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Preface

Dear readers,

As part of its G20 presidency in 2023, India affirmed
its dedication to pursuing global leadership in climate
action. India has the lowest emissions per capita among
G20 countries and can showcase a comparably low
climate impact for past decades. At the same time, India
became the most populated nation in the world 2023,
reaching a population of 1.4 billion and aspires to become
one of the leading industry nations as well. "Make in
India" is the core governmental initiative which aims to
boost the local economy and make the country a global
manufacturing hub.

To be sure, India's economic ambition and size make it

an extremely important player at this unique moment of
human history, as the global community strives to decar-
bonize. India has committed itself to achieving carbon
neutrality by 2070, and, to this end, has adopted various
interim milestones and sector targets. The transport
sector is crucial for both economic growth and climate
neutral development. The electrification of road transport
serves the intention of the "Make in India" aspiration as

well as the country’s ambition on climate action.

India’s geographic size and large population make the
decarbonization of the transport sector a monumental
task. Against this backdrop, state-level policy within
India can serve as an important and effective comple-
ment to the federal government's road -transport electri-
fication efforts. In line with this insight, this report seeks
to highlight opportunities for the further development

of EV policies at the state level in India by conducting a
case study of the state of Maharashtra. Based in part on
the extensive policy experience that has been gathered
in India and other parts of the world over the past fifteen
years, we present various options for the enhancement
of policy to promote transport electrification at the state

level in India.

Germany and India can look back on many decades of
good relations and partnership. In 2022 both countries
entered into new cooperative commitments that aim to
support industrial development and climate action. Fur-
thermore, as part of the International Climate Initiative,
which is funded by the German Federal Ministry for
Economic Affairs and Climate Action, Germany and India
have been cooperating on the NDC Transport Initiative

Asia, which is dedicated to the transformation of the
transport sector.

We trust that the strong collaboration of the project part-
ners and the governmental Think Tank NITIT Aayog will
provide additional impetus to all states to enhance their
strategies. NITI Aayog has shown commendable skill and
dedication as a thought leader and driver of sustainabil-
ity in India, and we are pleased and honoured to support
the work of NITI Aayog with this publication. We wish
the states of India all the best in their efforts to advance
the transformation of the transport sector.

Best regards,
Christian Hochfeld
Executive Director

On behalf of the Agora Verkehrswende Team
Berlin, January 2025



Key takeaways

Indian states can play a pivotal role in accelerating the EV transformation in India in the coming years.
India’s national government adopted a comprehensive policy strategy for enabling EV transformation
in 2013. Today, almost all Indian states and union territories have adopted or announced additional EV
policies of their own. India’s states possess invaluable knowledge of local circumstances and steering
mechanisms, thus positioning them to adopt efficient and effective policies that can support the natio-
nal goal of achieving climate neutrality by 2070.

Maharashtra is a leading Indian state in terms of EV policy ambition. In 2021 Maharashtra expanded its
goals to include EV penetration targets for almost all vehicle types and also set ambitious targets for
charging infrastructure expansion. The state’s 2021 EV policy comprises around 40 policy instruments,
which cover a wide range of policy dimensions. However, at the time of writing this report, several
measures have yet to be implemented

Maharashtra and other Indian states should set even higher EV targets to achieve full road transport
electrification and to provide reliable investment conditions for the vehicle industry. The introduction
of the 2021 EV policy had a considerable effect on EV adoption rates. However, to achieve full road
transport electrification, we would suggest the adoption of long-term targets for EV adoption in com-
bination with policy to bolster the EV share in new vehicle registrations — not only Maharashtra, but in
other Indian states. Such measures would have the additional benefit of improving the international
competitiveness of Indian EV manufacturing.

To be future proof, EV policy must take the circular economy into account, including the entire range
of sustainability challenges in the EV lifecycle. While this report provides suggestions for the state of
Maharashtra with a view to material availability, industry transformation, EV market ramp-up, the con-
venient use of EVs, and circular vehicles, our recommendations can also be used as a basis for policy
development in other Indian states. By addressing the full spectrum of challenges to EV sustainability,
state governments can ensure policy that is efficient, effective, and comprehensive.

Establishing institutions throughout India responsible for monitoring the implementation of state EV
policy would help to ensure continued progress in the EV transformation. We recommend the estab-
lishment of an independent council composed of representatives from research institutions and think
tanks that would be tasked with monitoring the implementation of policy measures and their impact
on EV registration rates. A council of this nature could also exercise an advisory function, consulting
with state governments on policy matters.
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1 | Introduction and purpose of this

publication

India plays a key role in the historic task of address-

ing the climate crisis, as it is the world's most populous
country and the third-largest emitter of CO, worldwide.}?
The Indian government plans to achieve net zero by
2070, necessitating transformation in all sectors of the
economy, including transport. The transport sector is
India's third largest emitter of energy-related CO, emis-
sions, with an emissions share of approximately 12 per-
cent.® Furthermore, India has the world's second largest
road network* and has seen almost a tripling of registered
motor vehicles between 2010 and 2020.5 Accordingly,
large emissions increases have been accompanied by
worsening air quality problems in urban areas.

UN Population Census Estimates 2023
USAID 2022

IEA 2023

MoRTH 2023

MOSPI 2022

g b W DN

National level policy initiatives for EVs in India

2013 2016 2019

National Electric
Mobility Mission
Plan 2020 - A EVs

« Income tax benefit for

Electric vehicles (EVs) are considered the key technology
for road transport decarbonization, and they also promise
to reduce air pollution. Furthermore, electric vehicles are
more energy efficient than ICE vehicles, and thus reduce
overall energy demand in the transport sector. The
Indian government has recognized the potential offered
by electric vehicles and has thus committed to a clear
strategy for electrifying road transport. In specific terms,
the country endorses the global EV30@30 campaign,
which aims for at least 30 percent of new vehicle sales to
be electric by 2030. Furthermore, at COP26 in 2021, India
signed the Clean Transport Breakthrough, which aims

for zero-emission vehicles to become “the new normal

in all regions” and "accessible, affordable and sustainable
by 2030". Represented by NITI Aayog, India participated
in the 4th ministerial dialogue of the ZEVTC® (a global
forum dedicated to enhancing political cooperation

on the transition to zero-emission vehicles). India has

6  e-AMRIT 2023

Figure 1

2022

« Draft Battery Swapping
Policy released

* MOEFCC releases Battery
Waste Management Rules
2022

roadmap for
electric mobility
with an outlay of
USD ~1.68 billion

MoRTH announces
provision of EV
charging in model
buliding Byelaws

« GST on EVs and charging
stations reduced to 5%

* FAME-II launched with
outlay of USD ~1.2 billion

* MoHUA released stringent
standards for EV battery
testing

FAME-I
scheme
launched

2015

* MoRTH exempts EVs
from permit
requirements

* Ministry of Power
releases Guidelines
& standards for EV
charging infrastruc-
ture

2018

Agora Verkehrswende (2025) | Source: WRI 2024

» Production Linked Incentive (PLI)
Scheme for Advanced Automo-
bile and Auto components with
an outlay of USD 3.2 billion

 PLI Scheme for National Program
on Advanced Chemistry Cell
(ACC) Battery Storage with an
outlay of USD 2.2 billion

« Vehicle Scrapping policy
announced

2021

A\ 4

« India becomes a
member of the Mineral
Security Partnership
(MSP)

* PM e-Bus SEWA
launched with the
central financial
assistance of USD ~2.4
billion

2023
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also expressed its support for the COP26 declaration on
accelerating the global transition to ZEVs.

