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DISCLAIMER

The information contained in this magazine is for general information purposes only. While we endeavour
to keep the information up to date and correct, we make no representations or warranties of any kind
about the completeness, accuracy, reliability or suitability of the information, products, services, or
related graphics for any purpose. Any reliance you place on the information is strictly at your own risk.
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Category-wise Electric Vehicle sales, July 2022

Total Registered Electric Vehicle Sales - July '22 - 78,603 | June '22 - 73,313 
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Source: Vahan Dashboard. Data as per 1334 out of 1409 RTOs across 34 out of 37 state/UTs. Low speed e-2Ws not included.

Category wise-Sales Trend from July 2021 to July 2022
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Source: Vahan Dashboard. Data as per 1334 out of 1409 RTOs across 34 out of 37 state/UTs
Note: Low speed Electric 2 Wheelers data is not included

High Speed E - 2W Sales Trend by OEM

Fuel wise 2W Sales Trend, July '21 - July '22
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For E-3W Passenger vehicles, the top 10 OEMs contributed only 44% of the total sales in July
2022. Both L3 and L5 Electric 3Wheelers are included in the analysis.

Source: Vahan Dashboard. Data as per 1334 out of 1409 RTOs across 34 out of 37 state/UTs. The aim of these graphs is
to represent an overall trend of the new EV registrations in India.

3W Passenger Sales Trend by Fuel Type, July '21 - July '22
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E-3W Passenger Sales Trend by OEM
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For E-3W Cargo vehicles, the top 10 OEMs contributed only 51% of the total sales in July 2022.
Both L3 and L5 Electric 3Wheelers are included in the analysis.

Source: Vahan Dashboard. Data as per 1334 out of 1409 RTOs across 34 out of 37 state/UTs. The aim of these graphs is
to represent an overall trend of the new EV registrations in India.

3W Cargo Sales Trend by Fuel Type, July '21 - July '22
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 E-3W Cargo Sales Trend by OEM
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Source: Vahan Dashboard. Data as per 1334 out of 1409 RTOs across 33 out of 37 state/UTs and OEM Official Website.
The aim of these graphs is to represent an overall trend of the new EV registrations in India.
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E-4W Sales Trend by OEM, June - July 2022

E-Bus Sales Trend by OEM, June - July 2022
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Q1 FY 2022-23 | EV SALES TRENDS IN INDIA
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EV sales in India registered a Y-o-Y growth rate of 610% between the first quarter of FY 21-
22 (31,315 units) and the first quarter of FY 22-23 (2,22,208 units). 

The total number of Electric vehicles sold from Q2 FY 21-22 to Q1 FY 22-23 (last 4 quarters)
in India comes out to be 6,53,080 units.

Category-wise EV sales in Q1 FY 22-23 (April 2022 to June 2022)

Source: EVreporter research from Vahan Dashboard, Telangana Transport portal and Companies Official releases. 
Low-speed 2W data not included.

Trend from last 5 quarters - Q1 FY 21-22 to Q4 FY 21-22 and Q1 FY 22-23 
(EV sales - April 2021 to June 2022)
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Electric vehicle sales are dominated by 2-Wheelers and 3-Wheelers, with a combined
volume share of almost 94% for Q1 FY 22-23.

Electric 2-Wheeler sales for Q1 FY 22-23 witnessed a Q-o-Q growth of 13% with 1,39,65
units sold, whereas the Electric 3-Wheeler sales increased registered a Q-o-Q growth of
18% with 63,635 units.

For 3-Wheelers, L3 Category EVs dominate compared to high-spec L5 Category. L3M (pax)
Category had a share of 83%, followed by L3N goods carriers with almost 8% share. The
category L5N (goods) models are slowly picking up with a 5% share owing to an increase in
demand for last-mile delivery.

The trend for Electric 4-Wheelers has seen an increase in the number of units sold, but the
category-wise share remains the same.

Region-wise Sales Trend

Trend in Top 10 Indian States from April 2022 to June 2022 (Q1 FY 22-23)

Source: EVreporter research from Vahan Dashboard, Telangana Transport portal and Companies Official releases. 
Low-speed 2W data not included.
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Category-wise EV Sales Trend in Top 10 Indian States for Q1 FY 22-23

Uttar Pradesh has the highest share (16.3%) of electric vehicles sold, with 35,976 units in
the Q1 FY 22-23. Of the total EVs sold in Uttar Pradesh, 80% (28,610 units) are low-speed
L3M category or e-rickshaw category.

E-2Wheeler sales are maximum for the states of Maharashtra, Karnataka, Gujarat, Tamil
Nadu and Rajasthan, with a combined share of 61.5% in the high-speed 2-Wheeler
category and sales of more than 10,000 units each for Q1 FY 22-23.

Uttar Pradesh, Assam and Bihar have the maximum sales in the 3-Wheeler category with
an approximate sales share of 42%, 13% and 12%, respectively.

Maharashtra has the highest sales of E-4W with 2231 units (25%) for Q1 FY 22-23,
followed by Delhi and Karnataka with 1581 (18%) and 909 (10%) units sold, respectively.

Delhi and Maharashtra have the highest e-Bus sales, with 203 and 126 units sold,
respectively, for Q1 FY 22-23.

Source: EVreporter research from Vahan Dashboard, Telangana Transport portal and Companies Official releases. 
Low-speed 2W data not included.
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AN OVERVIEW OF ELECTRIC VEHICLE
FINANCING IN INDIA

Primary lenders in India's EV financing space
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Nehal Gupta - Founder at AMU Leasing Pvt Ltd (an EV ecosystem
exclusive NBFC), presents a brief on the current EV financing situation
in India, lending types and models, challenges and solutions, and the role
of the Government in easing the financial management for potential
consumers. 

There are two primary lenders for the EV segment in India - Banks and Non-Banking
Financial Companies (NBFCs). Both banks and NBFCs can be categorised in the space of
FinTech or Co-lending. 

In the banking sector, the State Bank of India (SBI) is a key participant in this market with its
'Green Car Loan.' Banks like HDFC have declared ambitions to enter the EV finance industry in
the near future, while other major brands like Yes Bank and Axis Bank have partnered with
car manufacturers to give reasonable EV EMIs. Banks encourage high credit age customers
with an increased supply of credit to opt for bank financing. 

But the challenge is the lower flexible lending and collections options available. So, to provide
more flexible repayment options for the public, NBFCs play a vital role. 

