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B Foreword
® IIM Bangalore

The transportation sector is at a point of critical juncture. There is a pressing need for sustainable
alternatives as the environmental impact of traditional gascline-powered vehicles is mcreaslngty becoming
stark. Electric vehicles (EVs) offer a promising solution, but there are several inherent challenges which must
beé overcome for their widespread adoption, This White Paper emphasizes the cascading Impact of location
services In creating a robust and sustainable EV ecosystem. ' '

Location intelligence has a significant impact on the EV ecosystem, from optimizing the routes and charging
infrastructure to facilitating planning of vehicle fleet and journey. It aids the EV drivers in effortlessly
locating the charging statlons in real-time, considering parameters like the avallability, charging time and
battery compatibility with the vehicle. Location data is also used to ensure strategic decisions on charging
infrastriucture placement, factoring in areas with high demand and easy accessibility. '

Furthermore, location services empower smarter grid management. It helps grid operators in antitlpaﬂng
the demand fluctuations and energy optimization by tracking EV movements and charging behaviors. This
would lead to reduction of the strain on grid and promaotion of the efficient use of renewable resources. The
power of location data could be harmessed to enhance safety and security for EV drivers. Realtime traffic
updates could be provided, and alternate routes could be suggested to prevent traffic disruptions due to
breakdowns or accidents,

The potential of location services extends beyond vehicles to fleet management. Logistics companies and
public transport planners and authorities leverage location data for route and energy consumption
optimization and minimize emisslons. This would not only ensure cost savings but also aid in achleving
sustainability goals. However, exploiting the full potential of location services in the EV ecosystem requires
collaboration between all the stakeholders. This includes public and private sectors, policymakers,
technology service providers, EV original equipment manufacturers, and charging point operators. All the
stakeholders must coordinate and work In unison to ensure clear data governance frameworks are
established and ensure responsible data use.

This White Paper dives deeper into these growing and revolutionary aspects, exploring the complex
interplay between location senvices and various aspects of the EV ecasystem. It examines the challenges
and opportunities that lie ahead, offering important insights and recommendations for stakeholders to
navigate this dynamic landscape. As It is envisioned to embark on a collective journey towards a sustainable
future, location services would act as a powerful catalyst to accelerate the adoption of EVs and create a
cleaner, greener and more sustainable transportation system for all.

Prof. Gopal Mailk,

JIM Chair Professor and Chairparson,
Centre for Public Policy,

Indian Institute of Management, Bangalore
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%“ 3 HERE Technologies
A.-swe navigate the complexities of an ever-evolving technological landscape, it Is imperative that we not
only embrace innovation but also harness its power to address some of the: most pressing challenges facing:

our planet. The global shift towards sustainable practices, particularly within the transportation sector,
underscores the critical need for collaborative efforts to drive meaningful change.

At HERE Technologles, we have long been committed to leveraging Iﬂcaﬁnn-.trr_aﬁﬂ $én.|'i‘n':'e'_$ to Ernpuwer
individuais, businesses. and communities with actionable insights for a more sustainable future,

I am pleased to introduce this white paper on "Leveraging Location-Based Services for a.Sﬁsta]nabkg.E\f'
Ecosystem in India," which represents a culmination of our collective efforts to explore the Intersection of
location intelligence and electric vehicle (EV) adoption In one of the world's largest and most dynamic
markets.

This white paper serves as a comprehensive exploration of the various dimensions of location-based
services within the context of India's EV ecosystem. From strategic infrastructure planning to user-centric
applications and data-driven insights, the insights presented here provide a halistic understanding of how
location intelligence can catalyze the transition towards sustainable transportation solutions.

| invite readers to delve into the pages of this white paper, engage with its findings, and join us in our
collective pursuit of sustainable mobility solutions. Together, we can harness the power of location
intelligence to shape a brighter, more sustainable tomorrow for generations to come.

