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Preface 

India’s electric mobility sector is undergoing a structural shift, supported by aligned policy measures, 

deepening industrial capabilities, and growing investor interest. Concerns over air pollution, energy 

security, and fossil fuel dependency have elevated the importance of transport electrification. This 

shift is no longer confined to individual vehicles but now spans manufacturing ecosystems, energy 

infrastructure, and urban logistics systems. The ecosystem-wide transformation has placed original 

equipment manufacturers in a pivotal position, driving innovation and volume across the full range of 

vehicle categories. 

Electric two-wheelers and three-wheelers have emerged as early winners, offering viable economics 

for daily commutes and commercial use. These vehicles benefit from lower operating costs, targeted 

subsidies, and product designs suited to India’s mobility needs. Although four-wheelers and heavy 

commercial vehicles face more complex adoption hurdles, they are steadily advancing with 

improvements in battery efficiency and a growing range of available models. Institutional buyers and 

fleet operators are beginning to scale adoption, accelerating the momentum across vehicle segments. 

These shifts are underpinned by improving cost dynamics, particularly where usage intensity is high. 

For logistics providers, ride-hailing platforms, and public transport agencies, electric vehicles now 

offer a strong financial case relative to conventional alternatives. The declining total cost of ownership 

across categories is driven by reduced energy costs, falling battery prices, and simplified maintenance 

requirements. This cost advantage is encouraging broader participation, especially among 

commercial fleets and urban mobility operators, and is starting to influence private consumer 

preferences. 

As the vehicle market evolves, infrastructure is expanding to match. Charging networks are growing 

across metro areas and transport corridors, with over 25,000 public chargers installed by 2024 and 

significant further expansion expected by 2030. Both slow and fast charging solutions are being 

developed to support different use cases, while battery swapping has gained traction for high-turnover 

vehicles in dense urban zones. However, infrastructure rollout faces persistent challenges, including 

low utilization at many sites, land acquisition issues, and insufficient grid access in some regions. 

These factors must be addressed to keep infrastructure in step with rising demand. 

The public sector remains central to addressing these challenges. National initiatives such as FAME 

and the PM E-Bus Sewa scheme are aligning incentives across vehicles, charging stations, and public 

transport systems. State governments are reinforcing this momentum by offering land, tax incentives, 

and concessional tariffs. Policy direction is gradually moving beyond subsidies toward long-term 

frameworks that promote scale and operational stability. This shift is enhancing investor confidence 

and allowing developers to plan with greater certainty. 

Alongside infrastructure and policy, sustainability has become a critical concern. Lifecycle emissions, 

battery reuse, and material sourcing are receiving more regulatory and industry attention. India’s 

Battery Waste Management Rules and the push for cleaner energy inputs in charging infrastructure 

reflect this shift toward responsible growth. Sustainability considerations are now influencing 
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procurement, investment, and compliance decisions across the value chain, reinforcing long-term 

resilience in the sector. 

Supporting this ecosystem is a growing flow of capital. From 2019 to 2024, India attracted close to 

USD 60 billion in investments related to electric vehicles and supporting infrastructure. Investment 

activity spans vehicle assembly plants, battery manufacturing, and nationwide charging networks. 

Financial structuring is also evolving, with project finance models beginning to gain traction in capital-

intensive infrastructure segments. However, limited availability of long-duration and risk-aligned debt 

continues to constrain scale. Bridging this gap will require closer alignment between regulators, public 

financiers, and private capital providers. 

India now stands at a pivotal juncture in its electric mobility journey. The foundation has been laid 

across manufacturing, infrastructure, and policy. The challenge ahead lies in execution at scale. 

Meeting this challenge will require unlocking grid capacity, accelerating permitting and approvals, and 

channeling large-scale institutional capital. If these efforts succeed, India can position itself as a global 

leader in sustainable mobility and build a transport system that is inclusive, competitive, and future 

ready. 
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India’s transport sector plays a critical role in supporting economic activity but also contributes 

significantly to greenhouse gas emissions and urban pollution. The growing demand for mobility, 

fueled by rapid urbanization and increasing vehicle ownership, has intensified the need for cleaner, 

more efficient alternatives to traditional internal combustion engine (ICE) vehicles. Electric vehicles 

(EVs) are emerging as a strategic solution to address these challenges, offering the potential to 

reduce emissions, lower energy dependency, and support sustainable urban development. 

