicles will be exem pted from  permits

 Gea rless electric scooters driving license to be 
pr ov ided for age group 16-18 

 BEV s w ill get green plates. 

Department of Heavy Industry 

Ca binet a pprov e FAME II sch eme with a  
ou t lay of Rs.10,000 Cr to support 15.6 

la kh electric v ehicle for a period of 3 years

NIT I A ayog 

Ca binet a pprov ed National Mission on Transformative 
Mobility and Ba ttery Storage which is aimed at Phased 

Ma nu facturing programme(PMP) for 5  years

Ministry of Housing and urban affairs 
A mended rules for charging infrastructure in 

pr iv ate and commercial buildings

Ministry of Finance

Im port duty for all categories of vehicle, battery 
pa cks & cells have been rationalized

. 

Sour ce: N ITI Aayog

Recen t schemes like FAME II & PMP w ill likely to have major im pact on the adoption of x EV in the market

GOVERNMENT SUPPORT2 -

Pw C



With a bigger financial outlay, focus on public transport and charging 
infrastructure, FAME-II provides the right impetus for e-mobility adoption

20

Fam e-I Fam e-II

Du ration FY 15-FY17* FY 20 – FY22

In centive type Fu el  efficiency based Battery & vehicle performance based

V eh icle type 2W,3W,4W & e-bus 2W,3W,4W,e-bus & e-rickshaw

Bu dget IN R 795 Cr* IN R 10,000 Cr

Dem a nd In centive IN R 495 Cr IN R 8,596 Cr

Segm ent focus 2w & Passenger cars E-bu s,3w & private 2W

Ba t tery type A ll types Li-ion and advanced

Nos. Su pported ~0.2 Mil l ion ~1.6 Mil lion

Sour ce: DHI, PwC Analysis

Eligibility criteria for availing FAME-II subsidy 

*Scheme extended till FY19 with budget increased to INR 895 Cr 

FA ME-II: Em phasis on shared mobility and private ownership of e-2W

• OEMs registered with NAB/DHI; V ehicle’s registered with CMV R

• Certain parts of the vehicle to be localized 

• V ehicle to have regenerative braking system; Vehicle warranty of 3 years

• Battery should be “Advanced” (includes Li-ion, NiMH, Lithium polymers, etc.)

• V ehicle with ‘fuel saved’ monitoring device

• A dvance battery, Minimum Max speed, battery range & battery density stated by DHI 

States such as Andhra Pradesh, Kerala Maharashtra, Karnataka, Uttar Pradesh, etc., have released their own xEV pol icy to promote EV and attr act investment from private players 

Target
Segment

Vehi cles to be  
supported

Budget 
al located 
(INR Cr)

Impact on  
segment level 
adoption

Key  
i nfluencing 
factors

1 ,000,000 2 ,000
Rapid 
u rbanization

5 00,000 2 ,500
Operational 
cost saving

5 5,000 5 51 -

7 090 3 ,545
Su pportive 
su bsidies

Very high High Average Low

GOVERNMENT SUPPORT2 -

Pw C



Government’s localization push through PMP programme augurs well for 
the aspirations of Indian xEV component manufacturers

21

PHASED MANUFACTURING PROGRAM BY DHI

• 2-y ear programme starting from 1st A pril 2019

• Ph a sed increase of Im port duty (ranges from 0% to 15%) in the n ext 2 years for various critical electric vehicle components 
to a llow local x EV component manufacturers to plan  their investments and build the capability of  indigenous manufacturing 

• Sin ce imported parts shall get costlier it will certainly encourage EV  makers to source the parts within In dia

• Ma ndatory localization of certain e-components necessary to avail FAME su bsidy will force OEMs to seek local e -component 

m anufacturers (refer to Appendix -I for complete lis t of parts)

Sour ce: PMIndia, NITI Aayog

NATIONAL MISSION ON T RANSFORMATIVE MOBILITY & BATTERY STORAGE

Object ive: To drive clean, connected, shared, sustainable & h olistic mobility initiatives

PMP pla n: 

• For  setting up large scale, export-competitive integrated batteries and cell-manufacturing Giga plants

• Focu s on  large-scale module and battery packs in FY20 & In tegrated cell manufacturing by  FY22.

• Loca lize production of electric vehicle across xEV value chain

• Pla n is expected to run for 5 years

Opportunity: Auto component manufacturers will look to diversify  their product portfolio and increase their capabilities to cater to 
th e future demands of xEV envisaged by  the g ovt. 