Deon Newman,
Senlor Vice President and General Manager Asia Pacific,
HERE Technologies




Executive Summary

india is witnessing a transformative shift toward sustainable transportation, with a growing emphasis on
electric vehicles (EVs). As the nation strives for a greener and more energy-efficient future, the role of
data-centric location services in supporting a sustainable EV ecosystem becomes paramount. This paper
explores the multifaceted value that data-driven location services bring to the Indian EV landscape,
facilitating seamless integration, efficient operations, and a more sustainable tranipqnétinn infrastruture,
Location-based technologles form the backbone of a connected and intelligent electric vehicle
ecosystem, supporting efficient infrastructure development, intelligent fleet management, and
evidence-based policy decisions. By leveraging the power of data, India can accelerate the adoption of
EVs, reduce its carbon footprint, and pave the way for a more sustainable and eco-friendly

transportation landscape. ' '

Purpose and Scope

This white paper explores and articulates the strategic role of location services in fostering a sustainable
EV ecosystem. As the warld transitions towards greener mobility soltions, understanding how location
services contribute to the growth, efficiency, and environmental impact of EVs is crucial. It also throws -
light on the importance of data for the location-based services (LBS), key location-based technologies,
and the market potential for location services In the EV sector.

This white paper primarily aims to provide industry stakeholders, policymakers, and technology
developers with a comprehensive overview of the opportunities, challenges, and best practices
assoclated with leveraging location services within the context of a sustainable EV ecosystem.

This paper seeks to offer recommendations on how LBS can facilitate the transition to electric mobility by
addressing key challenges such as infrastructure gaps, data fragmentation, protectionism of charge

points owners, limited data sharing, range anxiety, perceptions of performance, reliability on EVs, ete.
Thraugh Innovative solutions and collaborative efforts, LBS technologies can be leveraged to optimize

EV infrastructure deployment, improve user experience, and accelerate the adoption of electric vehicles . »
across India. This whitepaper will lay emphasis on the following key parameters:

Intreduction to Sustainable EV Ecosystems
Owverview and role of Location-based services
Data centricity in the EV ecosystem
Market potential for location-based services in the EV sector of India
Case studies
« Challenges and Future Outlook
Key Recommendations
Conclusion

Guiding Principle

|: |.I|. ’ ..-:'_'.:‘.::I;rr;

The following are the fundamental guiding principles that underpin the proposed solution or appmar:_ﬁ“""-'{_

presented in this paper. These principles serve as the foundational framework upon which this
whitepaper's viewpoint, recommendations, and solutions are built.

@



ﬁccesslhillty and Affordability: The first principle is to ensure that lacation-based sﬂluﬂung EF'E& .
accessible and affordable to all stakeholders in the EV ecosystem, including EV usars, Eh&t’glﬁg =2
infrastructure providers, government agencies, and other relevant parties. Demﬂr:ratlzjng &ECEEEW such
technologies will help promote inclusivity and enable widespread participation in the transition to.
sustainabile mobility.

Awareness and Education: Awareness and education about LBS is prioritized for facilitating the
transition to electric mobility. LES play a crucial role in providing accurate, real-time information about EV
infrastructure, charging station locations, range estimation, and other relevant data points to empower.
consumers with the knowledge they need to make informed decisions about EV adoption.

Data Privacy and Security: Data privacy and security are paramount in the development and
deployment of LBS solutions. The principles of privacy by design and robust data pmm:;tiq‘.ln measures to
safeqguard sensitive information related to EV users, charging infrastructure, and any other critical data
are strongly advocated.

Scalability and Flexibility: The approach emphasizes the scalability and flexibllity of LBS solutions to
accommodate the evolving needs and growth of the Indian EV market. Scalable solutions can adaptto
changes in demand, technology advancements, and regulatory requirements, ensuring long-term viability
and relevance,

Sustainability and Environmental Stewardship: Sustainability and environmental stewardship is upheld
as core principles guiding the use of LBS for the EV ecosystem In India. Location-based data to optimize
charging infrastructure deployment, smart energy management, and eco-friendly driving practices are
suggesied to reduce carbon emissions, mitigate environmental impact, and accelerate the transition
towards a greener and more sustainable transportation system: -




The automotive industry is undergoing a transformation with the growing emphasis on sustainability and
environmental consciousness. Electric Vehicles have emerged as a promising solution tg mit{gate the
environmental Impact of traditional internal combustion engine (ICE) vehicles. India, one of the world's
fastest growing automobile industries, is attuned to the need for sustainable transportation alternatives.
As India strives to address its burgeoning air peilution and energy consumption challenges, the adoption
of EVs is galning traction. However, the successful integration of electric mobility into the Indian
landscape requires addressing critical challenges, one of which is optimizing location services for a
sustainable EV ecosystem.