EVs differ fundamentally from ICE vehicles in their propulsion systems, relying on stored electrical 

energy to power electric motors. This change reshapes the drivetrain architecture and energy 

conversion processes, while still retaining several shared components such as braking systems, 

suspensions, and structural elements. The transition to electric power introduces a new set of systems 

unique to EVs, including batteries, inverters, electric motors, and battery management systems. 

These components define EV performance, range, and energy efficiency, and require specialized 

thermal and control systems for safe and reliable operation. 

E-mobility brings significant advantages beyond environmental benefits. Economically, EVs offer 

lower running and maintenance costs due to fewer moving parts and the use of electricity instead of 

petrol or diesel. Policy support in the form of subsidies, tax incentives, and reduced registration fees 

further lowers barriers to adoption. Environmentally, EVs eliminate tailpipe emissions and operate 

with high energy efficiency, contributing to improved air quality and climate goals, especially as India’s 

grid becomes greener. Socially, the quiet operation and improved driving experience of EVs offer a 

more user-friendly alternative suited for dense urban environments. 

INTRODUCTION 1 
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Figure 1: E-mobility value chain. 

  

 

Source: Secondary research 
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Charging infrastructure and mobility services complete the landscape, with public and private 

stakeholders building the physical and digital backbone required for EV adoption. Battery swapping, 

fast charging, and urban charging networks are addressing operational barriers, especially for 

commercial fleets and high-utilization segments. These developments, combined with targeted 

regulatory frameworks and public investments, position e-mobility as a foundational pillar in India’s 

effort to build a cleaner, more resilient, and future-ready transportation system. 

This foundational chapter sets the strategic context for understanding the pivotal role that OEMs and 

charge point operators play in accelerating India’s e-mobility transition and highlights the 

infrastructure-driven perspective required to effectively support their expansion. 
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Chapter Summary 

India’s electric vehicle OEM landscape is undergoing a structural transformation, driven by shifts in 

propulsion technology, evolving vehicle categories, and expanding manufacturing capabilities. EVs 

span a wide technological spectrum, from mild hybrids to fully battery electric vehicles (BEVs), each 

varying in CO₂ reduction and electrification level. BEVs, powered entirely by electric motors using 

lithium-ion batteries, offer 100% tailpipe emission reduction and now define the strategic end-goal of 

most manufacturers. Intermediate formats like plug-in hybrids and full hybrids still play a role in 

transitional segments but are increasingly being deprioritized as the cost and performance of BEVs 

improve. 

The EV market in India is divided into passenger and commercial categories, each with distinct 

adoption drivers. Passenger EVs include electric two-wheelers, three-wheelers, and cars, with electric 

scooters and e-rickshaws seeing the fastest growth due to lower costs and policy incentives. 

Commercial EVs such as cargo three-wheelers, electric light commercial vehicles, buses, and heavy-

duty trucks are gaining traction in fleet operations and public transport. Electric buses and last-mile 

delivery vehicles are benefiting from targeted procurement programs and fleet electrification 

mandates, particularly under government-led schemes like FAME-II and PM E-Bus Sewa. 

Globally, EV adoption is accelerating with BEVs projected to account for 74% of light vehicle sales by 

2040. Markets such as Europe and China are moving toward near-total electrification by the mid-

2030s, driven by stringent regulatory mandates and consistent battery cost reductions. 

India’s overall EV share remains comparatively lower but has recorded strong growth across key 

segments. As of 2024, India has become the world’s largest electric three-wheeler market, with 

penetration of ~22%, surpassing China. As of 2025, India has electric two-wheeler penetration of 

around 6% with approximately 12.80 lakh units, electric three-wheeler penetration of around 60.00% 

with approximately 7.97 lakh. Indian electric four-wheeler market reached an all-time high, with sales 

surging by approximately 87% year on year to hit approximately 1.70 lakh. Looking ahead to 2030, 

ELECTRIC VEHICLE OEMS 2 
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two-wheeler and three-wheeler EV penetration is projected to reach 40% to 45%, four-wheeler EV 

sales are expected to cross 10 lakh units, and electric bus penetration is anticipated to rise to 15% to 

25%, outpacing the global average of 17%. 

