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SMART ELECTRIC MOBILITY:

EV CHARGING SOLUTIONS, ENERGY
STORAGE, GLOBAL EV TRANSITION

K. Chandana, WRI India
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Maharashtra
revised its EV policy

Orissa notified

MoRTH allowed sale of its EV polic EAME-II subsid
EVs without batteries; i increasej-u sy

Delhi notified its EV Policy West Bengal &

Gujarat notified
their EV Policy

Nationwide Covid-19
lockdown imposed in
India

Telangana notified
its EV policy

Second wave of
Covid-19 hits India
Meghalaya's EV
Policy came into
effect
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* 96% of the EV sales in India constitute of electric two wheelers and
electric three wheelers.

* 157% increase in y-0-y EV sales in 2022

* Expected to become $47 billion industry by 2026

* 1.9 million EVs introduced by end of 2022 spurring start-up ecosystem and

innovations in auto sector by demand side policies
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Assam unveiled
its EV policy
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Segment wise EV sales
penetration
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STATE EV POLICY TARGETS

Ladakh
o * the purchasers of two-
100% waiver gnroad ! Himachal Pradesh  wheelers, three-wheelers, and
tﬂ:“:]lm-ld A T - - » 15% of the new vehicle  four-wheelers get a capital 25% subsidy on charger installation
Toll exemptions registrations by 2025 to  subsidy of 10% - - ;
S Special Green Zones be of EV by : expenses for public stations
handigarh I
. Uttarakhand
Toaccelerate adoptionof g 100% exemption on 715 billion investments | Assam )
EWVs so that they contribute  + 100% manual rickshaws | 100% of public buses to be
to 80% of new vehicle Haryana 1 road tax electrified ! electric by 2030
registrations by the end of 100% of public = «4- - =L ~ " 100% exemption on ! 15% retro fitment incentive
policy period. buses to be ] stage carrier permit T : for rickshaws
Delhi electric ) Uttar Pradesh : : 23% capital subsidy for
25% of all new 30% subsidy on 7400 billion investmsnts " charging stations Tripura®
vehiclestobe «4-==== ]‘7'—;;] cglsl - 70% public transportielectrified & I 10 %of vehicles into
electric Tolle 200,000 slow & fast sjvapping stations _of A____, electric vehiclesin the next
Rajasthan Madhva Pradesh ) $ 1 ! I five years
. - - yal -- === Y el @000
i:;‘:ehmﬁz 40 15% of a]l new vehicle o= . M f-gh ,113}.',1
clectric vehicle registrations to be T ¢ ---- R GRS o - - - - - - - — 15% EVsin 5 years
purchase incentives electric ' West Bengal Subsidy for new EVs
Gujarat 1 million electric vehicles
25% capital subsidy for =~ S e T ___1Llakhsemipublic _ _  Jharkhand
charging stations ) 50 to 60% subsidy on
7570 crore subsidy . , Chhattisgarh the opening of EV
scheme Targets 15% of ~ charging stations
Maharashtra Capital investment :el;;];?to be electric
500,000 electric + - - assistance for micro & ¥
vel'ude:*. ) Telangana small battery
#250 million #2090 billion manufacturers
G investments investments 25% subsidy on charger
oa new i . installation expense
Subsidy for 11000 EVs 100,000 mewjebe 120.000new jobs mpub]i 51::; . o
725 crore annual subsidy mmm T Andhra Pradesh ¢ ons
30% EVs by 2025 Karnataka — — 300 billion investments
10,000 new jobs 110 bﬂh .o 10GWh energy storage
- on 100% public buses electrified
Investments 100,000 slow & fast charging
55,000 new jobs stations
Kerala Tamil Nadu B FEinal Notified/ Approved
1million *—- - =+ 500 billion
electric investments Drait
vehicles 150,000 new jobs I 1ot Draft

PRIMARY FOCUS AREAS

EV ADOPTION

INVESTMENT

PUBLIC TRANSPORT

SALES

INCENTIVES & TAX EXEMPTIONS

OTHER USPs
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Ingredients required for any technology revolution to be successful...

Business Aspects Human Aspects
Manufacturing Battery Charging—  EV Financing Capacity Entrepreneur Public Collaboration
ecosystem  Smart Grids/ building ship and dWdreness

Charging/ Innovation and

Battery acceptance

swapping

infrastructure

Policy and ’
regulations

WRI INDIA



BATTERY MANUFACTURING

In Million Dollar ($)
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e China exercises near monopolistic power with

LIB Import Dependence almost 80% of global Li-ion capacity and 60%

global mining and processing capacity

India currently imports 70% of Li-ion cell
requirements from China.