The establishment of a robust and sustainable EV ecosystem in India holds the promise of revoltionizing

the transportation sector, driving innevation, and paving the way for a greener and more sustainable
future.




Overview of location-based technologies

Lecation-based technologles have revolutionized the way we Interact with our surroundings and access
information, These technologies leverage varicus methods to determine the geographical position of &
device ar user, enabling a wide range of applications across industries. A list-of key location-based
technologies and their key rale in EV ecosystem include:

Golbal Positioning System
(GPS)

GPS is a satellite -based navigation system that
provides accurate location information anywhere

on Earth. It provides guldance for drivers to
navigate to charging stations and enhance the
range by oplimizing routes.

Connectivity and loT

The Internet of Things (1oT) platform facilitates
communication of EVs with charging infrastructure
and Grid management systems, ensuring real-time

data transfer, smart charging, remote monitoring,
and control of the battery packs in swapping
stations.

Spatlal Data Analysis

Here, the geographic data is used {o derive
insights to support fleet management, optimize the &

charger utilization and grid managemaent.

Geographic Information System
(GIS)

The mapping and spatial analysis of geocgraphic
data can be enabled using GIS technology. This
helps to identify charging stations, manage the
charging infrastructure and optimize energy for
grid integration. J




-'..;:- Role of Location-based Services

Location services are critical for the EV ecosystem, as they enable a variety of essential functions,

including: .

Finding and navigating to charging stations: Besides making it simple for EV drivers to locate and
navigate to the closest charging station, it would guarantee that they only see chargers that are
appropriate for their needs and/or that are operational, particularly when travelling across long distances
and unfamillar routes,

Managing EV fleets: |t s possible for fleet operators to track the location of their EV fleets in real time
allowing them to dispatch vehicles efficlently, ensure route gplimization, and quickly respond to
emergencies. The fleet operators can also monitor the battery life of their EV fleets and ensure that their
vahicles are always charged and ready for commuite.,

Developing EV infrastructure: EV infrastructure developers can recelve a first-hand information on
where EV drivers are charging thelr vehicles and how often they are using the charging stations. This
would help in identifying new locations for charging stations and optimizes the placement of charging
stations. Insights are also available on the driving patterns. and charging needs of EVs.

Predictive maintenance: The EV manufacturers can get to know how EVs are being used and where
they are being driven through the data collected from location services. It would assist in developing.
predictive maintenance programs which prevent problems before thelr accurrence.

Usage-based insurance: By using location services, the insurance companies can track EV usage and
offer usage-based insurance policies. This ensures affordable EV ownership for drivers.

The following tables provide an overview of the suitability and eriticality of location services for different

stakeholders of the EV ecosystem: ]
Stake holder Suitability Criticality
EV owners/drivers High High
Charging station operators High High
Litilities/ Energy Suppliers Medium Medium
EV manufacturers Medium Low
Insurance companies Medium Low
Fleel managers High High
.LGD“"EM ments & Regulatory bodies High Medium v




Stakeholder

EV
owners/drivers

Charging station
operators

Utilitles! Energy
suppllers

EV

manufacturers

Insurance
companles

Fleat Managers

Government &

Suitability

Primarily for navigation and trip
planning, they need to find
charging stations. plan routes with
charging stops, and monitor thair
vehicles' range.

To identify suitable location for EV
charging statlons. The success of
their business relies on strategic
p!acement o maximize convenience
for EV owners,

To plan and manage the distribution
of electricity to the EV charging
stations. They also use location
services for grid management and
load forecasting.