Govt of India has targeted to achieve 30% EV penetration across all segments by 2030, however at 

present it is below 10%  

Figure 2: Share of 2W & 3W EVs in vehicle sales (%) 

 
Source: Vahan, IEA, IBEF, Lit Search, Secondary research 

Figure 3: Share of 4W EVs in vehicle sales (%) 

 

Source: Vahan GOI Dashboard, IEA, Secondary research 
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Figure 4: Share of EV buses & trucks in vehicle sales (%) 

 

 

Source: IEA, IBEF, Vahan, Lit Search, Secondary research 

 

The domestic competitive landscape remains fragmented but is steadily consolidating around leading 
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share gains, rising to approximately 23% in 2025 from 19% in 2024. In contrast, Ola Electric witnessed 
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e-3W segment continues to lead across electric vehicle categories, accounting for approximately 60% 

of the market with 7.97 lakh vehicles registered in CY 2025, considerably outpacing both electric two-
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6%

2%

4%

1%

0%

1%

2%

3%

4%

5%

6%

7%

Bus Truck

Global India



 

E-mobility and charging infrastructure in India  

 

7 

This information is confidential and belongs to State Bank of India (Centre of Excellence, PF&S SBU), it is not to be relied on by any third party without SBI's prior written consent 

 

approximately 63% of the market in 2025, establishing a strong duopoly in this nascent segment. 

Figure 5: Market share* 2W segment 

Note: *Market share calculated on number of units sold; Figures for calendar year (CY); 

Source: Vahan portal  

The overall electric 2W market volume shows robust year-on-year growth, expanding steadily from 

631k units in 2022 to 1280k units in 2025. Market dynamics have evolved significantly, with legacy 

automotive players like TVS Motors and Bajaj Auto steadily capturing major market share by 2025. 

Early market leaders and certain pure-play EV startups experienced a contraction in their relative 

market share as competition intensified over the four-year period. The fluctuating share of the 

comparatively smaller players highlights a highly fluid, competitive and continuously restructuring 

industry landscape. 

Figure 6: Market share* 3W segment 

 

Note: *Market share calculated on number of units sold; Figures for calendar year (CY);  

Source: Vahan portal  
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The 3W segment has witnessed massive volume growth, surging from a base of 25k units in 2022 to 
approximately 237k units by 2025. Bajaj Auto has demonstrated aggressive market capture, 
expanding its share from just 6% in 2023 to become a leading player at 33% in 2025. Mahindra has 
maintained a highly stable and strong core presence, consistently holding around 35% to 37% of the 
market share throughout years. Legacy players like Piaggio Vehicles and smaller players have 
experienced a sharp contraction in market share due to intensifying competition from major 
automotive brands. 

Figure 7: Market share*, 4W segment 

 

 

Note: *Market share calculated on number of units sold; Figures for calendar year (CY); 

Source: Vahan portal  

The 4W segment has experienced substantial and continuous volume growth, rising steadily from 

33K units in 2022 to reach 170K units by 2025. While Tata Motors initially commanded a near-

monopoly with 83% markets share in 2022, its share has significantly reduced to 39% by 2025 as the 

market matured. At the same time, MG Motors has rapidly increased its foothold in the segment, 

scaling its market share threefold form 10% in 2022 to a substantial 30% in 2025. Players like 

Mahindra have seen a notable surge in traction towards the end of the period, jumping to a 20% 

market share in 2025, signaling a much more fragmented and competitive landscape. 
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Figure 8: Market share1, E-Buses segment 

Note: Classification of vehicles as per Vahan portal; 1) Market share calculated on number of units sold; Figures for calendar year (CY); 

Source: Vahan portal, Lit. search 

The electric bus segment has registered consistent year-on-year growth climbing from 1.9K units in 

2022 to reach 4.4K units by 2025. Tata motors, even though had a market share of 48% in 2023, 

reduced to 5% by 2025. Key established players like PMI and Olectra have maintained roust, long-

term relevance, collectively securing nearly half of the total market share by 2025. The fluctuating 

market distribution across multiple brands highlights an unsettled competitive landscape where 

leadership frequently shifts based on ongoing procurement and order cycles. 