India's national policy strategy commenced in 2013 with
the adoption of the National Electric Mobility Mission
Plan 2030, which envisages reducing dependence on
fossil fuels and promoting sustainable transport in India
by adopting electric and hybrid vehicles. To this end,

the Faster Adoption and Manufacturing of Hybrid and
Electric Vehicles (FAME) scheme was launched in 2015,
providing 8.95 billion rupees (100 million euros) to fund
incentives for vehicles and charging infrastructure, tech-
nology platforms, and pilot projects.” A second version of
the FAME scheme was launched in 2019 with a higher
investment amount of 100 billion rupees (1.1 billion
euros); it aims to bring more electric and hybrid buses and
electric 2, 3 and 4 wheelers to the road and to support the
further roll-out of charging infrastructure.® Additional
national policies addressing various aspects of EV adop-
tion - raw materials, batteries, industry development,
charging infrastructure, and the circular economy — were
launched between 2016 and 2023 (see Figure 1).

In addition to measures at the national level, Indian states
began in 2017 to draft their own EV policies. As of 2023,
26 states and 4 union territories had launched an EV
policy (see Figure 2); some of these policies have already
been revised and strengthened. This development is
very important, as many Indian states are very large

in terms of area and population and are comparable to
entire countries in other regions (e.g. EU Member States,
Southeast Asian countries, etc.). Furthermore, state
governments in India are very well positioned to drive
ambitious EV adoption thanks to their knowledge of the
specific circumstances and steering mechanisms within
their jurisdiction. Accordingly, Indian states are antic-
ipated to play a pivotal role in the coming years when it
comes to setting ambitious targets and optimizing their
state EV policies to accelerate the transformation of the
transport sector.

The purpose of this publication is to support Indian
states and to identify potential for the future develop-
ment of their EV policies by comparing them to inter-
national best practice. While our analysis focuses on the

7 IEA2021
8 MHI2021

state of Maharashtra, the policy opportunities that we
identify can serve as a template for EV policy develop-
ment in other Indian states as well. The state of Maha-
rashtra was chosen for our analysis due to its large size,
densely populated cities, significant transport infra-
structure, strong vehicle industry, and early adoption of
a comprehensive e-vehicle policy. All of these aspects
make the state highly compelling and well-suited as a
case study for this report.
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Status of Indian state EV policies Figure 2

B Notified (28)

Draft (2)

No policy so far

Agora Verkehrswende (2025) | Source: Bureau of Energy Efficiency 2024



2 | Methodology

To identify potential for the future development of EV
policies at the state level in India, a promising starting
point is to assess best practice both within India and
internationally.

2.1 Ensure that all challenges are
addressed

In our analysis, we first discuss the various challenges
that governments are facing as they seek to support a
successful transition to electric vehicles. Figure 3 pro-

vides an overview of challenges across the EV lifecycle.

Challenges in EV adoption

This lifecycle framework provides a basis for analyz-
ing EV policy instruments in Indian states, particularly
with a view to their comprehensiveness. However, in
the present context, rather than furnishing a founda-
tion for examining specific technical details or policy
funding issues, this framework seeks to serve as a tool
for identifying potential blind spots and gaps in relation
to international best practice. This, in turn, constitutes
a starting point for further research, to delineate and
describe necessary action areas. In total, the framework
describes five categories of challenge (see next page).

Figure 3

B. Support EV industry

A. Make raw
& base materials
available

Decarbonise || Ensure resilient
supply chains

supply chains

transformation

Ensure sustainable EV supply

Support
technical &
LOEDEE]
readiness

Support
structural
transformation

00_0/0 Cil’(‘u/s’/~
A

2 &
o, xS
> &

Smission N

E. Enable circular vehicles

Keep critical materials

in a circular economy

C. Faciliate EV market ramp up &
create cost parity between EVs
and ICEs

Accelerate

Make Support

customers customers
aware of EVs | to buy EVs

phase out
of ICEs

D. Ensure ease of use

——

Facilitate day

to day life
with EVs

Provide Provide sufficient renewable
charging electricity & ensure network
infrastructure distribution and stability

Agora Verkehrswende (2025)
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1. Category A refers to the availability of raw and base
materials, especially critical materials needed for the
production of EVs, including lithium, cobalt, nickel
and permanent magnets.

2. Category B highlights challenges related to the
transformation of the vehicle industry as it pivots to
EV manufacturing. This category consists of several
domains: First, supply chains need to be decarbo-
nized to enable the lifecycle decarbonization of EVs.
To establish a robust EV industry, it is also import-
ant to ensure resilient supply chains through the
diversification and localisation of suppliers. Aside
from the need to ensure that companies have the
technical and financial capability to produce EVs,
the transformation entails other challenges. For one,
workforce skill sets need to evolve as EVs supplant
ICEs. Furthermore, various parts used in ICEs are no
longer needed, forcing many small and medium ICE
component manufacturers to revamp their business
models. These problems can affect entire regions that
are specialized in the production of ICE components.
These challenges fall under the category of structural
transformation.

3. Category C relates to the challenge of organizing the
market ramp-up of EVs and creating cost parity
with ICEs. Consumers have to be informed about the
availability of EVs and also need to receive financial
support prior to EVs becoming fully cost competitive.
At the same time, ICEs must become less attractive as
a mobility option.

4. Category D pertains to the convenient use of EVs
and encompasses various issues, including char-
ging infrastructure expansion and energy demand
management, particularly in a grid with a high share
of variable renewables. Convenient use of EVs in
day-to-day contexts can be also facilitated through
various measures (e.g. free parking for EVs, dedicated
lane access, etc.).

5. Finally, retention of EV materials in a circular
economy (Category E) following an EV's end-of-life
(EOL) can increase the availability of critical materi-
als and enhance the sustainability of the entire pro-
duct cycle. However, building up recycling capacities
and establishing circular processes is a challenging
endeavour, as conventional vehicles are usually
exported rather than scrapped, and large-scale recy-
cling capacities are not yet available.

We conducted a survey of international policies in order
to identify instruments that are suitable for addressing
each of the aforementioned categories of challenge (A-E).
Some examples are presented in the following.

A. Make raw and base materials available

The availability of materials is very important for build-
ing up and maintaining a robust electric vehicle industry.
Different measures are available to reduce materials
demand and increase supply. Policymakers can support
the availability of materials to EV manufacturers and
parts suppliers by means of various measures, including
the following suggestions.

- Enabling and expanding local mining

- Raising recycling rates

- Securing and diversifying raw material imports

- Establishing raw material partnerships and
joining trade agreements

- Reducing critical raw material intensity

In countries with significant raw material deposits, gov-
ernment can help companies to expand domestic mining
and mineral processing. However, many countries do

not possess rich domestic deposits of raw materials and
thus have to rely on imports. In such cases, it is important
for governments and companies to diversify material
imports in order to avoid excessive dependency on a

small number of supplier countries.

The EU's Critical Raw Materials Act is one example of a
policy in this area. Adopted in 2023, it defines minimum
shares of raw materials that must be obtained from local
mining, processing, and recycling. Furthermore, no more
than 65 percent of a strategic raw material used in the EU
may be imported from one specific third country.’

B. Support EV industry transformation

The transformation of the vehicle industry is an
extremely important topic area, especially in countries
with a strong tradition of vehicle production and many
jobs that depend on vehicle manufacturing. In Germany,
for example, 1.7 million jobs depend on the automotive
sector (a figure that includes EV manufacturers, parts
suppliers, and adjacent industries, such as the energy

9  EU Commission 2023
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sector).’’ In India, nearly as 30 million employees work

in the automotive sector.™ Accordingly, the automotive
sector is extremely important in both Germany and India,
underscoring the need to develop a robust transformation
strategy that not only ensures continued value creation
and employment, but is also actively supported by the
broader public. The associated challenges and respective
measures can be divided into four domains.