GOVERNMENT SUPPORT2 -

Pw C



Government’s guidelines and investment on charging infrastructure with 
interest from private players will make the xEV makers upbeat

22Sour ce: N ews articles, PwC analysis, Ministry of Power

1000
Cr

2700 3 x 3
km2

charging stations to be 
built in mega cities, 

“Smart cities”

grid planned to 
have at least one 
charging station

Stretch of highway to 
have a charging station

will be used for 
developing infrastructure

Pw C

• Guidelines & standards from Govt. for charging 
infrastructure - Standards on CCS, CHadeMO, Bharat 
AC/DC connectors defined

• Government encourages interlinking of Renewable 
energy with charging grid; pantograph and fast 
charging is also part of the plan

• Private charging at residences / offices 

• Setting up of Public Charging System (PCS) shall be a de-
licensed activity

• Encouraging Public-private partnerships (PPP) 

25
km

Notable players - charging infrastructure

CHARGING INFRASTRUCTURE3 -

N ON-EXHAUSTIVE



Raw material availability, manufacturing cost and dealer margins hold key 
to the future development of electric mobility in India

23Sour ce: Press search, PwC analysis

• Im port duty rationalization of many e-
v ehicle components will stimulate local 

m anufacturing

• Gov t. is indicating mandatory localization 
of 50% of th e vehicle parts for availing 

su bsidy

• Loca l manufacturers could also target the 
EV  exports market (India a s the 

m anufacturing hub) 

• Som e of the xEV components has to be 
cu st omized for Indian climatic 

conditions – such as  battery management 
system (BMS)

• Ma n ufacturers could explore investing in 

R&D for  dev eloping magnet-less motors 
a s In dia doesn’t have magnet resource

• Ba t tery recycling will reduce Nickel and 

coba lt import dependency

• With a lower maintenance cost (hence 
serv ice r evenue) levers to a ttain dealer 

profitability would have to be revisited -
e.g . dealer incentives to push the sales of 

x EV s

• Dea lers’ future value proposition may 
get diversified, dealer t ouchpoints can 

serve as charging stations, provision for 
ba ttery swapping etc.

SUPPLY CHAIN & DISTRIBUTION4 -

RA W

MA T ERIAL

LOCA L

MA NUFACTURING

DEA LER

NET WORK
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Battery maker eyes India's $300 
bi l lion lithium-ion market

Hyu ndai mulls options for 
sou rcing  EV components in India

Researchers improve recycling 
process for lithium-ion batteries

A van Motors is looking to expand its dealership 
reach to 11 more states in the next few weeks

Recent developments

(for OEMs)



Increase in customer choice of electric vehicles with OEMs planning to 
launch a slew of electric vehicles in the market

24Sour ce: N ews articles, PwC analysis

Tata
Tigor EV

Mahi ndra
E-V erito

Yo-Bi kes

Mahi ndra
A lfa

Tata Bus
AL 
Circu it F

Spl ash

KTM bi kes

Ol ectra-
BYD  bu s

Vehicles launched till 2019 Expected launches

Oki nawa 
Ridge

Hero
Optima

Mahi ndra 
Treo

Ather 
450

Tata
Tiago-EV

Renault 
Kwid-EV

Ni ssan Leaf

Bajaj bikes

Twenty  two 
motors 
bi kes

Maruti 
eWagonRMahi ndra 

e20

Pi aggio

TVS 
Creon

Bajaj 3W
Smart E 
E-rickshaw

Hector e-SUV

JBM
Eco-l i fe

Lohi a
Com fort

Mahi ndra 
e-su pro

Segm ents

Atul Auto 
- JBM

VECV
Skyl ine

AL
Circu it S

CUSTOMER ACCEPTANCE5 -
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To win the xEV market, manufacturers need to address key customer 
concerns

25

1 2 3 4 5
Economic 

Rationale
Gov ernment subsidy, 
OEM pr omotional 

discounts, lower cost of 
ow n ership, providing 

‘r esale’ assurance 
w ou ld be levers of 

bettering rationale

Battery 

performance
Ba tteries with high density, 
h igh battery life and  low 

cost  is the n eed of the hour

Make for India – e.g. 
ba ttery management 

sy stems, magnet less 
m otors

Range 

Anxiety
Pr ov ide ease of a ccess to 
ch arging stations 

(n etwork expansion) 
a dopt technologies for fast 

ch arging, n ew business 
m odels such as battery 

sw a pping (2&3W)

E-vehicle

performance
Ma n ufacture products 
th at address concerns 

on  r ide & h andling, 
pay load, top speeds etc. 