In India, NBFCs in the EV finance industry use either a captive or non-captive strategy.
Captive NBFCs usually cooperate with automobile manufacturers to offer reasonable finance to
their customers in an exclusive manner. Non-captive NBFCs, on the other hand, focus on
financing particular car or vehicle sectors. 

Data research shows that NBFCs' market share in auto finance has increased over the last
5 years. NBFCs accounted for 43% of the formal car lending industry in 2016. By 2020,
NBFCs had surpassed banks to account for 52% of the market. Furthermore, NBFCs have
a larger risk appetite and often provide smaller pools of money, often in non-metropolitan
areas. New fintech-based NBFCs have begun to expand EV adoption in tier 2 and tier 3
cities as well. 

We can broadly divide the EV customer profiles into enterprise and retail customers. 

For a retail customer, the transaction cycle is quite simple. The lender funds the dealer or the
super-stockist with the required cash flow in exchange of the asset between the dealer and the
customer, and the latter is responsible for repayments to the lender.

EV customer profiles
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Quality Lab

But in the case of an enterprise customer, the transaction cycle can get a bit more complex
due to the additional stakeholders involved. Enterprises prefer an ‘asset-light’ approach in
tandem with operating lease models. It requires intermediary stakeholders like fleet operators
and aggregators to further engage in contractual agreements with larger e-commerce and
FMCG companies to sublease the vehicles along with drivers through DCO (Driver Cum
Ownership) financing.
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Newly or heavily funded start-ups/Legacy MNCs
Better creditworthiness and provide enough security net to lenders
Covering urban and semi-urban markets
Technology creators and curators
Deep understanding and awareness which is simplified for end users

Use EV for primary revenue generation of INR 15000-25000 monthly
Moderate awareness about EVs and their benefits
Low to credit age or no credit history, not part of the formal credit system
Lack of digital money penetration, cash-heavy mindset
Despite smartphone adaptability, lack of new tech learning

Enterprise Customers:

Retail Customers:

Challenges in the EV financing space

There are a few challenges in the EV financing domain, and due to a comparatively newer
market, the correct product-market fit is still evolving. For instance, retail lending to assist
individuals and institutions in financing EVs has displayed sluggish market behaviour due to
shrinking component supplies and a lack of customer awareness. Due to the risks connected
with EVs, financial institutions (FIs) such as banks are not lending to them hassle-free. These
challenges can be broken down into three major categories: 

For a deeper understanding of both customer profiles, let’s look at the fundamental
characteristics. 

Source: AMU Leasing Pvt Ltd
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Industry-led buybacks 
Creating a secondary EV market for resale 
OEM should agree to risk-sharing mechanisms either through subventions or co-lending

Risk-sharing mechanisms like co-lending through asset finance programs with public and
private sectors
FLDG with larger and international banks, which banks and NBFCs can access in defaulted
or delayed payments
Creating a sub-target for EVs will provide incentive and business clarity to banks
Interest rate-free loans for large empanelled OEMs with high product quality
Seed funds to FIs and tax credits and rebates
Credit access will overall help enhance liquidity and money flow for EVs

The good part is that there can be a solution for each problem if all stakeholders work as a
team. The proposed solutions for the above-stated challenges can be: 

In bringing these solutions to life, the Government of India will play a significant role in
areas such as: 
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OEM and Technology Challenge 

For decades, OEMs have found the automobile captive financing sector to be both reliable and
profitable. However, the existing quo is being challenged today by the future of mobility,
regulatory reforms, financial digitisation, and other challenges.

Policy Challenge 

Despite many lucrative policies such as FAME-II and various other state government schemes,
awareness among the general public is lacking. An article published by the Times of India states
that only 10% of the initial outlay of 8,596 crores was spent before FAME-II was extended. So,
the proper execution and awareness of these policies must be taken care of. Furthermore, due
to heavy subsidies, the gross margin models for many OEMs are hedged with risky bets. 

Resale Challenge 

Unlike ICE vehicles, reselling is a huge concern for electric vehicles. The battery warranty
period, lack of trust in a used vehicle, and lack of proper systems create hesitation for the
customers to purchase a second-hand electric vehicle in India. 

Emerging solutions

Hopefully, with the combined efforts from the Government, financial institutions, manufacturers,
and emerging consumer support, we will be able to improve the financial stability of the EV
market. We hope to empower more retail and enterprise customers to benefit from various
financing and leasing options to achieve fair financial inclusion for all stakeholders. 

AMU Leasing Pvt. Ltd. has the vision to finance 1 million EV stakeholders by 2026, and
we aim to become a pioneer financial solution provider for the EV ecosystem.
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https://evreporter.com/
https://timesofindia.indiatimes.com/blogs/voices/critical-gaps-in-indias-ev-policies/
https://timesofindia.indiatimes.com/blogs/voices/critical-gaps-in-indias-ev-policies/
https://timesofindia.indiatimes.com/blogs/voices/critical-gaps-in-indias-ev-policies/


Copyright © 2022 EVreporter. All rights reserved. EVreporter | Intelligence. Research. Consulting.

Aug 2022      Page 17

Electric 3W maker Altigreen is partnering with Exponent
Energy, a Bangalore-based startup. Exponent has built a
battery pack and charging station called the e^pack and
e^pump, which together claim to charge an EV from 0 to
100% within 15 minutes. The technology supports
charging EVs with any number of wheels and provides a
3,000 battery cycle-life warranty while using LFP cells.

 

Exponent's e^pack on the Altigreen neEV HD has  8.19kWh capacity and delivers a range of 80-85
km on a full charge. A network of 100 e^pumps will be set up in Bengaluru by Q1 2023, with other
cities to follow. Customer deliveries will begin in October 2022. Hero MotoCorp's Chairman, and
CEO, Dr Pawan Munjal has invested an undisclosed amount in Exponent Energy from his
family office (personal capacity).

Omega Seiki Mobility and Log9 Materials unveiled their
new flagship product Rage+ RapidEV Pro, with a 7.7kwh
battery by Log9. It will provide a range of up to 95 km. The
introduction of the vehicle has been done in association
with MoEVing and LetsTransport. OSM and Log9 plan to
work towards deploying 5000+ Rage+ RapidEV Pro
vehicles by FY 23. The EV has been made available in 2
variants vis-à-vis the cargo body volume - the 140 cubic ft.
and 170 cubic ft. variant.