Require accurate and real-time
location data to optimize their
supply chain and production
processes including tracking the
movement of components, raw
materials, & finished vehicles
between various facilities and
distribution centres.

To do assessment of risk factors
for BV owniers. This consists of
evaluating the safety of the areas
where vehicles are parked and
driven,

To track and manage their flests of
EVs efficiently. This includes
monitoring vehicle location,
optimizing routes, and ensuring
timely maintenance and charging.

To monitor and manage the growth

Critical services

Accurate real-time mapping,
up-to-date charging station
information, and route planping,
based on battery status are essential
for EV owners. They rely an these
services to make their EV experience
seamless and convenient.

Site selection, demand analysis, and
avallability of real-time charging station
data are critical. They need to ensure
that charging stations are placed in
areas with high EV traffic.

Load forecasting, grid management-and.

real-fime data on charging station

demand are crucial for energy suppliers.

These services ensure the reliable
delivery of electricity of charging
stations.

Real-lime tracking, route optimizing and
geofencing are critical location services
for EV OEMs. These services help
reduce production costs, improve
efficiency, and ensure timely delivery.

Risk assessment and accident data are
critical for insurance companies to help
in setting appropriate premiums and
assessing claims accurately.

Real-time GPS tracking, route
planning, and predictive maintenance
alerts are crucial for fleet managers.
These services help reduce
aperational costs, improve driver
safety, and maximize fleet uptime.

Data on EV charging infrastructure,

Regulatory of EV ecosystem, plan investments traffic and emissions are critical for

bodies and enforce regulations. governments. They use it to develop
policies that support EV adoption,
improve air quality, and manage
congestion.

-

o



 Data centricity in the EV Ecosystem

The integration of data-centric location-based technologies in the EV ecosystem ensure*s many E-Eineﬂfs
to all the stakeholders. However, it is important to understand the role of data, b@}ng the fundam&ntﬂl
anabler influencing several aspects as listed below:

Vehicle related data leading to the advancements in EV Technology

EV data which is collected and disseminated plays a significant role in imp rquing__the EV technology, For
instance, vehicle related data like elevation changes, driving speeds, charging patterns, acceleration
patterns, etc., help OEMs to better understand real world driving conditions and how EV batteries
perform in different geographic regions and climates. it helps them to optimize the performance of EV
components such as batteries, motors, and power electronics.

Data related to Charging Infrastructure and Grid Integration

Baoth, grid-related data and the charging infrastructure data are required to optimise the EV charging
networks. The EV users could experience seamless charging when they have provision to real-time data
an charger avallability and utilisation. It also assists in identifying areas with inadequate charging
infrastructure. Charging Polnt Operators (CPOs) play a crucial role in this ecosystem by contributing their
own data and sourcing additional charging data independently. This would help EV owners to effectively
plan and manage their charging expenses and could also lead to the development of standardized
payment systems for cross-network charging. Additionally, the avallability of grid data ensures optimal
management of electricity demand and reduces congestion on the grid, It prevents grid overloads and
ensures the avallability of electricity during peak charging times.

Data related to Consumer Experience and Behaviour

The pricing models and preferences could be decided based on data on consumer charging behaviour.

This would lead to the development of affordable and cost-effective charging selutions, thereby,

improving EV adoption. Charging history data also helps In understanding consumer behaviour leading

to optimised placement of charging Infrastructure and demand management. Vehicle Telematics data {
related to vehicle speed, location and usage aid in fleet management, route eptimization, and related
navigation systems.