-

. Decarbonize supply chains:

- Track CO, footprints throughout supply chains

- Introduce obligations for companies to report their
CO, footprints

- Support the establishment of industry associations

dedicated to common CO, footprint measuring

systems

2. Ensure supply-chain resilience:

- Diversify suppliers

- Promote local value creation and encourage local
investment in parts production

3. Support the structural transformation of
industry:

- Establish strategy platforms for industrial trans-
formation

- Organize platforms for the retraining and realloca-
ting workers

- Launch regional transformation hubs

4. Promote the technical and financial readiness
of industry:

- Grant subsidies to establish or transform manu-
facturing sites

- Create EV research hubs

- Facilitate employee qualification measures and
professional development

- Adopt ZEV mandates

EVs tend to emit significantly less CO, than ICEs, espe-
cially during the usage phase. However, EVs are also
increasingly outperforming ICEs in terms of lifecycle
emissions (LCE). This trend is gaining momentum due
to the increasing share of renewable energy in vehicle

10 Agora Verkehrswende 2021
11 WRI2022a
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production. Tracking the CO, footprint of supply chains
is very complex, however. Due to a lack of transparency,
particularly at the lower levels of the supply chain, it

is difficult to accurately assess the carbon footprints
and to manage suppliers accordingly.”” This problem is
compounded by the prevalence of non-standardized
data metrics and different CO,calculation approaches.
IT solutions are being developed to address this challenge
and enabling the effective collection of emissions-re-
lated data. Open data sharing networks are particularly
promising as a solution for increasing transparency.

For example, Catena X is a data ecosystem being jointly
developed by BMW, Mercedes-Benz, and Siemens in
order to network automotive suppliers. It provides an
open and secure network for the exchange of standard-
ized emissions data.

Supply chain resilience is another important factor for
robust EV production capacities. Reducing excessive
reliance on individual countries by means of diver-
sification strategies is one important measure in this
regard. An additional method of reducing supply risks is
to encourage companies throughout the supply chain to
invest in domestic production. In this vein, the European
Raw Materials Alliance aims to achieve a 20 percent
self-sufficiency rate in the EU market for permanent
magnets by 2030. In pursuit of this goal, the EU is sup-
porting the development of a magnet factory and associ-
ated upstream production capacities in Estonia.

In the area of structural change, employee retraining and
reassignment measures are required to transfer human
capital from ICE to EV production. The shift from ICEs

to EVs may have wide reaching impacts on employment
in related sectors and in upstream supply chains. As a
result, entire regions could be particularly hard hit by
job losses. To address this challenge, close and trusting
communication and collaboration is needed not only
between the public and private sectors, but also between
different industrial branches and regions within a
country. Various strategies are available to prevent job
losses, including retraining measures and programmes
to transfer employees between economic sectors (e.g.
between the vehicle manufacturing and energy utility
sectors). National and local governments should actively
support regions with a strong reliance on ICE manufac-

12 Deloitte 2023
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turing to attract new industrial investment, and in this
way actively shape regional economic development.

The financial and technical readiness of vehicle manufac-
turers to produce EVs can be supported in several ways.
Government can support supplementary investment in
R&D to help promote the competitiveness of industry. The
government can also encourage the establishment of edu-
cational centres and networks in order to enable the train-
ing and further professional development of automotive
industry workers. Regulatory instruments such as ZEV
mandates are needed as a supplement to funding support
and related soft measures. In the US and UK, for example,
ZEV mandates have been implemented to accelerate the
ramp-up of EV production. California is a notable pioneer
in this regard, as it first introduced ZEV mandates in the
1990s. More recently, in 2023, California announced it
would end the sale of traditional combustion trucks by
2036 - the first jurisdiction worldwide to do so.”®

C. Facilitate EV market ramp-up and create cost
parity between EVs and ICEs
Measures designed to convince and enable end custom-

13  State of California 2023

1. Making customers aware of EVs:

- Public outreach campaigns

- Green vehicle plates or vehicle labels (and dif-
ferent privileges tied to those plates; see below)

+ Electrification of public fleets as showcase

examples

2. Supporting customers to buy EVs:

ers to buy EVs are no less important than investments
in production capacities. Because ultimately, buying an
EV remains an individual purchase decision made by
consumers. Yet in addition to positive incentives that
encourage consumers to shift to EVs, ICEs must become
less attractive. Three areas of policy instruments and
respective measures are important for supporting the
development of the EV market (see below).

Categories 2 and 3 are listed alongside each other as
many of the instruments for supporting EVs and disin-
centivizing ICEs can be considered as equivalent mech-
anisms that work in opposite ways. Furthermore, often
the instrument on the ICE side can be used as a financing
mechanism to promote EVs. The instruments related to
company car taxation are highlighted, as they repre-
sent a significant lever in countries with a high share of
company cars. In Germany, -20 percent of new passen-
ger car registrations each year are company cars,* and
many other EU member states have high shares in this
segment. The fact that such vehicles are purchased by
companies, and not by private consumers, helps with the
challenge of high upfront costs. Furthermore, the promo-

14  German Watch 2023

3. Accelerating the phase out of ICEs:

- EV privilege in company car taxation

&<——> - CO,differentiated company car taxation

Company fleet related

- EV privilege in annual taxation

« EV purchase subsidies, exemption
from registration taxes

- Attractive charging tariffs

- Lower road charges for EVs

- Facilitated registration of EVs

- Enabling of low/interest-free loans

&«—— > - CO,differentiated annual taxation
&> - ICE (tax) malus system

&<—> - Emission trading systems/Carbon pricing
&<— > - Road charges for ICE vehicles
&— > - Limited registration of ICE vehicles

- Scrappage incentive
- CO, fleet standards

13
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tion of EVs as company cars can support the build-up of a
secondary EV market, as companies buy and sell vehicles
in shorter time intervals than private vehicle owners.
However, it is important that company car taxation does
not specifically incentivize the purchase of large, expen-
sive, and energy-consuming vehicles; in order to broadly
stimulate EV uptake, including among households with
lower incomes (e.g. via the second-hand market), the tax
rules should encourage the adoption of EVs in smaller
vehicle segments.

In Norway and the Netherlands, significant registra-
tion tax breaks have been introduced for buyers of
low-emission cars, while higher taxes are levied on cars
with higher emissions. This method has supported the
successful ramp-up of EVs in these two countries, which
at the vanguard of EV adoption as a share of new vehicle

registrations.

China has started to limit the number of license plates
issued in order to combat congestion and air pollution in
cities. Seven Chinese cities, including Shanghai, Beijing,
and Guangzhou, had this measure in 2014.%° Some Chi-
nese cities then began exempting EVs from license plate
lotteries, thus creating an incentive for citizens to buy
EVs instead of ICEs.

CO, fleet standards represent one of the most impor-
tant measures in the EU (and also in other countries
worldwide, such as China and the US) to promote the
market ramp-up of EVs and the phase out of ICEs. These
standards obligate vehicle manufacturers to limit the
emissions of newly sold vehicles. At the beginning of
2020, the EU strengthened its CO, fleet limits from 160
g/km to 95g CO,/km for 95 percent of manufacturer's car
fleets, and it will successively decrease this limit to zero
up to 2035.