Forsee Power announced that it has started to deliver Omega Seiki Mobility
(OSM) its GO 10 batteries to equip the latter's 5,000 electric RAGE+ 3-wheelers.

Forsee Power’s GO 10 is a lithium-ion 48V battery system embedding 10 kWh energy and capable
of delivering a range of 110 km with OSM Rage+. According to the company, this battery system is
adapted to fleet sharing with intensive use and enables a lifetime of 3,000 cycles.

State-owned Convergence Energy Services Ltd (CESL) has partnered with Three Wheels United,
a fintech firm specializing in electric vehicle finance, to purchase 70,000 electric three-wheelers
in the next five years. 

EV Charging Network company CHARGE+ZONE said it plans to introduce renewable energy for
its charging network for electric buses and commercial vehicles across at least 25 cities.
CHARGE+ZONE deployed its first 200KW solar rooftop for Ashok Leyland’s electric buses in
Patna, which can source 20% of its daily energy requirements through green energy.

Magenta Mobility, Integrated electric mobility and
charging solutions provider, announced its collaboration
with Amazon India. Through this collaboration, Magenta
Mobility formally enters the Hyderabad market. It will work
with Amazon India to induct a fleet of electric vehicles,
including three and four-wheeler electric vehicles, for its
delivery partners. 

NEWS BYTES
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The primary stakeholder in an EV Fire
accident is the vehicle's owner. 

The loss of a vehicle due to fire shall fall
under the purview of Comprehensive Motor
Insurance (i.e. a policy covering both the
vehicle and the mandatory third party
liability). 

The Comprehensive Motor Insurance
does cover Fire, Explosion and Self-
Ignition. 

There have been instances of the death of the vehicle owner and family members due to
asphyxiation in an EV fire. While Life Insurance covers the loss of such lives, there could also
be a liability attached to the vehicle manufacturer if negligence is proven.  

EV FIRE ACCIDENTS - HOW CAN INSURANCE
PROTECT STAKEHOLDER INTERESTS?
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The cases of Electric Vehicles catching up fire have set the alarm bells ringing among
consumers, vehicle manufacturers and the government. There has been a lot of media
coverage on the possible causes of these fires and potential ways to avoid such
accidents. It would also be worthwhile to evaluate the impact of such incidents on
the stakeholders and explore the available Insurance solutions to mitigate the
financial loss arising out of these incidents.

Fire accidents involving EVs have the potential to cause Third Party Liability – Bodily Injury/
Death and Property Damage. The Third Party Liability section of a Motor Policy could
respond to such exposures. However, it should be noted that the coverage towards Third
Party Property Damage is limited to a max of INR 7,50,000. Again, liability can attach to
the manufacturer if the fire accident is attributed to defects in the product.   

EV Fire accidents expose the manufacturers to potential litigations towards bodily injury/
death and property damage claims, recall of defective products to repair or replace the
vehicles and loss of shareholder value. 

Let us look at each of these exposures a little deeper. 

Insurers have explored whether the incidents are attributable to a manufacturing defect
and if they could seek recovery from the manufacturer. This would expose the
manufacturers to potential subrogation claims from motor insurers. This subject is
evolving, and soon there should be an industry-wide consensus on handling such claims. 
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EV Manufacturers can insure the Product Liability and Product Recall exposures, amplified due
to recent legal amendments, by way of a well-designed Commercial General Liability policy.

EV Fire accidents and subsequent recall incidents may erode shareholder wealth due to a fall in
business and enterprise valuation. In addition, the Directors and Officers of the firm can be sued
for negligence in management oversight by the Shareholders. This management liability
exposure is more pronounced in listed companies. A broad form Directors & Officers policy can
help protect the senior management against such exposures.

Suresh Ramachandran, Practice Leader – Automotive Industry, Gallagher
Insurance Brokers Pvt Ltd.

About the author

As outlined, EV fire accidents have wide-ranging implications for key stakeholders, which can
be insured under suitable policies to reduce financial losses.

[1]https://corporate.cyrilamarchandblogs.com/2022/01/product-liability-under-the-consumer-
protection-act-2019-an-overview/

Product Recall 

Till recently, Indian Automotive Industry was guided by the Voluntary Recall code.
However, recent amendments to Consumer Protection Act and Motor Vehicles Act have
strengthened legal provisions for ordering a recall. The Consumer Protection Act 2019 has
empowered the Central Consumer Protection Agency (CCPA) to order the recall of
defective goods. Similarly, the Motor Vehicles (Amendments) Act, 2019 provides procedure
governing the recall of motor vehicles. Section 110A of the Act allows the Central
Government to direct a manufacturer to recall defective vehicles [2].

Shareholder Action

[2]https://bwlegalworld.businessworld.in/article/Legal-Regime-Concerning-Vehicle-Recalls-In-
India-A-Primer/07-03-2022-422173/

1) damage to any property other than the product 

2) personal injury, illness or death and 

3) mental agony or emotional distress [1]. 

While there is no specific legislation on the product liability of automobile manufacturers, the
consumer has a remedy under Consumer Protection Act 2019, which provides remedies
against:

Product Liability 

References:
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OLA Electric shared the images of its first indigenously made Li-ion cell. 
"Much more in the pipeline on our cell technology roadmap", posted Bhavish
Aggarwal. He also announced building a state-of-the-art Battery Innovation
Center in Bangalore, which will be one of the world's largest advanced cell
R&D facilities with 500+ engineers, PhDs and a USD 500 million investment.
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Volvo XC40 Recharge has been launched in India's luxury
electric vehicle segment at a price tag of ₹55,90,000 (ex-
Showroom). Comes in direct competition with the recently
launched Kia EV6. The XC40 Recharge is built on the same
Compact Modular Architecture (CMA) platform that
underpins the regular gasoline-powered XC40.

 

NMC811 21700, 3.65V-4.5Ah cylindrical cells
developed and manufactured by Hyderabad-
based GODI have received BIS certification, and
the cells have been qualified by third-party testing
agency TUV. The cells have an energy density of
235 Wh/kg. Godi plans to set up its giga-factory for li-
ion cell manufacturing in India by 2024.