Data to aid Regulatory and Policy Development

The data is also significant for developing EV related regulations and policies. Quantifying data related to
emissions reductions, improvement of atr guality index and the techno-economic and environmental
impact of EV's would help regulators and policy makers to come up with better incentives and mandates:
for EV penetration. This is crucial for evaluating the positive effects of EVs on public health and
ecosystems. For instance, recently battery swapping and battery waste management rules to support
battery recycling, have gained importance in the discussion around EV ecosystem,.
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The below infographic shows the entire EV location-based ecosystem being connected by a common
thread of data:

Battery Status Power. Demand

Charging Histary & Renewable Energy
Location Generation
Congestion

Route Planning Data-centric EV
. location ecosystem

Charging Station | 2

Avvatlability
Power Output
Pricing & Payment Infomation

Freferences
Hahits
MNeeds

Market potential for location services for

EVs in India

During COP26, India unveiled its ambitious decarbonization target for 2030. This entails reducing carbon
emissions in the energy sector by 50 percent and attaining 500 gigawatts of renewable energy
generation capacity by the year 2030, while also becoming a part of the global EV30:&30 campaign. To
achieve this, India alms to triple its current renewable capacity, with the EV30&30 campaign specifically
targeting the goal of ensuring that EVs account for at least 30 percent of new vehicle sales by 2030,

By 2030, as per a Bain & Co. report, electric two-wheelers could make up-about 40 to 45 percent of all
EVs sold in India, and electric passenger vehicles could make up about 15 to 20 percent, However, as per
a MNitl Aayog repart, the indian government is aiming for EV adoption to reach 40 percent for buses, 30
percent for private cars, 70 percent for commercial vehicles, and 80 percent for two-wheelers by that
timetine.

India’s EV industry is expected to cross sales of 10 million units by 2030, with an overall adoption rate-of
mare than 30% across different vehicle classes. Furthermaore, mare than a third of all two-wheelers sold
by 2030 will be electric. EV adoption for passenger cars, however, is likely to be a mere 10°% by that time,
amounting to just 5% of total EV sales. Given the achievable volumes we expect, India will likely be
among the top 10 EV markets globally by 2030,

The current low rate of passenger EV adoption is due to many barriers. However, India can have much
higher-adoption if private players and the government work together to remove these barrers. An
adoption rate of about 50%, with mare than 17 million units of EVs soid by 2030, Is possible through
collaborative stakeholder action,

The growth of the EV sector is being driven by several factors, including government incentives,
declining battery costs, and increasing consumer awareness of the environmental benefits of EVs. As the
EV sector continués to grow, the market for B2B and B2C location services is also expected to grow.
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' case study I ChargePoint
-chargepoin- ‘

Company Overview

ChargePoint operates over 50,000 charging stations In 14 countries making It the world's largest EV
charging network. It provides several EV charging solutions for various stakeholders like businesses,
fleets, and individuals. '

Challenges

ChargePoint had to provide ease of access convenience for pecple to charge their vehicles to accelerate
the adoption of EVs, Therefore, the company had to expand its charging network and come up with e
and innovative charging solutions.

Solution
ChargePoint came up with the following solution:

« Expansion of its charging network: ChargePoint installed charging stations in different locations by
partnering with businesses, municipalities, and other organizations. This covered workplaces, multi-family
dwellings, retall centers, and public parking spaces.

* Innovative charging solutions: The company developed fast-charging stations, wireless charging pacds,
and charging stations for fleets. '

+ Investment in technology: The company invested hugely in the EV charging technology & associated
infrastructure to provide a seamless experience for EV stakeholders. For instance, the company
conceptualized and developed a mobile application to aid the EV drivers to remotely find the location of
charging stations.

Results

The effortsin turn made EV charging more accessible and convenient, which has contributed leading to
the growing adoption of EVs. Over 10 billion kilowatt-hours of electricity were dispensed by the
company's charging stations in 2022, sufficient to provide a range of over 20 billion miles of EV driving.

Customer Case Study: QuadReal

GuadReal is a company Into real estate based out of Canada owning and managing a portfolio of office,
retall, and residential properties. The company explored the possibility of providing EV charging stations
to its tenants and customers. QuadReal joined hands with ChargePoint for setting up EV charging
stations at its Post Building in downtown Vancouver. The Post Building comprises of office and retails
space, and residential units.

ChargePoint set up fast-charging stations and standard charging stations at the Post Bullding and
provided QuadReal with a subscription-based service, This Included site preparation, instaliation,and
proactive menitoring. This initlative was welcomed by everyone leading to a conslderable increase in the
number of EVs parked at the bullding since the Installation of the charging stations.