* Likely to pose significant geopolitical (national
security) and economic (forex reserves) risks.
Low active material manufacturing capacity
. . due to unavailability of raw materials
—

2014-15 2015-16

mCHINA P RP

2016-17 2017-18

“VIETNAM SOC REP

2018-19 2019-20 2020-21 2021-22 2022-23 : : .
Year CerUIarlty IN battery

"HONG KONG wKOREARP = Others

Source: Ministry of Commerce and Industry, GOI R&D In battery manUfaCturlng - UpStream and
Midstream
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Localizing battery

Reducing dependence

Enabling lifecycle -
on current Li-ion battery

management services

Advancing alternate
battery chemistries

components

manufacturing chemistry
—
mnovation in battery \ / \ ﬁ-ion not replaceable m\ c)n term strate \
chemistry to be Management of end-of- the short run due to 5% i
- : L could involve
supplemented with end- life batteries is critical to performance, cost dentifving. innovatin
to-end manufacturing. ensure environmental advantage and existing ying, . 8
_ ) and promoting more
and economic investments. )
. - o viable battery
Building capability to sustainability. .
. q . technologies.
engineer an Interim strategy could
manufacture all battery Major opportunity to be shiting to variants Multiple technologies
components i i i
pon N create a circular , better suited for Indian suited to specific use
domestically is critical economy and establish conditions & composed .
‘ hievi , e . cases could co-exist
or achieving global leadership. of indigenously available rather than a single

Qatmanirbharatha’. / k / wwmaterials. / wminanttechnology.
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EV CHARGING

Home (Avg. VKT 40 km) Workplace (Avg. VKT 70 km) Public (Avg. VKT >100 km Commercial use)

Domestic socket (15 A) Slow Plug-in Fast Plug-in Battery Swapping

EV CHARGING INFRASTRUCTURE IN INDIA

M

Standardization is key

900 110000 1.32 Mn Chargers required * Interoperable Charging
EV chargers in India € 10x 0.4 Mn Chargers annual reg. Infrastructure
* |IS/IEC standards by BCA
1:40 Charger: EV and CHAdeMo

1:5  Currently in Netherlands
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REGULATION STRATEGY ADOPTION RESEARCH AND DEVELOPMENT
71\
m

4 N /L N )

e Alliance for interoperability
i . e Rationalizing demand charges
e Streamlining charging and management of EV

infrastructure approval charging load — Active (Time

process . : * Fast charging connectors
e SPV for charging of Use tariff) and Passive * Charging infrastructure —

infrastructure deployment in (Time of day tariff) scope and viability of

) .. * |dentification of prioritized ..
Tier 1,2,3 cities . . P standardization
corridors for infrastructure

. L : . . hnologi
Incentmzmg domestic . saturation (Use-case basis or Charging technologies
manufacturing of EV charging . :

COMDONents geographical coupling)
P * Way-side amenity integration
* B-a-a-S can be an option
* Grid integration
\ O\ & /O %
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EU

Strict emission control norms
ZEV credits

Charging infrastructure
deployment

USA

Incentivization
Localized EV Policies
Investment in R&D
ZEV mandates

CHINA

Battery and manufacturing

monopoly

Investment in battery
infrastructure and exploration of

B-a-a-S

INDIA

Incentivization

PLI scheme for localized
manufacturing
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IMPORTANCE OF CAPACITY BUILDING

CHANGE IN CHALLENGES IN NEED FOR

TECHNOLOGY SCALING UP LARGE-SCALE COST-
EFFECTIVE TRAINING
OFY M it il -
& M S o P
® Rapid technological ® The current * |nternal skill ¢ Untrained ® Upskilling
change and the in-house skill development is employees reach employees will
dynamic nature development expensive for optimal productivity counter their fear of
of the industry have model may not small players. after 2-3 months job loss by equipping
created the need be sustainable. Large-scale of on-the-job them for new jobs
for new skills. Large-scale skill training programs training. Availability and will make them
development is led by academic of skilled manpower more receptive to
required to and vocational will improve change
support the institutes are industrial productivity
growth of the required. and turn-around
industry time.
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PUBLIC AWARENESS AND ACCEPTANCE

1 Benefits of EVs
Saving in Opex Cost

4 Vehicle Model

Available models,
features, pricing etc

Charing Infra

Availability &
locations of charging
infrastructure

Environmental
Impact
Emission reduction,

air and noise pollution
reduction

Range Anxiety

Data based campaign

Govt Incentives

Purchase subsidies,

tax benefits,
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Collaborations
Business and Financial models to increase viability, Govt-Academia-Industry Collab

Infrastructure saturation
Technological, Charging infrastructure and Battery manufacturing

Incentivization
Shift to Performance-based incentives for product reliability

Long-term clarity
Supply/ Demand side mandates, Withdrawal strategy and Alternative fuel clarity

Atmanirbhar Bharat
Localization, Skill Development and Capacity Building
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THANK YOU
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