Hardeep Singh Puri, Union Minister of Petroleum & Natural Gas, announced that the JV between
Indian Oil and Phinergy has manufactured 100 small aluminium plates that will power a 50-
seater bus for about 500 km in India. Phinergy's and Indian Oil Corp Limited's JV (IOP) will
focus on deploying Aluminum-air technology in India and partner with Hindalco Industries on R&D
and pilot production of aluminium plates for aluminium-air batteries and recycling of aluminium
after use in the batteries.

GODI also announced a public-private partnership for large-scale advanced Lithium-ion Cells
Manufacturing with CSIR India - Central Electrochemical Research Institute (CECRI).

 

After qualifying for the central government's PLI scheme for ACC manufacturing, Ola Electric,
Reliance Industries, and Rajesh Exports signed their PLI agreements with the Ministry of
Heavy Industries for indigenous cell manufacturing in July 2022. Hyundai Global Motors was
disqualified as the Hyundai group stated that the former was NOT an official entity of the group.

The Bureau of Energy Efficiency has developed an energy
efficiency star rating program for high-energy lithium-ion
traction battery packs and systems that rates batteries based
on specific energy (Wh/kg), lifecycle and energy efficiency tested
in accordance with ISA 12405-4:2018. 

Delhi government has launched a WhatsApp chatbot for Electric Vehicles to find the
nearest charging station and other EV-related information. One can Send a “hi” at 98103
36008 and start chatting - Ashish Kundra, Principle Secretary at the Government of Delhi, shared
on LinkedIn.
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Tata Motors has bagged an order of 1500 electric buses from Delhi
Transport Corporation under the larger tender by Convergence
Energy Services Limited. As per the contract, Tata Motors will
supply, operate and maintain the 12-metre fully built electric buses
for 12 years. To date, Tata Motors has supplied more than 650
electric buses across India.

Copyright © 2022 EVreporter. All rights reserved. EVreporter | Intelligence. Research. Consulting.
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Olectra Greentech Limited informed that Evey Trans Private Limited (EVEY) has secured a Letter
of Award from one of the State Transport Corporations for 300 Electric Buses under FAME-II. This
12-year contract for the supply of 300 electric buses is based on a Gross Cost Contract model. The
value of these 300 buses would be around INR 500 crores.

Tata Motors has joined hands with Axis Bank to offer an exclusive
Electric Vehicle Dealer Financing solution to its authorized passenger
EV dealers. Dealers can avail inventory funding over and above their
ICE finance limit with pricing linked to Repo Linked Lending Rate. The
repayment tenure will range from 60 to 75 days. The bank will also offer
additional limit to cater to high-demand phases, which will be available
to dealers 3 times a year.

Tata Motors also announced its partnership with EC Wheels India (an Associate of Steelman
Group), an app-based urban transportation service in Kolkata, to deploy 1,000 XPRES T Electric
sedans for cab transportation. With an EV market share of 90% in the east, the signing of this MoU
makes for the biggest ever EV fleet order in the region. 

Pinnacle Mobility Solutions, a unit of Pune-based Pinnacle Industries, which has forayed into the
e-bus business, will establish its first plant in Pithampur, Madhya Pradesh, in partnership with
European company VDL Groep investing INR 2,000 crore over the next five years. The ground-
breaking of the 50-acre plant will take place in September 2022. The company plans to invest INR
300 crore in the current financial year, a third of which will be invested in R&D.

Pune-based EKA Mobility announced that they have completed all
the required functional and safety testing and approvals to achieve
the Central Motor Vehicle Rules (CMVR) certification. The company
will start trials and sales of the 9m electric bus, EKA E9, in the
coming months. 

British International Investment, UK’s development finance
institution, will invest up to $250 million in a new passenger EV
venture by Mahindra Group. M&M will unveil its EV design
philosophy and product line-up on 15 Aug 2022 in Oxfordshire.

Department of New and Renewable Energy, Government of Goa, has discontinued the scheme
for 'Promotion of EVs in the state of Goa' with effect from 31 July 2022. Electric 2W, 3W and
4W purchased between 16 December 2021 and 31 July 2022 shall be eligible for state subsidy. - As
per an official order issued on 22 July 2022.

NEWS BYTES
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ACE TO INTRODUCE ADVANCED LFP CELL
TECHNOLOGY WITH 200 WH/KG ENERGY DENSITY
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Our Advanced LFP has a significantly higher energy density (190-200 Wh/kg) than
the current LFP that is on the market today (about 160 Wh/kg). This will result in
increased vehicle range. Advanced LFP can be produced on existing standard
manufacturing equipment in any cell format (cylindrical, prismatic, pouch). 

Florida headquartered Advanced Cell Engineering (ACE) develops
advanced lithium-ion battery cell technologies for the electric vehicle
industry. The company claims that its advanced LFP (lithium iron
phosphate) and LM:FP  (lithium multi-metal iron phosphate) battery
technologies will allow electric vehicles to offer a significantly longer
range in a safe, cost-effective cell.
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How does your cell chemistry differ from the existing LFP cell chemistry
market? What all form factors do you plan to build?

We have also developed a very
large format (VLF) cell design and
filed a patent application with the
U.S. Patent and Trademark Office.

The unique architecture of our new
1-meter VLF cell will increase the
energy density of Advanced LFP
even further to about 250 Wh/kg
(versus 200 Wh/kg in a 21700 cell).
This is about the same as the energy
density of NMC/NCA but in a much
safer, more cost-effective cell.

The VLF cell will also simplify battery pack design, reducing costs and providing design
flexibility. Today's EVs contain thousands of small cells assembled into a number of modules,
which are, in turn, assembled into a battery pack. The ACE VLF cell will eliminate the need
for the module structure by integrating eighty to a hundred 1-meter prismatic cells
directly into the battery pack, which is then installed into a vehicle's chassis. We expect
the cell design to be available for licensing in early 2023.

Tim Poor, President at Advanced Cell Engineering, answers questions about their
work and technology readiness.
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Are you looking to work with Indian companies?

Yes! India is electrifying faster than most other markets and is leading the world in the
electrification of 2-3 wheel vehicles. We’re excited to work with Indian companies to offer our
Advanced LFP technology for a safer and longer-range battery. In fact, we are already fielding
preliminary discussions with companies based in India.

What is your technology readiness level?

We are in the final stages of testing and optimizing the chemistry for Advanced LFP.
The initial results are in the 190-200 watt-hours per kilogram range. We’re actively
establishing partnerships now, and our Advanced LFP chemistry will be available for
licensing at the beginning of 2023. 