Additional Benefits of ChargePoint

% The cnmpany‘a charging stations are robust and there Is a dedicated 24/7 customer supnart mm T’I‘Ee
EV charging solutions provided by ChargePaint are scalable (for businesses of aH sizes, i'mm smaﬂ
businesses to large enterprises).

* The company Is also imbibing sustainable practices by providing solutions with mrnlmal Imp‘attﬂn the:
environment and is ensuring a reduction in the carbon footprint of transpc:rtatmn

ChargePoint has also addressed the challenges related to the creation of a dynamic charging station
data ecosystem. It has ensured data quality, privacy, standardization, and accessibllity. For instance,
ChargePoint collaborates with the operators In the charging station for collection and verification of the
data. Encryption and anonymization techniques are used to ensure that the EV drivers’ privacy is
protected. The company has also iImplemented data standards which are in-sync with a wide bandwidth:
of charging stations. The data is also made available to EV drivers through several channels, namely. the
mobile app, website, and APls,

Comncluslorn

ChargePoint Is significantly accelerating the adoption of EVs by providing ease of access and
convenience for people to charge their EVs by expansion of its charging network, ﬂﬁueiﬂpn‘bent of
Innovative charging solutions, and heavy Investment in technology.
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Case study 2: HERE Technology

Company Overview

HERE Technologies provides location data and technology services which are used by a wide range of
businesses and organizations, including automotive and logistics companies. and government agencies:

Challenge

There is a necessity to constantly update the maps and location data owing to changes in the
demographic profile and other factors. In the context of EV, accurate, real-time maps and lm:aris::n
technology become key factors in mrtlgallng charge and range anxiety optimizing energy consumptions
and improving the EV driving experience.

Solutiom

The primary sources that HERE Technologies used ta gaiher and updafe its maps and location data while
prioritising user consent and privacy are:

» Proprietary data: HERE Technologies has a wide range of proprietary data collected from HERE
owned vehiclés equipped with lacation sensors, mobile devices through HERE navigation applications,
elc.

# Data Providers: HERE Technolagies collaborates with many partner companies and third-party data
providers to access a wide range of proprietary data sets for updating and improving its maps.

» Data from sensors: By making use of sensors, cameras, LIDAR and radar technology, the data is
collected which is then used to create and update the maps of HERE Mobility.

# Vehicle data: The data collected from connected wehicles is used to track vehiclé movement and Emi in:
the identification of traffic congestion hotspots.

# User data: The data collected from the users identifies potential errors in HERE's maps and rmpraves
the location data accuracy of HERE.

Alongside a comprehensive EV portfolio that enables OEM customers 1o:

# Plan and locate charge peoints: Plan charging with a growing database of over 1.2 million EV charging.
stations globally including information on specifications, type and real-time availability.
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+ Predict range and charger availability: Leverage critical data sets and machine learning (ML) to ‘
Improve range estimation and predict when a charger will be avallable for us. ' .

# Navigate and optimize range: Use charge-aware routing for embedded or mobile applications that
plan your charging stopovers and optimizes energy consumption.

# Charge and pay: Create an end-to-end driver journey capable of making réservations and payments
with unique-charge peint IDs from more than 250 e-mobility service providers and covering over 4000
charge point operators.

Resuilt
Consequently, the company accrued several benefits:

+ More accurate maps: The constant collection and updating of its maps with new data has ensu red
HERE Mability's maps are more accurate than ever before,

# More detailed maps: Since the company uses several sources like sensaors, vehicles and users to
collect data, its maps are more detailed than ever before.