With regard to measures for raising public awareness,
many countries such as India, Canada, and the UK have
introduced green license plates. In the UK, green plates
were implemented in 2020. In addition to bolstering
awareness for EVs, the plates help local authorities

to design and implement policies that encourage EV
adoption (e.g. cheaper parking and cost-free entry into
zero-emission zones, as green plates allow clear rec-

15 He, Jin, Cuietal 2018
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ognition of eligibility).?® These kinds of measures are
very important, as public scepticism with regard to EVs
is still widespread. "Range anxiety” and the risk of fire
from battery damage are particularly common concerns
that can be effectively addressed through consumer
education.

D. Ensure ease of use

Policy measures that ensure consumers have a con-
venient environment for EV operation is yet another
important piece of the puzzle. The development of broad
charging-infrastructure coverage is certainly one of
the largest challenges in this regard. The setting up of
charging points requires a great deal of technological
and operational expertise, and the electricity grid must
accommodate the additional energy demand. Another
related issue is that consumers may be unfamiliar with
EV charging procedures. The government's role is to
establish the regulatory and market conditions for the
development of charging infrastructure and to provide
start-up capital in the form of subsidies. With time,
investment decisions and operations can be fully taken
over by private companies, once the market is self-sus-
taining. Targeted policy measures can support many
aspects of EV adoption beyond charging infrastructure
development. Accordingly, there are three dimensions of
measures to support the use phase of the EV lifecycle.

1. Setting the right requlatory and market condi-
tions for the development of charging infra-
structure

- Establish a central office for charging infrastruc-

ture expansion to coordinate roll-out

- Develop an overall strategy for roll-out, including:

- Roadmap for scaling up infrastructure develop-
ment

- Map of the stakeholder and investor landscape
for charging infrastructure

- Strategies for slow vs. fast charging, private
vs. public charging, no. of vehicles vs. no. of
charging points, etc.

- Establish inter-departmental working group to

facilitate charging infrastructure roll-out

- Provide subsidies for the installation and/or the

operation of charging points

16 Gov UK 2020
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- Streamline permitting processes

- Ensure availability of land for charging points

- Adopt legislation calling for the mandatory ins-
tallation of charging points in new buildings, gas
stations, etc.

2. Provide sufficient renewable energy and
ensure power grid expansion

- Model future EV energy demand and ensure the
strategy for grid decarbonization and renewable
energy expansion reflect this demand

« Provide funding for grid expansion

- Create time variable charging tariffs

- Promote "vehicle to grid” (V2G) charging

3. Encourage EV ease of use:

- Parking fee exemptions or free parking
- Discounts on vehicle insurance

- Preferential lane access

- Zero emission zones

To support the roll-out of charging infrastructure, we
would advise establishing a central office for charging
infrastructure expansion that coordinates the overall
long-term strategy for roll-out while also monitoring
infrastructure development. This central office would
serve as a liaison to regional and municipal govern-
ments. The overarching purpose of the central office
would be to ensure the planning of an efficient network
of charging points that can effectively serve future EV
fleets, ideally up to 100 percent EV share. With a view
to privately owned cars, this strategy must consider
the distribution between private and public charging
infrastructure, and the shares of different charger types
(slow, medium, fast).

As the topic of charging infrastructure requires the
collaboration of different sectors such as the energy
sector, transport sector, and buildings sector, we would
also advise forming an interdepartmental working group
that can drive the roll-out forward. From the perspective
of electricity grid expansion, a forward-looking strategy
is more cost-effective than a demand-driven one, and
enables easier integration of renewable energy. Once a
roll-out plan is established, the development of charging
infrastructure can be supported through investment sub-
sidies, the granting of land-use permits, and through leg-

islation that requires mandatory installation of charging
points in various locations (new buildings, gas stations).

Integrating renewables into the broader energy system
and using it to charge EVs poses two types of challenge

for the management of electricity grids: First, variable
renewables such as solar PV and wind turbines do not
provide electricity on a constant basis; rather, there are
feed-in peaks when the weather is particularly sunny or
windy. Second, electricity demand from EV charging is
not distributed evenly over the day and week; rather, there
are notable demand peaks, particularly during evening
hours, when people return home and charge their vehicles.
However, there are various strategies and methods for
smoothing out these peaks and strengthening grid stabil-
ity. Vehicle to grid (V2G) is a bidirectional charging solu-
tion that allows vehicles to send energy back to the grid
and "shave’ demand peaks. Furthermore, variable power
tariffs for EV charging can encourage electricity users to
charge EVs during off-peak hours. Various EU countries,
including the Netherlands, Austria, and Germany, have
implemented dynamic power tariffs for EV charging.

Various measures can bolster the attractiveness of EVs by
improving ease of use in everyday settings — for example,
preferential parking spots, special lanes, and dedicated
zero emission zones. Many European cities (including
Amsterdam, Berlin, Brussels, London, Madrid and Paris)
have introduced reduced parking fees and preferred
issuance of residential parking permits for EVs.’

E. Enable circular vehicles

Alarge share of used vehicles in Europe are currently
exported abroad to various regions, including Africa, Cen-
tral Asia, and Eastern Europe.’® In 2021, Germany exported
2.5 million used vehicles; only 397,000 vehicles were
scrapped in Germany.’ However, as noted previously,

the ramp up of EV production requires large quantities

of raw materials, including some that are valuable and
scarce. Reliance on recycled materials rather than newly
extracted resources has the added benefit of reducing
emissions. Accordingly, end-of-life domestic scrapping
and associated material recovery rather than export could
be a strategy that yields both environmental and economic

17 Wappelhorst, Hall, Nicholas et al 2020
18 UNEP 2021
19 UBA2024
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Dimensions of policy instruments

Policy instrument types

Direct/indirect policy instruments

Table 1

Policy instruments regarding

different vehicle types

¢ Fiscal instruments e Direct: s 2W
¢ Regulatory instruments EV uptake is directly promoted » 3W (for both people and goods)
« Soft policies * 4W (passenger cars)
¢ Indirect:  Light duty vehicles
ICE vehicles are disincentivized and * Buses
phased out » Heavy duty vehicles/trucks

Agora Verkehrswende (2025)

benefits. Various policy initiatives can promote a circular
economy for EVs and EV component materials.

Incentivizing end-of-life recycling

Specifying mandatory minimum recycling quotas
- Establishing and coordinating recycling sites and

processes

Regulating responsibilities for recycling

Setting standards for safety and environmental

protection

Some of the most valuable materials in an EV are
contained in the batteries. However, battery recycling
capacities in the EU currently remain low. Accord-
ingly, there is clear need for policymakers to incentivize
recycling and to support the establishment recycling
infrastructure and standards. In 2023, the EU launched
anew Battery Regulation that aim to promote a circu-
lar economy by improved management of the battery
life cycle. The regulation includes battery collection
targets for producers, obligating them take back all EV
waste batteries. Furthermore, the regulation prescribes
recycling efficiency targets (e.g. 70 percent by 2030 for
lithium batteries), recycling quotas (e.g. 50 percent by
2027 and 80 percent by 2031 for lithium batteries) and
mandatory minimum rates of recycled content to be used
in industrial batteries (which have been initially set at
16 percent for cobalt, 85 percent for lead, 6 percent for
lithium, and 6 percent for nickel by 2031). The Battery
Regulation also includes a carbon footprint reporting
requirement for the battery supply chain, and sets forth
associated safety requirements.
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2.2 Ensure an effective and
comprehensive policy mix

Table 1 provides an overview of the policy instruments
that are available to overcome the hurdles to EV adop-
tion discussed in the foregoing. We draw a distinction
between fiscal instruments (purchase subsidies, dif-
ferentiated tax rates) and regulatory instruments (such
as license plate lotteries to limit vehicle registration).