Licensing. We will license our technologies to OEMs or their cell manufacturing partners. 

The licenses we will offer are “portfolio licenses,” which means that licensees will have access
to all of ACE’s future technology innovations. Our technology roadmap is available on our
website. Not only do we license the chemistry, but we also conduct a complete technology
transfer to ensure that our licensees’ manufacturing facilities come online quickly and smoothly. 

What will be your model for working with cell manufacturing companies?

https://evreporter.com/
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REIMAGINING THE AUTOMOTIVE ECOSYSTEM -  
ELECTRIFICATION CHALLENGES | CHAPTER 5

The previous chapters in this series discussed the different EV sub-
systems and how the transition to e-mobility impacts the automotive
ecosystem. This fifth article of the series by Dr Maruti Khaire (Head EV
and Special Projects at SKF India) discusses vehicle Electrification
Challenges.
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The previous chapter 4 reimagined the automotive ecosystem with electric vehicles. It can be
visualized that the new ecosystem with vehicle electrification will be different from the current
ICE ecosystem. There will be new taxonomy in the auto-ecosystem, new supply chain partners,
and some fundamental changes. The new automotive ecosystem with vehicle
electrification will be centred around the battery, battery management system,
recharging, motors, and electronics hardware which is significantly different from the
current ICE vehicle-centred ecosystem.

EVs offer abundant technological and performance-related merits compared to ICE vehicles.
EVs utilize motors as prime movers that provide close to 80% conversion efficiency, which
is significantly higher than conventional thermal engines, which provide around 30%
'tank of wheel' efficiency. However, to achieve the full benefits on a larger scale and
experience the green impact of vehicle electrification, there are many challenges the industry
needs to overcome. The current vehicle electrification challenges can be broadly categorized
into three broad areas (a) technology side, (b) supply side, and (c) demand side challenges.
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The change will invite new challenges as well as new opportunities. Therefore, the ecosystem
players must consider new technological and solutions development approaches. This article
will throw some light on major challenges for building new solutions.

Automotive Ecosystem Challenges

Figure 1: Overview of EV Automotive Ecosystem Challenges

https://evreporter.com/
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Battery electric vehicles have achieved roadworthiness recently; however, they have still not
gained the required customer confidence for technology’s superiority. Range anxiety, lack of
charging infrastructure, battery cell technology, and disposal or recycling of batteries are some
of the key technological challenges to solve for vehicle electrification. 

Range Anxiety – perceived downtime

The current automotive ecosystem is developed and centred around fossil fuels. The ubiquitous
infrastructure for refuelling the vehicle gives them an infinite expandable range. However, in the
case of battery electric vehicles, the energy storage is limited to battery capacity as well as the
recharging time of the battery. Technologically, increasing battery storage capacity per unit mass
and reducing the recharging time are major challenges in EV space. The battery is the most
expensive part of EVs and needs to be optimized for performance and cost balance. Contrary
research suggests that personal-driven cars do not need frequent charging in everyday usage,
considering limited travel distance; however, still driving range is a perceived concern. 

Few major OEMs like Mercedes have developed solutions for the range. For example, Mercedes
EQXX can cover 1,000 km per charge. Many companies worldwide are developing fast-charging
batteries, with Tesla, Enevate, and Sila Nanotechnologies all working on silicon electrodes.
However, in the near future, it is a technological challenge to make it affordable and make this
technology available to mass vehicle producers.

a) Technology side challenges

Lack of charging infrastructure

Range anxiety and lack of charging infrastructure challenges have considerable overlap. If the
ecosystem has a good charging infrastructure, the range anxiety may not be a challenge.
However, recharging time still remains to be solved. The number of charging stations, locations,
etc., is more of an investment and policy decision. Reducing charging time and developing
affordable, fast charging solutions is a technological challenge. Many OEMs and technology
companies are developing charging technologies that will reduce charging time as low as 5 mins
which will be almost close to ICE vehicle refuelling time. However, affordability of the same may
still be a challenge.

Battery cell technology

As Tesla CEO Elon Musk mentioned, “Battery cell production is the fundamental rate-
limiter slowing down a sustainable energy future. Very important problem.” Battery cell
chemistry and manufacturing technology are a challenge. Only a few nations can produce
Lithium-Ion cells on a mass scale, constraining the vehicle production limit and penetration. 

Battery cell technology has multiple challenges besides manufacturing technology. The cell
technology suitable for fast charging requires special ways of managing heat to avoid damage to
the cell as well as accidents due to unstoppable chemical reactions. The challenge is not limited
to developing technology but also making it economically sustainable. 

https://evreporter.com/
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Battery disposal and recycle

EVs pose the challenge of disposal or recycling of batteries from the vehicle.

Figure 2: Electric Vehicle Penetration Outlook [Adapted from Article of
Prerna Lidhoo in BusinessToday. published on 20 Feb 2022]

Referring to Figure #2, by FY25, India alone expects over
6 to 8 times increase in electric vehicles. The number of
vehicles will keep growing, and so will the end-of-life
batteries. These batteries need to be prepared for their
second life or disposal, which is a mammoth technological
and economic challenge. Moreover, chemistry is
changing to adapt to the changing requirements.
However, experts are discussing the technologies for
recycling of Lithium-Ion batteries. It is not about having
the technology alone but also making business sense to
further technological advantage. 

Building a reliable and continuous supply chain is the function of capacity, time, and
investment. The supply chain gets matured with experiences and continuous improvement. 

b) Supply side of challenges

Higher reliance on imported supply chain

The raw material for battery cells is available in specific geographies and controlled by a few
countries like China. Processing of raw materials, as well as mass-scale manufacturing, is
also available in a few countries. Reliance on imported material and supply chain has its
challenges, including lead time, thin scope and cost of customization. The political landscape,
foreign exchange, and other external factors also play a role.

Figure 3: World
Leader in EV Battery
Manufacturing.

[Adapted from EV
Future of Mobility
Report Feb 2020]

LG Chem, CATL, BYD, Panasonic, and Tesla are the world leaders in battery production.
Currently, China has the largest capacity for battery manufacturing. Asia-Pacific is the largest
region in the global EV battery market and is likely to grow at a CAGR of 19% during 2019-2025.

https://evreporter.com/
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Large-scale investment is proposed in many Asian regions, including Korea, India, and Japan.
However, the outlook of EV and capacity expansion is synchronized. Hence, in the near and
medium term, there will be higher reliance on imported materials for EVs, which will be a
challenge for EV makers in countries like India. 