Figure 9: Market share1, E-truck segment 

 

 

Note: Classification of vehicles as per Vahan portal; 1) Market share calculated on number of units sold; Figures for calendar year (CY); 
Source: Vahan portal, Lit. search 
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The electric truck segment remains relatively small and experimental, experiencing an initial dip 

before climbing to a peak of 565 units by 2025. IPL Tech has shown a highly volatile but aggressive 

growth trajectory, expanding its share from 11% to reach a significant 36% foothold by 2025. The 

segment is witnessing rapid formalization, marked by the entry of legacy commercial vehicle 

manufacturers like Ashok Leyland capturing 12% of the market in 2025, alongside a massive 33% 

surge in “smaller” players. 

On the technology front, EV components such as battery management systems, power electronics, 

electric motors, and reduction gears are evolving rapidly. Trends include the adoption of solid-state 

batteries, wide-bandgap semiconductors like SiC and GaN, and axial flux motors to improve power 

density and efficiency. Vehicle platforms are moving toward centralized drive control units and 

integrated e-axles. Manufacturing processes are also transforming with the adoption of giga press 

casting, integrated powertrain modules, and AI-driven factory automation using autonomous mobile 

robots (AMRs) and drones for logistics and inspection. These innovations are helping OEMs reduce 

production costs, increase throughput, and build modular platforms suited for scale. 

EV OEM segment is high capex with economics dependent on the overall EV ecosystem 

infrastructure. With the development of the infrastructure, margins improve as utilization improves due 

to customer adoption. Realizing its full potential will require strategic focus on customer acquisition, 

efficient manufacturing practices and controlled costs. 
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India’s EV charging infrastructure is emerging as a cornerstone of the country's broader electric 

mobility transition. The charging ecosystem spans across hardware, software, energy distribution, 

and service provision, forming a complex supply chain that supports public and private charging 

networks.  

Stakeholders across this value chain include hardware manufacturers, software developers, charge 

point operators (CPOs), power utilities, and customer-facing platforms. Infrastructure solutions range 

from fixed plug-in charging to battery swapping, with a growing emphasis on integrated digital 

interfaces for payment, energy management, and user experience. Multiple business models are in 

play, from fully integrated operators to capital-light platforms, each addressing a specific segment of 

the market. 

Figure 10: Mapping of key players across value chain and operating models 

 

Note: 1) Includes e.g., smart energy services providers, aggregators, mobility service providers 
Source: Secondary research 

CHARGING INFRASTRUCTURE 3 
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Figure 11: Public charging stations in India (current and forecast) 

* To achieve a ratio of 1:40 charging infrastructure to EVs. 
 Source: Press Information Bureau, Invest UP 

The Indian public charging network stood at approximately 29,151 stations as per PIB press release 

dated 16th Dec 2025. This base is expected to scale to 60,000 to 120,000 units by 2030, reflecting a 

projected CAGR of 20% to 38% over the forecast period. Government schemes such as FAME II and 

PM E-Drive have allocated over ₹900 crore and additional capital to install more than 72,000 chargers 

by 2026. On the private side, players like Tata Power, Statiq, and Jio-bp have announced ambitious 

expansion plans, with targets of up to 30,000 charging points by the end of the decade. These rollouts 

are concentrated in urban clusters, highways, and transit hubs. Despite the growth, utilization remains 

low, with current levels ranging between 1% and 3% across most charging stations. 

Figure 12: Indian charge point operators 

 

Source: Secondary research 
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India’s competitive landscape for EV charging is fragmented but expanding. As on 2024, Tata Power 

leads with over 5,600 public chargers, followed by Statiq at 7,000 units and Jio-bp with more than 

5,000. These operators are increasingly entering partnerships with OEMs, urban developers, and 

state agencies to secure prime real estate and optimize site throughput. Others such as GLIDA and 

Servotech are scaling through network aggregation, shared platforms, and digital mobility services. 

The CPO segment remains capital intensive, while emerging players focus on regional deployment, 

cost-effective AC solutions, and commercial fleet partnerships to improve returns. 