In our typology, "soft policies" represent a third type of
instrument. Examples in this regard include awareness
campaigns or collaborative platforms to interlink stake-
holders in the EV sector.

Policy instruments may support EV adoption in a highly
direct manner (e.g. through purchase subsidies or park-
ing benefits) or in an indirect manner (e.g. by disincen-
tivizing ICEs with “malus systems" that impose higher
registration or parking fees).

The enactment of policy measures that target specific
vehicle types is another necessary point of consid-
eration (e.g. measures that specifically promote the
electrification of passenger cars, 2 wheelers, or heavy
duty trucks).

2.3 Discussions with experts

Following our evaluation of the various challenges to

EV adoption and our identification of promising policy
options for surmounting these challenges, we conducted
expert discussions with Indian EV stakeholders in order
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Overview of interview partners

Table 2

Type of organization Interview partner

Maharashtra authority

Head of Department

Mumbai local authority

Deputy Officer

Public transport company

Vice Chairman and Managing Director

University

Professor

OMI Foundation

Neha Gupta, Lead - Centre for Clean Mobility;
Pradeep Karuturi, Lead - Centre for Clean Mobility

The Energy and Resources Institute (TERI)

Sharif Qamar, Associate Director

Saahas Zero Waste

Cassius Castellino, Consultancy Lead

Component manufacturer

Deputy General Manager of Division

Vehicle manufacturer

Head of Sales

Agora Verkehrswende (2025)

to solicit practitioner feedback and criticism. Table 2

lists the organizations that were interviewed as part of
this project. The interviews were conducted in person

(in Mumbai), in online meetings, and in written form
between July 2023 and May 2024. In order to allow for an
open discussion, the expert discussions were conducted
as semi-structured interviews. The insights obtained
through these interviews crucially inform chapter 4, in
which we outline opportunities for the further develop-
ment of EV policy in Maharahstra.

Allin all, the landscape of policy instruments used to
promote EV adoption is very diverse, as demonstrated
by the numerous examples presented in chapter 2. Yet
there is no “one-size-fits-all” solution or set of policy
instruments that will guarantee a successful EV imple-
mentation in Indian states or in other jurisdictions. The
countries and states of the world are simply too diverse.
Some countries have large, well-established vehicle
manufacturing industries, while others rely on import
vehicles. Furthermore, in some countries, most vehicles
are 2 and 3 wheelers, while in others, 4-wheeled vehicles
are the dominant form of motorization.

However, no matter what the jurisdiction, an effective
mix of policy instruments is required to enable success-
ful EV adoption. Specifically, this means that the enacted
policy instruments should not only address the various
categories of challenge identified in section 2.1, but also
to address all vehicle types (see section 2.2). To evaluate

the gamut of policy instruments that are available against
the backdrop of the local conditions that prevail in indi-
vidual states and countries, we have consulted experts
from various domains, including government, academia,
and industry.
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3 | Maharashtra case study — status quo of
EV policy and transformation

Maharashtra is India’s second largest state in terms of
population, with over 120 million inhabitants (as of 2020,
based on projections from 2011 Census data)*® and covers
an area of 308,000 km? % (making it approximately the
same size as Italy). The capital of Maharashtra is Mum-
bai, the most populous urban agglomeration in India.
Maharashtra is divided into 6 divisions and 36 districts;
the largest cities (after Mumbai) are Pune, Nagpur, and
Nashik. Maharashtra plays an important role in India's
economy, as it is responsible for 13 percent of nominal
GDP.*2 Maharashtra is also one of the most industrialized
states, and has a strong vehicle manufacturing industry.
Many manufacturers, including Tata Motors, Mahindra
& Mahindra, Bajaj Auo and Ashok Leyland have produc-
tion sites for vehicles and components in Maharashtra.
Several of these plants produce some 200,000 vehicles
annually each.? Various foreign manufacturers, inclu-
ding Mercedes Benz, Piaggio, Volkswagen, Fiat, and
Skoda, also operate manufacturing and assembly sites in
Maharashtra.

With over 37 million reigstered vehicles, Maharashtra

is the leading Indian state in terms od registered vehicle
fleet.?* It also boasts the highest number of new registra-
tions per annum (approx. 2 million).?®

Maharashtra's State Electric Vehicle Policy sets forth
measures and targets designed to promote the adoption
of electric vehicles. In the following, we present the two
versions of this policy that were released in recent years
(in 2018 and 2021).

3.1 Maharashtra State Electric Vehicle
Policy

Maharashtra was among the first states in India to adopt
EV policy measures and a dedicated EV policy. In 2018

20 MoHFW 2020

21 Maharashtra State Data Bank 2011

22 Maharashtra Economic Advisory Council 2024

23 Mahindra & Mahindra Annual Report 2023-24, Bajaj Auto
Annual Report 2023-24

24  MoRTH 2019-20

25 Vahan database 2024
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and 2021, two versions of the State Electric Vehicle
Policy were adopted to complement the national FAME
support scheme.

3.1.1 2018 policy version
"Maharashtra's Electric Vehicle and Related Infrastructure
Policy — 2018" sought to increase registered EVs in Maha-
rashtra to 500,000, generate investment worth 250 bil-
lion rupees (2.8 billion euros), and create 100,000 jobs.2®
Further stated goals included promoting R&D; human
capital development; and the export of EVs, components,
batteries, and charging equipment. In pursuit of these
goals, the policy laid out various policy instruments,
which are divided into three main categories:

1. The promotion of EV, battery, and components

2. Incentives and assistance for EV charging infra-

structure
3. Incentives and provisions for EV buyers

Regarding the supply side (Category 1), the policy states
the intention of setting up and subsidizing EV, EV com-
ponent and battery manufacturing sites of different
sizes, ranging from MSME (Micro, Small and Medium
Enterprises) to "Ultra-Mega Enterprises”, which are
defined as enterprises with a minimum of 15 billion
rupees (167 million euros) in fixed capital investment or
the potential to create up to 3,000 jobs.

To promote charging infrastructure (Category 2), the pol-
icy states that electrical power required for EV charging
is to be made available at residential rates across the
state. The policy also prescribes amending the Devel-
opment Control Rules (DCR) of all local self-government
and special planning authorities to allow for the setting
up of public and semi-public charging facilities at malls,
residential properties, and parking lots. Furthermore,

a 25 percent capital subsidy on physical equipment

is foreseen for the first 250 charging stations. After

a permit application for installing a charging point is
received, the concerned planning authority and electric-
ity supply utilities are called upon to grant permission

within 15 days.

26 Government of Maharashtra 2018
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The policy also lists measures to support end customers
(Category 3) through subsidies (see Table 5) and road tax
exemptions.

The law additionally foresees the establishment of a
high-level committee at the state level to monitor and
guide implementation of the policy where required. The
policy defines the composition of the committee in terms
of the number and functions of the members as well as
their areas of responsibility.

The 2018 policy version sets forth a total of 10 policy
instruments and measures to promote the uptake of elec-
tric vehicles in Maharashtra.

3.1.2 2021 policy version

EV adoption rates remained low despite the support
offered under the FAME scheme and enactment of the
2018 policy. Accordingly, the Maharashtra government
reviewed the 2018 policy and ultimately adopted an
amended version on July 23, 2021 (the "Maharashtra
State EV Policy — 2021"). The policy targets the five major

Maharashtra policy targets for vehicles

agglomerations in Maharashtra — namely, Greater Mum-
bai, Pune, Nagpur, Nashik, and Aurangabad.

Tables 3 and 4 present the targets established by the 2021
version of the policy.