Economies of scale

Economies of scale play a vital role in supply chain management. At present, EV penetration is
concentrated in China, parts of Europe, and the USA. 

Countries like India have a huge population of two-wheelers, which are likely to fast transform
into electric vehicles, alongside three-wheelers and followed by passenger vehicles. However,
current electric vehicle sales in India are <2% of overall vehicle sales; hence, economies of
scale will take longer. Current electric vehicles do not have purchase price parity with ICE
vehicles, and the gap is significant. Based on SIAM white paper on EV, for 125 to 200 CC two-
wheel ICE vehicles [popular commuter segment] and equivalent EV, the price gap is 200% to
250% depending upon the brand and model of vehicle. This gap can be lowered with economies
of scale.

Capacity and capability of supply chain

The pace of evolution of electric vehicles seems faster than the supply chain development.
Considering the number of vehicles is currently less, the supply chain can meet the demand.
However, if the outlook of EV penetration is realized, the ecosystem will need a more capable
and highly scalable supply chain. 

The present ICE supply chain is proficient in manufacturing. However, there are limited
technology development capable suppliers. EV supply chain development needs suppliers with
the capability to do research and offer timely solutions. The supplier should have the capability
to develop a product based on minimum requirements from OEMs. Another part of the supply
chain is the capacity to handle a variety of components and volumes. Generating capacity
demands new investments. An uncertain economic and political environment poses a risk to
capacity generation. The new capacity generation is not only about building facilities but also
about making an intelligent factory to control costs and increase productivity.

The challenge is what to build first – capability or capacity? EV ecosystem demands both
at the same time. 

c) Demand side of challenges

EV demand side challenges include initial price, number of choices, awareness of the
technology, and investment risk hesitation. 

Higher purchase price

In countries like India, where 2W and 3W are modes of personal transportation, the initial price
of the vehicle is one of the major purchase decision factors over the total cost of ownership.
However, it is believed that by 2025 ICE and EV will find purchase price parity.

https://evreporter.com/
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Investment hesitation

Consumer confidence in new technologies builds over time. There is a strong fear of
uncertainties of potential issues due to EVs in consumers’ minds. In India, recent EV fire life-
threatening incidents of few electric vehicles dented the perception about the purchase decision
of the vehicle. Investment hesitation is also a challenge for the supply side. 

Limited choices

Global ICE OEMs present a huge portfolio of products - from economy to niche products. The
EV product portfolio is still developing. In the Indian context, very few models are available in
the passenger vehicle segment. In the two-wheeler segment [high volume], there are more
choices in the scooter segment but very limited choices in the motorcycle segment.

Consumer acclimatization to EV technology

The current EV consumer profile is evolving from early adopters and tech-savvy purchasers to
mass adoption. EV experience is still limited with the customers, and they are yet to experience
electric vehicles to their full capability. Most customers' purchase decisions are influenced by
social media or secondary information. An interesting survey study published in the article "Key
Factors Inuencing Consumers' Purchase of Electric Vehicles" by Jui-Che Tu and Chun Yang in
2019 reveals that "at present, the promotion methods of electric vehicle manufacturers are
mainly through network information, which is easily ignored". An important point to note
here is that customers are looking for a solution that is comparable to or better than the current
solution to its problem with competitive commercials. Many EV customers still believe that EV is
the only replacement for ICE. However, EV provides many advantages, including good energy
economy, higher acceleration, and lower maintenance, to name a few. Customers need
awareness about EV operation and experience its utility in day-to-day life to reach mass-scale
adoption. 

Referring to Deloitte
Global auto survey
2020 results, the
customer is not
concerned so much
about the initial price or
premium, but they are
more concerned over
the driving range in
most economies. 

https://evreporter.com/
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Special Challenges

The challenges outlined in earlier sections are mainstream and can be solved with investment
and focus. Additionally, the following aspects of the ecosystem also need attention.

Vulnerability of vehicles to hacking

Current vehicles have driver assist systems and are moving toward full autonomy. EVs have
state-of-the-art electronics and software programs for effective vehicle operation. The vehicles
are moving toward the connected vehicle, and it is risking the vehicle's vulnerability. The
unauthorized hacking of vehicle operating systems is one of the huge challenges in the future.
The risk is there even now, but it will get more serious in the future as the population of
connected vehicles keeps increasing. 

Insurance options

As mentioned in previous chapters, the current automotive ecosystem is evolved around the ICE
vehicle. However, the insurance system for EVs is still evolving. Insurance, as well as insurance
premium optimization, is a challenge that needs faster solutions for EV adoption.

Vehicle finance

OEMs are taking steps to assure the vehicle's performance and make EV financing lucrative to
financial institutions. However, full-range finance options are still a challenge for EVs. 

Safety

It is known that EV technology is still evolving and maturing. There are stray incidents of the
vehicle catching fire. Vehicle fire incidents have a long-term influence on the vehicle purchase
decision. Recent EV fire incidents in India, due to various reasons, have raised safety concerns
for potential EV buyers. EV makers need to boost user confidence with aggressive and
structured awareness building.

Conclusion

Vehicle electrification faces multifaceted challenges – technology, supply, and demand. Some of
the challenges discussed in this article are more of “growth pains” and will get resolved with time
and focused investments. However, some of the challenges will need intensive research as well
as a full value chain effort to ensure a flawless transition. Special situations like vehicle
vulnerability, safety, etc., need immediate attention to boost consumer confidence.

This article was supposed to be the concluding article of this series. However, it is important to
discuss the solution and approach to the challenges; hence, we are planning one more article. In
the next and final article of the series, we will discuss the approach to technology and solutions
development for vehicle electrification. 

https://evreporter.com/
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Colombo-based Ideal Motors unveiled the ‘Ideal Moksha,’
Sri Lanka’s first home-grown fully-electric car.

Since Nov 2009, IDEAL Motors has been the Sole Authorized
Distributor in Sri Lanka for Mahindra Motor Vehicles and
Motor Cycles manufactured by Mahindra & Mahindra.

Coimbatore-based automotive technology company
Pricol Limited has entered into an International
licensing agreement with BMS PowerSafe, a French
company part of the Startec Energy Group, to
manufacture and sell Battery Management System
(BMS) for Indian Market.  BMS PowerSafe will develop
the software and provide its BMS platform as an end-to-
end solution in consultation with Pricol.