The technology landscape of EV charging in India covers plug-in AC and DC systems, battery 

swapping models, and emerging bi-directional and wireless charging solutions. Connectors such as 

CCS2, CHAdeMO, GB/T, and Type 2 dominate current deployments, supported by communication 

protocols like CAN and OCPP. Four levels of charging speed are categorized: slow (below 3.7 kW), 

medium (3.7–22 kW), fast (22–150 kW), and ultra-fast (above 150 kW). India’s domestic standards 

include AC001 and DC001 for public use. Technological innovation is now pivoting to liquid cooling, 

bi-directional charging, and smart energy management systems capable of dynamic pricing and 

renewable energy integration. The future roadmap also includes Vehicle-to-Grid (V2G) infrastructure 

and inductive charging for fleet depots. 

Infrastructure diversity is matched by rapid shifts in charging technology adoption. Level 1 and 2 

chargers serve residential and light commercial vehicles, while Level 3 and Level 4 DC fast chargers 

are being installed along intercity corridors and at fleet hubs. Battery swapping has emerged as a 

preferred model for e-rickshaws and e-scooters, led by companies like Sun Mobility and Battery 

Smart. Swapping allows for 2-minute battery exchange, addressing range anxiety and downtime 

constraints for commercial users. However, swapping faces interoperability and standardization 

challenges, limiting broader applicability across vehicle platforms. 

Emerging trends are poised to reshape the economics and scalability of India’s charging 

infrastructure. Bi-directional charging could enable grid balancing, while wireless inductive pads may 

find traction in structured environments like bus depots and office campuses. AI-based smart charging 

and time-of-use pricing are gaining traction as utilities attempt to manage peak loads. Static wireless 

charging is under pilot deployment, with dynamic road-based charging still in exploratory phases. 

However, high capex, grid integration bottlenecks, and lack of monetization from ancillary services 

continue to constrain adoption. 

Commercially, EV charging in India remains a marginal business. The total cost of setting up a fast-

charging station, is between ₹10 lakh to ₹50 lakh depending on the scale and charger type, post 

considering 70% subsidy on charging hardware. Revenue is typically dependent on utilization, which 

is currently too low to cover fixed costs.  

Most operators require at least 10% to 15% utilization to break even, while current levels hover around 

3%. Two dominant business models exist: fee-based charging and free charging supported by 

alternate monetization such as retail partnerships or advertising. The fee-based model, typically 

charging ₹11–18 per kWh, is expected to become the standard.  
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Battery swapping faces similar capex requirement. However, the economics take further hit, with 

requirement of ~30% for breakeven. 

At lower throughput, both models remain cash-negative and reliant on external funding. 

In conclusion, charging infrastructure in India is not yet an economically viable business. Utilization 

rates must improve significantly to achieve financial sustainability. Without higher station throughput, 

even subsidized models struggle to cover capex and operational costs, making scale and targeted 

site selection critical to long-term success. 
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India’s regulatory environment for electric mobility has evolved from early-stage incentives to a more 

structured policy architecture focused on scaling public transport, enabling infrastructure, and 

supporting localized manufacturing. At the national level, early initiatives such as the National Electric 

Mobility Mission Plan (NEMMP) set the foundation for long-term EV adoption. The FAME-I scheme 

(2015) supported early demand through subsidies, enabling the sale of approximately 2.8 lakh EVs 

and installation of 500 chargers. FAME-II, launched in 2019 with a INR 10,000 crore outlay, expanded 

coverage to 16.7 lakh EVs and funded over 10,000 public charging stations. The ongoing PM e-Bus 

Sewa scheme is allocating INR 20,000 crore to deploy 10,000 electric buses, targeting high-impact 

segments like public transport. Complementing, PM e-Bus Sewa, the Ministry of Heavy Industries 

launched the PM E-Drive scheme in October 2024 with an outlay of INR 10,900 crore, targeting 

electric two-wheelers, three wheelers, ambulances, trucks and an additional 14,028 electric buses 

procured through CESL across nine major cities. While purchase incentives for electric two- and 

three-wheelers under PM E-DRIVE are set to conclude by mid-2026, support for electric buses, 

trucks, and charging infrastructure has been extended through March 2028. Complementing these 

demand-side incentives are supply-side interventions including the PLI schemes for EVs and 

advanced chemistry cells, which promote local manufacturing. Additionally, policies like the Draft 

Battery Swapping Policy and the Digital Personal Data Protection Act are shaping interoperability and 

data security frameworks essential to the EV ecosystem. 