» Mitigating Charge Anxiety: Gaining visibility into over 1.2 million charge paiiirﬁ glabally and leverage
ML powered services to predict charge point availability.
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» Optimizing Routing and Range for EVs: Optimizing routing for EVs and predicting range using
locationservices and data that conslder factors such as road topelogy, driver profiles, charge point
planning, real time traffic and more,

» Customizing the EV Driving Experience: Personalizing the EV driving experience by leveraging
bring-yourown-data (BYOD] and custom filtering of e-mobility service providers that is tailored to OEM
and driver needs,

Customer Case Study: Lotus Eletre

HERE Technologies was chosen by Lotus and ECARX to deliver integrated navigation services to the
recently launched Lotus ELETRE, the automaker's first pure electric hyper-SUV. Lotus is mitigating EV
anxiety with its pure electric hyper-SUV-as the first vehicle in Europe to offer EV Routing. EV Range
Assistant and Predictive Routing through HERE Navigation, HERE's software-as-a-service, cloud-native
navigation solution for connected vehicles.

With HERE Navigation, the Lotus ELETRE's navigation experience can be updated over-thé-air. ensuring
that drivers have access to the very latest version, Additionally, Lotus and ECARX are using the HERE
Software Development Kit (SDK) to imtegrate HERE Navigation into the Lotus Hyper OS5 mobile
application for drivers to have an end-to-end navigation experience, inside and outside the vehicle.

Additional Benefits of HERE Technologies

HERE’s maps have a coverage of over 200 countries and territories, and its routing engine has a facility
to provide for multimedal transportation, including cars, trucks, bicycles, and pedestrians. The company
also provided realtime information related to traffic for different regions around the world.

Conclusion

HERE Technologies is a leading provider of location data and mapping services, HERE'S praducts and
services are used by a wide range of over 1300 businesses and organizations, including automotive
companies, logistics companies, and govemnment agencies.




®
Challenges and Future outlook

Harnessing the power of data in the EV location ecosystem comes with its.own set.of opportunities

and challenges. A few of these challenges impede the full harnessing of location-based services in
the Indian EV sector,

Charging

Daty Accuarcy &
Infrastructure Gaps

Ibesgeation

Limited availability and accessiblity of Inconsistent and Inaccurate mapping data
charging infrastruce across the country can lead to navigation issues and
pose a significant challenge. Lack of misguidance. Integrating accurate and
real-time data on charging station lacation, real - time data on charging station

status and availability makes it challenging

locations Into navigation systems remains a
for EV users to plan thelr routes challenge
effectively.

Interaperability

Regulatary
Challenges

Framework

Lack of standardization & Interoperability
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Addressing these challenges requires concerted efforts from government bodies, private sector
stakeholders, and technology providers. A holistic approach that focuses on infrastructure
development, standardization, awareness campaigns, and supportive policies is essential for
leveraging the power of location-based services to boost EV adoption In India,




Future trends harnesslng |EII:EtIEII"‘I
intelligence for EVs

Leveraging location intelligence for the EV ecosystem is expected to bring forth several exclting
trends in the future, driven by advancements in technology, changing consumer behaviors, and the
ongoing efforts to enhance sustainability. Here are some key future trends in leveraging location
intelligence for the EV ecosystem:

Real-Time Dynamic Charging Networks ‘
Trend: integration of real-time data for dynamic charging networks.

Impact: Location intelligence will enable EV users to access up-to-the-minute information on the

avallability and status of charging stations, helping optimize charging routes and reduce range anxiety.

Augmented Reality (AR] Navigation for Evs:

Trend: integration of AR navigation for electric vehicles.

Impact: Location intelligence will be used to enhance navigation systems, providing drivers with AR
overlays that display real-time information about charging stations. traffic conditions, and relevant points
of interest.

Personalized In-Vehicle Experiences:

Trend: Integration of location intelligence for personalized in-vehicle experiences.

impact: EVs will use location data to tailor in-vehicle features and services based on the driver's
preferences including recommending nearby attractions, restaurants, and charglng stations.

Collaboration Platforms and Interconnected Ecosystems:

Trend: Grawth of collaboration platforms for an Interconnected EV ecosystem. 9
Impact: Location intelligence will facilitate collaboration between EV manufacturers, charging \
infrastructure providers, and other stakehaolders, creating seamless and Integrated experences for Users.