Besides these targets related to vehicles and charging

infrastructure, the policy names further objectives:

+ Make Maharashtra the country's top producer of BEVs
in India, in terms of annual production capacity.

- Establish at least one gigafactory in the state for the
manufacturing of advanced chemistry cell (ACC)
batteries.

- Promote research and development (R&D), innovation,
and skill development across the EV ecosystem in the
state.

Table 5 and 6 show the financial incentives provided for
vehicle buyers and charging infrastructure under the
2018 and 2021 versions of the policy. The 2021 pol-

icy provides for more differentiated vehicle subsidies
(including expanded support in some categories).

Table 3

Parameter Maharashtra EV policy target Remark from policy document

All vehicles 10 percent

2 wheelers 10 percent Share of EVs in new vehicle registra-
3 wheelers 20 percent tions in the state in 2025

4 wheelers 5 percent

Fleet operators 25 percent Target 2025 penetration rate for

urban fleet. Applies to e-commerce,
last-mile delivery/logistics players
and mobility aggregators operating in
urban areas

Buses

2025

i) In the five targeted UAs, 25 percent
electrification of public transport by

ii) MSRTC to convert its existing bus fleet
to 15 percent electric fleet

Government vehicle fleet

Starting April 2022, all new govt. vehi-
cles (owned/leased) operating within
the major cities to be electric

Agora Verkehrswende (2025) | Source: Maharashtra EV policy 2021
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Maharashtra policy targets for charging infrastructure

Parameter

Charging infrastructure

Maharashtra EV policy target

Cities: Targets for public & semi-public
charging stations by 2025:

Greater Mumbai UA: 1500 units

Pune UA: 500 units

Nagpur UA: 150 units

Nashik UA: 100 units

Aurangabad UA: 75 units

Amravati: 30 units

Solapur: 20 units

Highways:

Make following highways fully EV ready
by 2025

i. Mumbai Nagpur Expressway

ii. Mumbai Pune

iii. Mumbai Nashik

iv. Nashik Pune

Table 4

Remark from policy document

i. Setup at-least one public charging
stations in a 3 km x 3 km grid or a
minimum of 50 charging stations
per million population, whichever is
higher.

ii. Setup public charging stations on
highways at 25 km intervals (on both
sides of the highway). These stations
should cater to requirements of long-
haul passenger & freight vehicles.

Agora Verkehrswende (2025) | Source: Maharashtra EV policy 2021

Vehicle subsidies under Maharashtra EV policy

Vehicle type

2018 EV policy: max. incentives per
vehicle

Table 5

2021 EV policy: max. incentives per
vehicle

2 wheelers

5,000 rupees (55 euros)
for the first 70,000 vehicles

e-2W (L1 and L2¥%):
10,000 rupees (110 euros)
for the first 100,000 vehicles

3 wheelers

12,000 rupees (134 euros)
for the first 20,000 vehicles

Autos (L5M):
30,000 rupees (330 euros)
for the first 15,000 vehicles

Goods carrier (L5N):
30,000 rupees (330 euros)
for the first 10,000 vehicles

4 wheelers

100,000 rupees (1,115 euros)
for the first 10,000 vehicles

Cars (M1):
150,000 rupees (1670 euros)
for the first 10,000 vehicles

Goods carrier(N1):
100,000 rupees (1,115 euros)for the
first 10,000 vehicles

Buses

2,000,000 rupees (22,300 euros)
for the first 1,000 vehicles

2,000,000 rupees (22,300 euros)for
the first 1,000 vehicles

* The designations indicate the vehicle categories of the Indian homologation

Agora Verkehrswende (2025) | Source: 2018 and 2021 Maharashtra EV policies
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Charging infrastructure subsidies under Maharashtra EV policy

2018 EV policy: max. incentive amount for commercial

public charging stations

Table 6

2021 EV policy: max. incentive amount for PCS and SPCS

1,000,000 rupees (1,165 euros)
for the first 250 charging points

Slow charging:
10,000 rupees (110 euros)
for the first 15,000 charging points

Moderate/fast charging:
500,000 rupees (5580 euros)
for the first 500 charging points

Agora Verkehrswende (2025) | Source: Maharashtra EV policy 2018 and 2021

The 2021 policy version also includes fixed incen-

tive amounts for the scrappage of used ICE vehicles

in addition to battery warranties and assured battery
buyback. The scrappage incentives are available for

2 wheelers (max. 7,000 rupees, or 78 euros), 3 wheel-
ers (max. 15,000 rupees, or 168 euros) and 4 wheelers
(max. 25,000 rupees, or 280 euros). If OEMs offer buy-
back schemes for vehicles which are up to 5 years old at
areduced value of no less than 7.5 percentage points per
year of vehicle age, the policy foresees additional incen-
tives for OEMs. To address customer anxiety about the
resale value of electric vehicles, the policy also provides
incentives to OEMs to be passed on to customers in the
form of a minimum 5-year battery warranty. The maxi-
mum funding amount for this instrument is 6,000 rupees
(67 euros). If OEMs opt to make use of both the buy-
back and warranty subsidies, the highest total funding
amounts to 12,000 rupees (134 euros).

The 2021 version of the policy includes around 40 inst-
ruments. Chapter 4 provides a detailed assessment of the
associated instrument types. Given the large number of
instruments contained in the 2021 policy and its broad
coverage, it is one of the most comprehensive state EV
policies in India.

The 2021 policy has links to various other policies,
including the so-called Package Schemes of Incentives,
a funding policy of the Maharashtra government that
aims to support industry investment in less developed
areas. There are also links to federal government policy,
including production-linked investment schemes (PLI)
and the building code of the Ministry of Housing and
Urban Affairs.

The 2021 policy will be in force until 31 March 2025,
after which it will be reviewed and potentially extended.
As the 2021 version is the most current, in the following,
we intend to refer to the 2021 policy when mentioning
"Maharashtra EV policy” or "2021 EV policy".

3.1.3 EV policy targets compared to other Indian
states

In the following, we summarize the most notable EV

targets of Indian states in order to provide context to

the ambition level exhibited by Maharashtra's latest EV

targets.

AU EV policies that have been published so far set quanti-
tative targets for the electrification of vehicles. The targets
are formulated as percentage shares of new registrations.
Quantitative goals have also been defined for the installa-
tion of charging stations. Nine states have set electrifica-
tion targets (market penetration rates as a percent of new
sales) for all vehicle segments, as detailed in Table 7 (even
though the term "all” vehicles or “all vehicle registrations”
does not include heavy duty trucks in some cases).

Thirteen states have set 100 percent sales penetration
targets for one or several vehicle segments (see Table 8).
The majority of targets are set for the latter half of this
decade.