 
E-MAN Automotive India has signed an MoU with the Government of Tamil
Nadu to Invest ₹750 Crores for setting up an EV manufacturing facility, battery
assembling, hydrogen fuel cell stack development, EV testing park, and a testing
track and manufacturing facility in Dharmapuri District. 

Moto Business Service India, a leasing firm of Yamaha Motors,
announced a partnership with Chennai-based FullFily, marking its
foray into electric two and three-wheelers asset management
services. With this partnership, FullFily aims to scale up rapidly
throughout South India.

Pune-based energy storage solutions provider Replus Engitech Pvt Ltd. has announced that it
will establish a lithium-ion battery assembly plant with an initial capacity of 1 GWh by mid-
2023 and scale it up to 5 GWh by 2026-27.

Bengaluru-based commercial electric vehicle maker Altigreen has partnered with the Centre for
Artificial Intelligence and Machine Learning (CAIML), Indian Statistical Institute (ISI), Kolkata.
Under the partnership, vast amounts of cloud data generated by the drivetrain stack in every
Altigreen EV will undergo sophisticated statistical analysis using machine learning algorithms to
continuously improve energy efficiency under various use cases and environmental conditions. 

NEWS BYTES

Ratan Tata-backed mobile energy distribution startup Repos Energy
announced the launch of an organic waste-powered ‘mobile electric
charging vehicle’ solution. Repos Mobile Electric Charging Stations
will use power produced from waste. The Pune-based firm has tied up
with Urja Biosystem and Batx Energy for mobile distribution of clean
electrical power to EVs through second-life batteries.

https://evreporter.com/
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Hero Electric announced an upcoming manufacturing facility in Ludhiana as a second facility.
The company targets a manufacturing capacity of 1 million units by 2025.

Ather Energy sold 23,408 units of electric scooters in FY22, a 4.2 times jump from
5,523 units sold in FY 21, reported Economic Times. Ather reported INR 408.5 crore in
revenue for FY22, up from INR 79.8 crore reported in the previous financial year.

Nashik-based electric two-wheeler manufacturers Jitendra New EV Tech and Hayasa E-Mobility
plan to invest Rs 1,500 crore over the next five years. The companies have a total capacity of
manufacturing around 1.5 lakh, which they aim to increase to 2.2 million units. 

Bangalore-based electric 2W maker River raised $11 million
in Series A round led by Lowercarbon Capital in participation
with Toyota Ventures and existing investors Maniv Mobility and
Trucks VC. The company plans to expand its team, invest
further in R&D, set up a manufacturing facility, and get its first
product ready for sale. Earlier, River had raised a seed round of
$2 million in March 2021.

Hyderabad-based Quantum Energy
showcased its upcoming EV high-
speed scooters and signed an MOU
with MBI Korea. The company is
backed by the Kusalava group, which
has been in the automotive industry
for 50 years. 

Scooters are named Plasma, Elektron, Milan and Bziness. Plasma, powered by a 1500w motor, will
clock a top speed of 60 km/h and provide a range of 110 km -130 km. Elektron and Milan come with
a 1000W motor power, and Bziness comes with a 1200W motor power, clocks a maximum speed of
50km/h with a range of 80-100kms. The scooters will be available for sale from October 2022.

eRise - Drive Electric, the automotive arm of KL Group with a 50-year
legacy in diverse sectors, intends to launch three low-speed electric
scooters immediately and two high-speed 2Ws in 3 months. The scooters
shall be manufactured in the 95,000 sq ft. manufacturing facilities in
Rohtak, Haryana, with a capacity of manufacturing 30,000 vehicles/year. 

Bharat Alt Fuel has announced an investment of INR 250 crore for
setting up a Greenfield facility in Krishnagiri, Tamil Nadu, to
manufacture electric vehicles, batteries and motors. The integrated
facility will be built over a land area of 40,000 sq mts and commence

production in the second half of 2023. The facility will have an initial production capacity of 25,000 units
and will scale up to 100,000 EVs over time, said the company.

NEWS BYTES
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COMPONENTS OF A LITHIUM-ION CELL -
PART 1 | CATHODE
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 Cathode - Positive electrode
 Anode - Negative electrode
 Electrolyte - Medium for the movement of lithium ions
 Separator - Prevents contact between cathode and anode

A Lithium-ion cell is built of various components and sub-components. This article discusses
the functionality and importance of selecting the right type of (sub) components.

A Lithium-ion cell has four major components:

1.
2.
3.
4.

Cathode

Lithium-ion cells are generally named after their cathode active material. Popular cathode
active materials include LCO (Lithium Cobalt Oxide), LFP (Lithium Iron Phosphate), NMC
(Lithium Nickel Manganese Cobalt Oxide) and NCA (Lithium Nickel Cobalt Aluminium Oxide).
Also, new generation cathodes are being commercialized at a pilot scale and are expected to
be seen more commonly in the future; these include cathode active materials such as NCMA,
LNMO and LMFP. Let's talk about the cathode active materials in the popular cells used
in the Indian market, such as LCO, LFP and NMC.

Part 1 in this series talks about the Cathode and its sub-components.

LCO - Lithium-ion cell with an LCO cathode active material has a higher range of working
voltage and has been there for quite some time. It was commercialized by Sony in 1991 in
18650 cylindrical form factor to be able to fit in digital cameras. It is popularly used in cell
phones and laptops. However, its safety and cycle life are on the lower side. Additionally,
LCO uses high amounts of Cobalt, which makes LCO cathode active material the most
expensive of all the variants of cathode active materials in Lithium-ion cells.

LFP - Lithium-ion cell with LFP cathode active material has a long cycling ability, and it’s a
relatively stable chemistry. It has the ability to charge up to 60°C and discharge at
temperatures beyond that. LFP has a good combination of being affordable, long-lasting and
safe. But it has the disadvantage of having a relatively lower gravimetric and volumetric
energy density. It also has difficulty charging at sub-zero temperatures. Hence, an LFP
battery pack needs a heating mechanism to increase the temperature of the battery pack. It
starts charging once its temperature comes to a positive value of degree Celsius. It is
popularly used in low-range electric vehicles and energy storage systems. LFP has low tap
density* and low conductivity; hence, it is manufactured with a uniform coating of
conductive carbon. Generally speaking, 2.3 kg - 2.5 kg of LFP cathode active material is
used per kWh.