Edge Computing for Real-Time Decision-Making:

Trend: Growth of edge computing capabilities for real-time decision-making.

Impact: Location intalligence at the edge will enable EVs to make guicker and more informed decisions,
such as adjusting charging strategies based on immediate grid conditions and realtime traffic updates.

Blockchaln for Secure Location Data Transactions:

Trend: Integration of blockchain technology for secure location data transactions. _

Impact: Blockchain will enhance the security and transparency of location data transactions, fostering
trust among stakeholders and encouraging greater data sharing within the EV ecosystem.




EV Location Based Services (LBS) are gaining importance owing to the gradual switch and transition ‘tﬂ'-

electric/hybrid vehlcles: EV LBS help locating EV charging stations, route planning and c:pttmtzatlﬂn _

depending on the charger avallability. However, there are several inherent challenges which nEﬁdtﬂr be ‘
d

addressed by the policy makers and other important stakeholders like ariginal equtpmenl manufa-zturers
(OEMs), charge point aperators, fleet operators etc., to ensure deeper penetration of EV LBS which woul
in turn lead to faster adoption of EVs in India. Some key suggestions in this regard are;

1. Implement location-based services 1o provide real-time updates on the status and availability of
charging stations, reducing range anxiety for EV owners. Charging station operators must provide real
time information to EV users about charging points capacity, type, status, timing, prices and technical
issues |fany.

2. Government shall develop clear regulations and standards for the integration of LBS in EV-related
applications to ensure data accuracy, and interoperability. It must establish guidelines for the use of LBS
data to enhance EV user experiences while addressing security and privacy concems.

3. Collabarate with smart city and mobility Initiatives to Integrate EV-related LBS into existing urban
planning systems. Leverage LBS for optimizing traffic flow, parking availability, and route plannlneg for EVs
within smart city frameworks.

4, Collaborate with stakeholders to develop standards that ensure interoperability between different BV
charging networks. Implementing LBS solutlons can provide users with information:on interoperable
charging stations, fostering convenience and flexibility.

5. Creation of an all-inclusive public app for EV users in India that allows them to locate the station,
navigate, check cost and availability, book a charge point, pay for charging.

®
6. Harness the power of data analytics and machine leaming 1o extract meanimngful insights from the
growing volume of data, enhancing the efficiency and sustainability of the EV ecosystem. There can be a
mechanism to collect dynamic charging station data in India;

Z. Governments can financially support businesses that develop and deploy loction-based solutions for
the EV sector through incentives/subsidies. Public-private partnerships could also be encouraged
between charging networks and related location services.

8. Programs can be launched to spread education and awareness o the consumers about the benefits of
EV= and Location based services.




This white paper addresses the significant role of data-centric location senvices in promating the cause of
sustainability within the EV ecosystem. As the globe transits towards a cleaner and environment frEa:IdI:.r
mode of transportation, it is necessary to integrate location-based technelogy services to prepare and
empower all the stakeholders in this journey. As explored, the EV location ecosystem, mn'mrise& a‘-i'aﬂer.t
range of stakeholders, ranging from Individual drivers to fleet operators, charglng infrastructure
providers, original equipment manufacturers, government agencles and energy utilities.

It could be stated that LBS are the backbone of a sustainable EV ecosystem and help in fostering
innovation, enhancing the user experlences, and making EV adoption more accessible cutting across
demoegraphics. However, there are several challenges which need to be emphasised as well. Since a
huge amount of data is Involved, there are legitimate concerns over privacy and wbersecurity threats. It
is also important to have a standardized data format to fully leverage the potential of location services.

It is essential to have a seamless coordination and collaboration between different stakeholders to
ensure a balance between convenience and data security, accessibility, and environmental responsibility:
The real challenge lies in the integration of location services under a common platform that will :
accelerate the development of a sustainable EV ecosystem, This would go a long way in reshaping the
future of transportation, reducing harmful emissions and carbon footprint, and promoting a cleaner,
envirenment friendly mode of travel, EV LBS would continue to play a predominant rele in the journey
towards sustainability leading to a greener, more responsible future.