At the state level, regional governments have emerged as critical actors in EV deployment by tailoring 

policy to local infrastructure and market dynamics. Delhi’s EV Policy, originally notified in 2020 and 

extended through March 2026, has been followed by the release of a Draft EV Policy 2.0 (2026–2030) 

on April 11, 2026, currently under public consultation. The draft proposes a shift from direct purchase 

incentives to a scrappage-linked subsidy model providing incentives for buyers who scrap BS-IV or 

older vehicles, along with road tax waivers and registration fee exemptions. It also proposes phased 

registration restrictions, allowing only electric three-wheelers from January 2027 and only electric two-

wheelers from April 2028. Maharashtra and Tamil Nadu have introduced land and capital subsidies, 

while Karnataka and Gujarat offer 25% to 30% purchase subsidies and support for manufacturing 

REGULATORY & POLICY LANDSCAPE 4 
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hubs. States such as Uttar Pradesh and Kerala are focusing on fleet electrification and private-sector 

participation in battery swapping and charging infrastructure. Infrastructure rollouts continue to 

improve, with India's public charging network reaching 29,277 stations as of August 2025, as 

confirmed by the Ministry of Power through the Press Information Bureau (PIB). Karnataka, 

Maharashtra and Uttar Pradesh account for a significant share of these installations. In cities like 

Bengaluru and Delhi, dedicated EV cells within transport or energy departments are helping 

streamline implementation. 

Globally, India's regulatory trajectory is navigating a shifting international landscape where major 

economies are recalibrating their EV commitments. The European Union, which had originally 

mandated 100% zero-emission new vehicle sales by 2035, announced a significant revision in 

December 2025 through its Automotive Package, replacing the outright ICE ban with a 90% CO₂ 

emissions reduction target by 2035. The remaining 10% may be offset through low-carbon steel and 

sustainable fuels, effectively permitting plug-in hybrids, mild hybrids, and range extenders to continue 

beyond 2035 — a notable softening driven by industrial pressure and slowing EV demand across 

European markets. In the United States, the federal EV tax credit of up to $7,500 — introduced under 

the Inflation Reduction Act — was eliminated as of September 30, 2025, following the passage of the 

"One Big Beautiful Bill Act" in July 2025, ending over a decade of federal EV purchase subsidies.  

China leads in regulatory scope and enforcement, with dual mandates for fuel efficiency and minimum 

EV sales shares, backed by performance-based subsidies. These countries also integrate clean 

energy targets and lifecycle emissions tracking into their EV policies. One of the standout practices is 

the battery passport system in the EU, which enhances traceability and circularity by capturing 

lifecycle emissions and recycling status of batteries. Similar frameworks are under discussion in India, 

particularly under the Battery Waste Management Rules and emerging ESG-linked financing norms. 

Together, India’s national and state policies are creating a more coordinated policy environment that 

balances immediate demand creation with long-term infrastructure and manufacturing development. 

Against the backdrop of policy retreats in the US and a softened EV mandate in Europe, India's dual-

scheme approach through PM e-Bus Sewa and PM E-DRIVE, combined with its expanding charging 

infrastructure and state-level incentives, reinforces the credibility of India's EV transition strategyand 

opens up opportunities for international investment and technology partnerships. 
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Chapter Summary 

Environmental, social, and governance (ESG) considerations are becoming increasingly important in 

shaping the trajectory of the electric mobility sector. Global stakeholders, including institutional 

investors, rating agencies, and development finance institutions, are embedding ESG metrics into 

project evaluation, capital allocation, and compliance requirements. Countries across Europe, North 

America, and East Asia are integrating sustainability goals into transportation planning, battery 

sourcing, and lifecycle emission tracking. These global perspectives are influencing how emerging 

markets like India frame their ESG strategies within the electric mobility transition, especially in 

aligning supply chain practices with international sustainability standards. 