Eight states have set specific targets for the development
of charging infrastructure (see Table 9). Many more states
(17 in total) are providing subsidies or tax cuts for rolling
out charging infrastructure, but without setting target
numbers.
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Indian state EV sales penetration targets for all vehicle segments' Table 7
No.* State 2021 EV policy: max. incentives per vehicle
1 Maharashtra 10% (2025)
2 Odisha 20% (2025)
3 Assam 25% (2026)
4 Chhattisgarh 15% (2027)
5 Himachal Pradesh 15%(2025)
6 Meghalaya 15% (2025)
7 Manipur 20% (2026)
8 Goa 30%(2025)
9 Andaman and Nicobar 30% (2026)
Agora Verkehrswende (2025) | Source: State €V policies of respective states;
"In some cases “all vehicles” does not include trucks; *ordered by population
Indian state targets for 100 percent electric vehicle sales Table 8
0 ate ehicle DO pe and target yea 0
1 Uttar Pradesh Public Transport (2030) 100%
2 Bihar Rickshaws (2022), Public Transport (2030) 100%
3 Madhya Pradesh Public Buses (2028), Government Vehicles (2028), Commercial & Logis- | 100%
tics Vehicles (2028)
4 Tamil Nadu Public Buses (2028), Government Vehicles (2028), Commercial & Logis- | 100%
tics Vehicles (2028)
5 Karnataka Rickshaws (2030), Corporate Fleets (2030), School Buses (2030), Com- | 100%
mercial & Logistics Vehicles (2030)
6 Andhra Pradesh Government Vehicles (2024), Commercial & Logistics Vehicles (2030) 100%
7 Assam Public Buses (2030), Government Vehicles (2030) Commercial & Logis- | 100%
tics Vehicles (2030)
8 Punjab Government Vehicles (2026) 100%
9 Chandigarh 2W & 3W (2025), 3W & 4W Commercial & Logistics (2027), Public Buses | 100%
(2027)
10 Haryana Government Vehicles (2024), Public Buses (2029), Commercial & Logis- | 100%
tics Vehicles (2028)
n Manipur Public Buses (2027) 100%
12 Goa Government Vehicles (2022), 2W Public Transport (2025), 2W Private 100%
Transport (2031)
13 Andaman and Public Buses (2025), 2W (2030), Government Vehicles in Port Blair 100%

Nicobar

(2037)

Agora Verkehrswende (2025) | Source: State EV policies of respective states; *ordered by population
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Indian state targets for EV charging infrastructure

Table 9

No.* State Target value and year

1 Maharashtra City: 3 km x 3 km grid or a minimum of 50 charging points/ 1 mio. inhabitants;
highways: 1/25 km

2 Jharkhand City: 3 km x 3 km grid or a minimum of 50 charging points per 1 mio. inhabitants;
highways: 1/25 km

3 Punjab Minimum 1/15 EVs; fast charging: minimum 1/25 km of travel

4 Haryana 1/50 km on “prominent highways"”

5 Himachal Pradesh National highways: 1/50 km; state highways: 1/25 km; 4 model cities: 1x1 km grid

6 Goa City: 3 km x 3 km grid; highways: 1/25 km

7 Arunachal Pradesh City: 3 km x 3 km grid; highways: 1/25 km

8 Chandigarh At least 1 charging station at every parking space

Agora Verkehrswende (2025) | Source: State EV policies of respective states; *ordered by population

As the above tables make clear, the state of Maharashtra
is aleading Indian state in terms of EV targets. Maha-
rashtra has set EV sales penetration goals for almost all
vehicle types, as well as specific and ambitious targets
for charging infrastructure. However, with a view to

EV penetration as a share of new vehicle registrations,
Maharashtra shows a somewhat lower level of ambition
than some other states. As shown in Table 7, several
Indian states aim to achieve 100 percent sales penetra-
tion rates for numerous transport and vehicle types. By
contrast, Maharashtra's targets are 10 percent (2 wheel-
ers), 20 percent (3 wheelers) and 5 percent (4 wheelers);
see Table 3.

It is important to note that Maharashtra has the largest
number of registered vehicles among Indian states and is
also the state with the highest number of new registra-
tions each year. Accordingly, in comparison to smaller
states, greater efforts are required to achieve higher
sales penetration rates. At the same time, the Mahar-
ashtra transport sector is responsible for high emissions,
due to the number of vehicles on the road, thus spot-
lighting importance of rapid electrification. Accord-
ingly, section 4.1 presents opportunities for the further
development of EV targets.

3.2 Maharashtra electrification trends

This section provides an overview of EV and charging
infrastructure development trends to shed light on how
Maharashtra's EV policies have promoted electrification.

EV growth rates in Maharashtra

Figure 4 shows annual growth in EV registrations for
different vehicle segments in the state of Maharashtra.
The highest growth can be observed in the category of
2 wheelers, which saw a more than 300-fold increase
between 2013 and 2023. Especially in the years after
the introduction of the EV policies in 2018 and 2021,
YoY growth in the registration of electric 2 wheelers
was particularly strong, hitting +790 percent in 2018
and +367 percent in 2021. This strong increase is likely
attributable to the effect of subsidies, which improved
the cost differential between electric and ICE vehi-

cles in the 2-wheeler segment.?’ The relative growth

in registration rates for other vehicle types was also
strong, especially in 2021-23 (CAGR of +81 percent for
3 wheelers in 2021-23 and +54 percent for 4 wheelers in
the same period). Electric buses also saw strong growth,
especially in 2021, when YoY growth of nearly 650 per-
cent was achieved.

27  Ministry of Heavy Industries 2023
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Growth in EV registrations in Maharashtra Figure 4

Launch of 2018 Launch of 2021
Maharashtra Maharashtra
State EV Policy State EV Policy
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Agora Verkehrswende & ICCT (2025) | Source: Vahan database* 2024
*Vahan vehicle categories are summarized as follows: M-cycle/scooter + Moped = 2 Wheeler;
3W(passenger)+ 3W(goods)+ e-rickshaw(p)+e-rickshaw(with cart) = 3 Wheeler; Motorcab + Motorcar = 4 Wheeler

Electric vehicle registration in Maharashtra — 2025 targets vs. 2023 penetration rates Table 10
Vehicle type 2025 target EV share of new registrations in 2023
All vehicles 10% 8.4%

2 wheelers 10% 9.4%
3 wheelers 20% 14.9%
4 wheelers 5% 3.2%
Buses i) 25% electrification of public 4.6%

transport fleet by 2025 in five

targeted UAs

ii) MSRTC to convert its existing

bus fleet to 15% electric fleet

Agora Verkehrswende (2025) | Source: Maharashtra EV policy 2021, Vahan



Agora Verkehrswende | Mapping electric vehicle policy for Indian states

Table 10 shows that, as of 2023, the state of Maharashtra
has nearly achieved its policy targets for 2025 in numer-
ous vehicle segments.

EV sales rates in the 4-wheeler segment are still rela-
tively low, which is not surprising in this category, as the
EV ramp-up in the car segment is more challenging, due
in part to higher upfront costs compared to ICE vehicles
and the need to roll out adequate charging infrastructure.
(In the case of 2 wheelers, by contrast, home charging
can take place through standard power sockets, and the
upfront costs are lower.)

There is a large gap between current EV bus registra-
tion rates and the policy goal for 2025. However, state
bus company MSRTC (Maharashtra State Road Trans-
port Corporation) has ambitious plans for achieving
the 15 percent goal and intends to purchase some over
5,000 electric buses (the total bus fleet currently stands
at approximately 16,000 buses).?®?° The electric buses
acquired by MSRTC thus far were purchased with the
support of the FAME I scheme as well as the subsidies
offered by the Maharashtra EV policy.

Charging infrastructure development

This section evaluates progress achieved in rolling out
charging infrastructure while focusing on five dis-
tricts: namely, Greater Mumbai, Pune, Nashik, Nagpur,
and Aurangabad (see Figure 8 at the end of this section
for more on state districts). Specifically, we conduct an
inventory of charging stations in these districts and

28 MSRTC, ASRT, ITDP 2024
29 MSRTC 2024

Electric vehicle registration in Maharashtra — 2025 targets vs. 2023 penetration rates

Urban agglomeration

Absolute number of chargers in

place them in relation to the targets established as part of
the 2021 EV policy.

Figure 5 shows the absolute number of public chargers in
each district of Maharashtra as of 2023.