EV s comparatively are 
low er on noise and 

h igher on  torque

Customer 

awareness
To cr eate awareness (and 
h en ce dem and pull) 

a mong the potential 
cu stomers – educational 

dr iv es, feature 
illustrations, DIY & 

ch arging procedures

Pw C
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Overview of the Global and Indian EV market01

02 Key drivers of EV adoption – India perspective

03 Opportunities for players in the e-mobility ecosystem –
products & services
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xEV changes will manifest in different products across vehicle segments… 
Replaced sub-systems, redesigned modules, use of new technology, light-weighting and so on

I.C. Engine

Changes to the sub-systemBEVHEV

Battery pack BMSOn-board charger Power electronics Motor

Exhaust Only for Hybrids

Interiors & 
HVAC

Electric compressor

Enhanced specs

NVH & BSR

Braking
Electro-mechanical 
brake boost

Sub-system

A luminium disc braking

T ransmission
One/Two speed low NVH gearbox, 
may / may not be Integrated with motor (BEV)

Chassis Complete redesign for new weight distribution pattern

Wheels Redesigned wheels to accommodate In Wheel Motors / Hub Motors

Pw C
ILLUSTRATIVE, N ON-EXHAUSTIVEHig hly applicableModer ately applicableNot a pplicable
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Engine

Potential opportunities 

Battery packOn-board charger Traction Motor

HVAC

Electric compressor HV A C

Sub-system

Power 
electronics

Wheels • Wheel  rim, 
• Rims integrated with hub motor

… component makers would need to innovate and capitalize on the recently 
announced incentives ; opportunity to diversify portfolio.

Pw C

• Power & Control WH
• Electronic throttle
• V ehicle control  unit
• Traction motor controller

Incumbent Players

A C,DC 
charging inlets 

Circu it Breakers/
Safety Devices

DC-DC 
converter

N ote : Refer Appendix-I  for localization directive and complete list of parts related to Fame scheme

N ON-EXHAUSTIVE

• A MPERE VEHICLES

• A NAND AUTOMOTIVE

• CROMPTON GREAVES

(power & industrial solutions)

• TATA AUTOCOMP

• COMSTAR AUTOMOTIVE

• EXICOM TELESYSTEMS

• JAY SW ITCHES

• ROCKMAN INDUSTRIES LTD.

- NA -



Similarly, plethora of opportunities will open up in services (direct & 
ancillary) in the e-mobility ecosystem…

29

Equ ipment

Ch a rging 
services

Ba t tery 
swa pping

Ret rofitment

A ggregation Services Ba t tery EOL 

Fra nchise!

@

#

%

$

Fleet services&

^

Recy cling

Discarded battery

Re-u sing

Collection*

( )

Fra nchise!
Private players can 
become franchises of 
Discoms to sell electricity 
for charging

Equ ipment@
EV  charging equ ipment manufacturing/ supply for the 
domestic market

Ch a rging services#
Provision of charging facilities to the customers –
involves installation, maintenance and operating 
charging infra as a primary business

Ret rofitment$
Retrofitting the existing/new vehicles with the EV 
powertrain kits

Ba t tery swapping%
Battery swapping system as an alternative to spot 
charging

A ggregation 
Serv ices ^

Clou d, software or application based 
services for aggregating the EV services 

Fleet services&
Operating a EV fleet- point to point or 
l easing 

Battery  EOL is defined as end of the operating life of a 
EV  battery as specified by the manufacturer; at this stage 
the battery is no longer suitable for EV application

Collection*
Establishment of used EV batteries collection 
infrastructure and making them available for the disposal 
process

Re-u sing(
Repacking used EV batteries to make a smaller batteries 
su itable for stationary applications such as inverters etc,

Recy cling)
Recycling batteries to retrieve u sable contents, thus 
minimizing the environmental impact of the dumped 
batteries

Pw C



… globally, a number of business models have emerged to cater to the 
xEV ecosystem needs.

Sour ce: N ews articles, PwC Strategy& Analysis 30

Sl. no EV Business Model Global Examples India Examples

1 Battery Swapping Model Gogoro Sun mobility

2 Battery Rental/ Leasing Model Renault Sun mobility

3 Charging Equipment Manufacturing ABB EVteq

4 ChargingInfrastr. Partnership Model E-on EV Motors, Fortum

5 Electric Vehicle Leasing Model Swedish ICTSICS Gly d

6 Battery Recycling Model Renault, Umicore -NA-

7 High-end EV Sales + Fast-Charging Model Tesla Emflux Motors

8
EV Car Sharing Model 
(Public-Private)

Ly ft Blu-smart

Pw C
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• Wireless Inductive charging to charge batteries during 
oper ation. Autonomous park-and-charge to charge batteries 

v ia sensory devices

• Regenerative Braking, Ultrasound charging  to charge its 

ba tteries by  harnessing power from kinetic and sound energy

• Refillable Technology & Micro-super ca pacitors to 

r echarge faster &  reduce discharge rates of batteries

Innovation across the xEV ecosystem
A glimpse into future-tech

31Sour ce: PwC researchPw C

• Solid St ate Li Batteries, Graphene batteries, and 
Na no tech batteries - lighter batteries, faster 

ch arging and long range per charge

• Foam  batteries, Sand batteries, Nickel-zinc 
ba tteries, Du al Ca rbon batteries, and Sodium 

ion  battery - cost  effective alternate to Li batteries 
w ith improved battery life & fa ster charging