Despite this growing momentum, the Indian EV ecosystem faces significant ESG-related risks that 

need careful management. On the environmental front, battery production remains resource-intensive 

and relies on raw materials often extracted under ethically questionable conditions. Social risks 

include limited workforce inclusion, regional disparities in infrastructure access, and the potential 

displacement of labor in traditional auto manufacturing. Governance challenges also persist, 

particularly in areas such as transparency in emissions data, battery recycling regulation, and clarity 

in supply chain audits. If unaddressed, these issues could undermine investor confidence and slow 

the pace of long-term infrastructure financing for EV development. 

Looking ahead, India has an opportunity to proactively shape its ESG narrative in electric mobility by 

institutionalizing responsible practices and aligning with global sustainability benchmarks. This 

involves setting clear frameworks for lifecycle emissions measurement, expanding producer 

responsibility for battery end-of-life management, and developing guidelines for ethical raw material 

sourcing. Additionally, policies that incentivize inclusive workforce participation and community-level 

access to clean mobility will be critical to broadening the social impact of EV adoption. By positioning 

ESG as a core pillar of its mobility transformation, India can ensure that its electric vehicle expansion 

is not only economically and environmentally sound but also socially equitable and globally aligned.  

ESG CONSIDERATIONS 5 
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India’s electric mobility ecosystem is at a pivotal stage of transformation. Market readiness is 

improving, technology adoption is accelerating, and regulatory intent is becoming sharper. Yet, the 

pace and scale of progress will ultimately depend on how well emerging opportunities are captured 

and how effectively systemic challenges and risks are managed.. 

EV ecosystem provides various opportunities 

• Fleet electrification presents the most immediate and commercially viable growth 

opportunity. High-usage segments such as urban logistics, intercity buses, and corporate 

mobility services are ideal candidates for electric transition given their centralized operations, 

predictable routes, and high mileage. Operators like Olectra and Lithium Urban are already 

scaling rapidly with electric fleets, supported by government procurement schemes and 

viability gap funding. Heavy commercial vehicles are expected to see a 16% annual growth 

rate through 2030, indicating strong upside for e-HCV deployment in sectors such as cement, 

steel, and port logistics. The economics in these use cases are already favorable, particularly 

as total cost of ownership improves with higher utilization. 

• Accelerating shift toward localized EV component manufacturing is supporting this 

momentum. Domestic production of battery systems, motors, controllers, and embedded 

electronics is expanding under the PLI scheme, reducing import dependency and stabilizing 

costs. Several large conglomerates are committing capital toward gigafactory-scale cell 

production and integrated supply chains. This localization effort is beginning to align with 

export ambitions as Indian manufacturers gain traction in emerging markets. Over time, 

domestic value addition is expected to enhance the cost competitiveness of Indian-made EVs 

and reduce supply-side volatility. 

However, to unlock this potential at scale, the ecosystem must tackle several challenges 

• Charging infrastructure must grow in tandem with vehicle adoption - a balance that 

remains elusive. Most charge point operators face low asset utilization, long permitting 

OPPORTUNITIES & CHALLENGES 6 
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timelines, and inconsistent grid access. Although urban centers are seeing more public 

charging points, many locations still lack the throughput necessary to justify investment. 

Private sector confidence in infrastructure-led returns remains muted, especially beyond Tier-

I cities. Unless addressed, these structural gaps could delay fleet electrification and limit 

access for private users. 

• Rapid pace of technological change poses operational and financial risks. Battery 

chemistries, propulsion systems, and charging formats are evolving faster than vehicle refresh 

cycles, exposing manufacturers and infrastructure operators to obsolescence risk. For smaller 

firms, keeping pace with these innovations requires sustained capital and R&D bandwidth that 

may not be easily accessible. The absence of uniform standards across vehicle and charging 

interfaces further complicates interoperability and future-proofing of assets. 

• Consumer adoption, particularly in the private vehicle segment, continues to lag 

expectations. While EVs offer strong TCO advantages in commercial fleets, private buyers 

remain cautious due to range concerns, lack of product variety at affordable price points, and 

weak resale value visibility. Even as subsidies have lowered initial acquisition costs, softer 

enablers such as financing, warranty confidence, and after-sales support remain 

underdeveloped. Hybrid vehicles, especially HEVs, suffer from unclear cost-benefit visibility, 

undermining their appeal as transitional solutions. 