*Tap density is the density (mass divided by volume) of a material after it has been beaten down
for a particular period of time.

https://evreporter.com/
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NMC - Lithium-ion cell with NMC cathode is preferred in electric vehicles, which are expected
to deliver a higher range, as NMC batteries tend to occupy less space for the same energy
output as compared to LFP. Additionally, NMC cells are lighter than LFP cells. Moreover, NMC
cells have a steep discharge voltage curve, making its SoC (state-of-charge) estimation
easier than LFP cells when using the direct measurement method to directly relate SoC
with the OCV (open circuit voltage) of the cell/battery. 

NMC cells are unsafe to charge above 45°C and discharge above 60°C. Thermal runaway in
NMC leads to fire, and it needs effective thermal management in place to ensure battery
safety. The amount of NMC cathode used per kWh varies because of the varieties in NMC,
such as NMC 111, NMC 442, NMC 532, NMC 622 and NMC 811. 

The trend in NMC shows a reduction in cobalt content and an increase in nickel content.
This allows for an increase in the discharge capacity of the cathode active material (in terms of
mAh/g). However, it also leads to the following compromise:
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LFP is called 'no cobalt and
no nickel battery' because of
the absence of cobalt and
nickel, which are expensive
and not easily accessible to
most countries planning to
enter into the backward
integration of Lithium-ion cells
manufacturing.

Lower stability of the material.

Lower C rate of charge and discharge.

Lower cycle life.

Lower operating temperature.

Lower storage temperature.

Lower calendar life. 

NMC 811 is considered not very stable as
compared to the previous NMC versions. Cells
using NMC 811 have seen fires across the globe.
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Cathode active material such as LCO, LFP, NMC, etc.

Conductive agent - Conductive agents such as Super P carbon, Super C-65, etc. enhance
the conductivity of the cathode active material. It has to be evenly coated over the cathode
active material, and a good coating thickness is supposed to be maintained. The coating
plays a vital role in the cycle life of the cell.

Organic solvent - which is usually N-methyl-2-pyrrolidone or NMP. It is recovered in the
drying process, which is after the coating process through an NMP recovery system. This
recovery system allows reusing almost 99% of the NMP solvent.

Binder - which is usually polyvinylidene fluoride or PVDF; it can only work in an organic
solvent such as NMP). Its peel strength plays a vital role in cell functionality. There is a lot
of research being done on using a liquid binder, which can completely do away with the
usage of NMP solvent.

The cathode has the following sub-components:

Part 2 of this series will discuss Anode and its sub-components.

Rahul Bollini is a Lithium-ion cell and battery pack R&D expert with an industrial
experience of over 7 years. He can be reached at +91-7204957389 and
bollinienergy@gmail.com.

About the author

Let us compare the data of the most commonly used cells in India - 
LFP cylindrical 32700 and NMC cylindrical 18650.
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Log9 Materials and Northway Motorsport have joined
hands to enable retrofitment (ICE vehicle to EV
conversion) service for small commercial vehicles. The
vehicles will be fitted with Log9's RapidX batteries.
Northway Motorsport will also tie up with various
retrofitment workshops around the country, starting with 
 Bengaluru, Delhi, Hyderabad, and Mumbai.

Cellestial E-Mobility reported signing an MOU with Tamilnadu state
Government. The company has also partnered with Germany-based
management and IT consultancy MHP (a Porsche company) for
collaboration in engineering and manufacturing.

Murugappa group firm TI Clean Mobility has entered into an agreement with
Gurgaon-based electric heavy commercial vehicle company IPL Tech
Electric (IPLT) to acquire a 65 per cent stake in the company with an
outlay of about INR 246 crores. IPLT introduced India's first electric
truck in 2019.

Tube Investments of India (TII) plans to launch its electric autos under the brand name Montra
later this year. The company will establish a 75,000-unit per annum production facility at Ambattur,
Chennai. TII has also acquired a 70% stake in electric tractor maker Cellestial E-Mobility. 

Thane-based AutoNxt Automation announced that its range of Electric Smart Tractors is now
getting ready to enter the market. The company will launch three variants of Electric tractors.

NEWS BYTES

Nashik-based Jitendra New EV Tech has signed an MoU with
Bengaluru-based last-mile logistics company FAE Bikes to supply
12,000 electric two-wheelers. Jitendra New EV Tech will provide
the aforementioned number of units of the JMT 1000 3K e-
scooter to FAE Bikes over a period of one year. The value of the
deal is estimated to be approximately ₹120 crores. This
partnership seeks to provide electric scooters for rent to
customers who wish to either do a trial run of the scooter before
committing to a purchase or those who want to embrace EVs
without acquiring a permanent new asset. Initially, FAE Bikes will
offer these new JEV scooters to its customers across Bengaluru,
Delhi NCR, and Hyderabad.
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California-based Biliti Electric unveiled concept
hydrogen fuel cell-powered electric 3W – FastMileTM.
Biliti’s FastMileTM has a refuelling time of less than 3
minutes and offers a  range of up to 130 miles. The
vehicle offers a gradeability of 20° and a payload
capacity of 1500 lbs. The company said that the vehicle
has been tested for more than 6,000 miles in rugged road
conditions.

British fast-charging battery startup Nyobolt has raised USD 59 million in Series B funding to
build a UK manufacturing plant in 2023 to produce battery cells. The funding round was led by
H.C. Starck Tungsten Powders, a unit of Vietnamese mining company Masan High-Tech Materials
(MSR.HNO), one of the world's largest tungsten suppliers. Through a partnership, Goslar, Germany-
based H.C. Starck will help Nyobolt scale up manufacturing and its battery recycling program.

In Japan, Suzuki, Daihatsu, Toyota and Commercial
Japan Partnership Technologies Corporation (CJPT)
have agreed to work towards the market introduction of
mini-commercial van electric vehicles (BEVs) in
FY2023. The EV developed by these four companies will
be used by partners in social implementation projects in
Fukushima Prefecture and Tokyo.

Gurgaon-based automotive technology company Sona Comstar reported INR 162.7 crores
as Q1 FY23 BEV revenue, marking 29% revenue share from Battery Electric Vehicles. The
company has 36 EV programs across 23 different customers. 26 of these 36 programs are not yet
in serial production. The company said that it has been awarded two new programs from a
European PV OEM to supply final drive differential assemblies for their upcoming EV models. 
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