• Lightweight Ma terials, composite materials using 
ca rbon fibers/High Strength Steel to increase range of EV

• ’eA xle’ technology - electrically driven axle sy stem for hybrid 

ca rs deliver torque vectoring ; improv e driving experience

• Int elligent Battery Ma nagement Sy stem using 
a n alytics & ML to in crease battery life & efficiency

• Int elligent Mot or Timer System to boost EV cruising 

r a nge

Battery

Structure & hardware

Charging

Intelligent systems

xEV
future 

tech



Thank you
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Appendix I
To avail FAME Subsidy, the following parts have to be localized per the given timeline

34

Item 
Descri ption

Segment

Wheel  Rim E-2w, E-3w, E-
4w, e-bu s

Power & control 
wire harness 
along with 
connectors

E-2w, E-3w

Item 
Descri ption

Segment

Traction battery 
pack

E-2w, E-3w, E-
4w, e-bu s

Item 
Descri ption

Segment

HV A C E-4W

Power & control wire 
harness along with 
connectors

E-4W, 
E-bu s

Wheel  rim integrated 
with  hub motors

E-2w, E-3w, 
E-4w, e-bus

DC-DC convertor E-2w, E-3w

V ehicle control  unit E-3w*

On-board charger E-3w*

Traction Motor E-3w*

Traction Motor 
control ler/inverter

E-3w*

Item 
Descri ption

Segment

HV A C E-bu s

MCB Circuit 
breaker/electric 
safety device

E-4w, E-bus

A C Charging 
Inlet Type 2

E-4w, E-bus

DC-DC convertor E-4w, E-bus

V ehicle control  
u nit

E-2w, E-3w ,̂ 
E-4w, e-bus

Electronic 
throttle

E-2w, E-3w, E-4w, 
E-bu s

On-board 
charger

E-2w, E-3w ,̂ E-
4w, E-bu s

Traction Motor E-2w,E-3w^

Item
Descri ption

Segment

Electric 
compressor

E-4w, 
E-bu s

DC charging inlet
BEV C DC 001

E-4w

DC Charging inlet
CCS2/ CHA deMO

E-4w, 
E-bu s

Item 
Descri ption

Segment

Traction 
Motor

E-4w, 
E-bu s

Traction Motor 
control ler
/inverter

E-4w, 
E-bu s

*Only E-rickshaws & E-carts
 ̂excluding E-rickshaws & E-cartsSour ce: DHI, March 2019

1st A pril 2019 1st Ju ly 2019 1st Oct ober 2019 1st A pril 2020 1st Oct ober 2020 1st A pril 2021

Pw C
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Appendix II
Scale-ups / start-ups foraying into the Indian xEV market

Electric Vehicles Allied ServicesEV Components Infrastructure Fleet Services

Sour ce: PwC research & analysis

N ON-EXHAUSTIVE
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• Battery Management System 
ION  Energy, PuRE Energy 

• Battery 

Pu RE Energy (Li & others)

Grinntech Motors (Li)

• Power El ectronics

SimYog

• Intelligent EV software

ExoMobil ity

• Embedded Sy stems

MakerMax

• e-2W

Tork Motorcycles

Twenty Two Motors

A ther Energy

A mphere Vehicles

Orxa Energies

Emflux Motors

Okinawa Autotech

Ultraviolette Automotive

• e-4W

Strom Motors

• e-3W

Gayam Motor Works

• Mi cro-mobi lity 
sol utions

RodoBikes

• Modul ar batteries & 
qui ck interchange 
stations

Su n mobility

• Fast charge & ov ernight 
chargi ng sol utions

EV  Motors

• Charging station strategy

Plu gInIndia

• Charging infrastructure 
& SaaS based network 
management

Fortu m 

• Battery energy storage 
sy stems & charging 
i nfrastructure

Magenta Power & EV 
solu tions

• El ectric cab services

Blu -Smart

• Empl oyee 
transportation 
serv i ces

Lithium Urban

• Premi um 
transportation 
serv i ces

Glyd (M&M)
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