Accordingly, among the five urban agglomerations in
which EV adoption is to be promoted, Pune and Nashik
have met their charging infrastructure development
targets, while the other agglomerations have not (see
table 11). According to power utility officials, Pune's
leading position in this area can be attributed in part to
its to its good connectivity with highways, which means
there are many suitable locations for installing charging
stations.®

Figures 6 and 7 present additional measures of charging
infrastructure: charger density per 9 square kilometres
of urban area (Figure 6) and charging density per 1
million inhabitants (Figure 7). These data are presented
to enable evaluation of the 2021 EV policy objectives:
namely, one public charging station in every 3x3 km?
quadrant, or a minimum of 50 chargers per 1 million

inhabitants
Among the five districts being considered, Mumbai city
has the highest charger density per quadrant, followed by

Pune. All of the other districts fall short of the 2021 target
for charger density per quadrant.
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Table 11

2021 EV policy target

Target met?

the district
Greater Mumbai 464 1500 | x
Pune 1532 500 | v/
Nagpur 19 150 | x
Nashik ~100 100 | v
Aurangabad 49 75 | x

Agora Verkehrswende (2025) | Source: Maharashtra EV policy 2021, BEE 2023
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Absolute number of chargers per district

o

B > 66 chargers B 21-66 chargers

Agora Verkehrswende & ICCT (2025) | Source: BEE 2023

Pune and extended Mumbai meet the population-based
charger availability criteria set by the 2021 policy guide-
lines. However, the other districts fall short of the target,
highlighting the need for additional charging infrastruc-
ture development efforts.

As the foregoing discussion shows, Maharashtra's EV
policies have had a considerable effect on the adoption
of EVs, promoting particularly strong growth in regis-
trations in the 2 wheeler segment. Significant progress
has also been achieved in the development of charging
infrastructure, with Greater Mumbai and Pune already
meeting the targets set forth in the 2021 EV policy, both
in terms of density per 9 km? and density per one million
inhabitants.
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Figure 5
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[ 6-8 chargers < 5 chargers

Despite these positive trends, there are still many
milestones to be passed on the road to complete road
transport decarbonization in Maharashtra. In light of
rising emissions in Maharashtra's transport sector (with
carbon emissions increasing three-fold between 2008
and 2018%) in combination with the ongoing health
hazards posed by air pollution and the commitment of
the national government to achieve climate neutrality by
2070, there is a clear need maintain the current positive
momentum in EV adoption and pursue strategies to bring
about the complete electrification of road transport. This
report therefore turns in the next chapter to identifying
opportunities for the further enhancement of EV policy
in the state of Maharashtra, predominantly by highlight-
ing best practice examples from around the globe.

31 TV.Ramachandra, 2009, GHG platform India, 2018
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Number of chargers per 9 square kilometer of urban area Figure 6

I > 0.09 chargers [l 0.04-0.09 chargers I 0.02-0.03 chargers < 0.01 chargers

Agora Verkehrswende & ICCT (2025) | Source: BEE 2023

Maharashtra charging infrastructure — Charging point density Table 12
Urban agglomeration Number of chargers | 2021 EV policy target Charging density | 2021 EV policy
per 9 km? of urban | met? per 1 million | target met?
area population
Greater Mumbai 4311/ v 7150/ v
Pune ~1 1/ 146 | 50 / v/
Nagpur 01f1/x 23 |50/ x
Nashik 01|1/x 14 | 50 / x
Aurangabad 0.04 |1/ x 12 | 50/ x

Agora Verkehrswende (2024) | Source: Maharashtra EV policy 2021, BEE 2023
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Number of chargers per 1 million population Figure 7

B > 121 chargers B 63-12.1chargers [l 3.9-6.2 chargers B 2.4-3.8 chargers < 2.3 chargers

Agora Verkehrswende & ICCT (2025) | Source: BEE 2023
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Maharashtra district names

Bhandara

Nagpur
Amaravati ap
Jalgaon
LUGIE] Wardha
. Buldhana
Nashik Washjm > yavatmal Chandrapur
Aurangabad
Jalna - /Hi i
Mumbai GETNETLETETS Eg{,t.’ Hingoll
Suburban
Mumbai —
umCi'g; Beed Nanded

Raigad

Satara Solapur
Ratnagiri
Sangli

Kolha-
pur

Sindhudurg

Agora Verkehrswende & ICCT (2025) | Source: Integrated Government Online directory 2024

Figure 8
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4| Prospects for EV policy in Maharashtra

This chapter evaluates Maharashtra's 2021 EV policy
in relation to international best practice and highlights
opportunities for the policy's further development.
Chapter 4 comprises seven sections.

Section 4.1 identifies the importance of along-term
vision for effective policy.
Sections 4.2-4.6 compare existing EV policy ins-
truments in Maharashtra with international best
practice. This discussion is structured according to
the challenge categories A-E. This section is organized
as follows:
- First, existing policy instruments in Maharashtra
are described in detail and categorized;
- second, suggestions for enhancing the policy inst-
ruments are offered;
- and finally, the existing measures and opportuni-
ties for enhancement are summarized.
Section 4.7 provides discusses factors of relevance for
the effective monitoring of policy implementation.

4.1 The importance of a long-term
vision for ambitious EV policy

EV adoption targets are much more than a metric for
assessing progress on the road to decarbonisation. They
are also extremely important as a signal of political com-
mitment - not least to the investors who would risk their
capital investing in electric vehicle manufacturing or
associated infrastructure. Many countries have declared
their intention of achieving a 100 percent EV share in
new vehicle sales by the end of the current decade. China
aims to reach a 72 percent share of NEV (new energy
vehicles) by 2030; Canada is aiming to achieve a 60 per-
cent EV share in new LDV and a 35 percent share in in
medium and heavy duty vehicles by 2030; and Germany
wants to bring 15 million fully electric vehicles on the
road by 2030. Some targets also reach beyond 2030 -
including, for example, the US goal of realizing a 100 per-
cent ZEV share in federal vehicle procurement by 2035.

Robust and ambitious EV adoption targets provide an
important basis for reliable planning on the part of the
private sector. Furthermore, the higher the targets, the
stronger the political commitment conveyed. In this
connection, it is important to adopt a medium to long
term time horizon for a target (i.e. beyond 5 years) in
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order to signal to stakeholders that electrification is not a
passing fancy. However, if the targets are unrealistically
high or set too far into the future, they may not be taken
seriously or pursued with insufficient ambition. Given a
very ambitious target or long time horizon, the adoption
of supplemental interim targets can be important for

ensuring an actionable vision.

- Insight for policy: In light of the foregoing consider-
ations, there would be distinct advantages to adopting
long-term targets that seek to achieve high EV sales pen-
etration rates as part of future revisions to Maharashtra
EV policy. Numerous global players in the automotive
industry have decided to go fully electric (e.g. Volvo, Ford,
Volkswagen) and various companies have been launched
with a sole focus on EVs (e.g. BYD, Tesla). The robust com-
mitment to electrification shown by vehicle manufac-
turers will ensure healthy competition in the EV sector
moving forward while also supporting the achievement
of climate targets.

In our view, it would be beneficial to adopt a roadmap
that includes interim targets on the journey to a long-
term goal of achieving a 100 percent EV share in new
vehicle registrations. This roadmap could be related
directly to Indian climate target for 2070 or the COP26
declaration targets. Ideally, the interim targets could
cover 5 to 10 year intervals. As state EV policies in India
are usually valid for 5 years, in would make sense to
relate them specifically to the long-term roadmap, which
provides a long-term vision for the overall process.

Lastly, we would point to the benefit of incorporating
specific targets for heavy duty vehicles. In this connec-
tion, public charging stations on highways represent
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