• These issues are compounded by limitations in grid readiness and commercial power 

economics. Distribution infrastructure in most cities is not designed for high-density fast 

charging, and access to substation-level capacity is often a challenge. Meanwhile, EV 

charging continues to attract commercial tariffs, which are not always viable for charge point 

operators or fleet users. Without forward-looking tariff design and dedicated power corridors, 

the mismatch between energy demand and infrastructure availability will deepen. 

These structural constraints feed into broader sectoral risks that threaten the momentum of India’s e-

mobility transition.  
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Appendix A: Glossary of Key Terms 

Term Description 

AC Charging 

Uses alternating-current supply and the vehicle’s onboard 

charger; typically low-to-moderate power for home or workplace 

charging. 

AC001 
Indian low-power charger specification (~3 kW, single-phase) for 

two-wheelers, three-wheelers, and small cars. 

Advanced Chemistry Cell 

(ACC) 

New-generation lithium-ion battery cells covered by India’s 

production-linked incentive (PLI) scheme. 

Battery Cell 
The smallest electrochemical unit that stores energy; many cells 

are assembled into a module and battery pack. 

Battery Electric Vehicle 

(BEV) 

Vehicle powered only by an electric motor and rechargeable 

battery-no internal combustion engine. 

Battery Management System 

(BMS) 

Electronics that monitor and protect the battery pack, balancing 

cells and controlling charge/discharge. 

Battery Pack 
Complete assembly of cells, cooling, sensors, and housing that 

supplies high-voltage power to the motor. 

Battery Swapping 
Model where a depleted pack is exchanged for a fully charged 

one, enabling rapid turnaround for fleet EVs. 

Battery Thermal Management 

System 

Keeps battery temperature within the optimal range using liquid 

or air cooling (or occasionally heating). 

Battery Waste Management 

Rules 2022 

Indian regulations assigning extended producer responsibility for 

collection, recycling, and safe disposal of spent batteries. 

Capex 
Up-front capital expenditure-for EVs, the cost of vehicles, 

chargers, land, and construction. 

CCS (Combined Charging 

System) 

Popular global connector that supports both AC charging and 

high-power DC fast charging through one port. 
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CHAdeMO 
Japanese DC fast-charging standard (≤ 50 kW in early versions) 

still used by some EV models. 

Charging Point Operator 

(CPO) 

Company that installs, owns, or manages public EV chargers and 

provides charging as a service. 

Charging Station (EVSE) 
Hardware and software that deliver grid power safely to an 

electric vehicle. 

DC Fast Charging 
Supplies direct current straight to the battery, cutting charging 

time to minutes instead of hours. 

DC-DC Converter 
Steps high-voltage battery power down to 12 V/48 V for lights, 

infotainment, and other auxiliaries. 

DC001 
Indian medium-power DC charger spec (~15 kW) aimed at 

affordable cars and e-rickshaws. 

Electric Vehicle (EV) 
Any road vehicle propelled wholly or partly by an electric motor 

and battery. 

FAME I 

First phase (2015–2019) of India’s “Faster Adoption and 

Manufacturing of EVs” scheme, offering initial purchase 

incentives. 

FAME II 
Larger second phase (2019–ongoing) funding EV subsidies, 

public chargers, and electric buses. 

Fuel Cell Electric Vehicle 

(FCEV) 

Uses hydrogen fuel cells to generate electricity on-board, emitting 

only water vapour. 

Gigafactory 
Very-large-scale battery cell manufacturing plant with 

multigigawatt-hour annual capacity. 

Gross Cost Contract (GCC) 
Bus procurement model: operator owns e-buses and is paid per 

kilometre by the transport agency. 

Hybrid Electric Vehicle (HEV) 
Combines combustion engine with small battery and motor; 

battery charges from the engine, not a plug. 

Internal Combustion Engine Traditional petrol or diesel engine; “ICE vehicle” is shorthand for 
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(ICE) non-electric vehicle. 

Lithium-ion Battery 
Dominant rechargeable chemistry for EVs, offering high energy 

density and long cycle life. 

Lithium Iron Phosphate (LFP) 
Cobalt-free Li-ion chemistry valued for safety, long life, and lower 

cost (at modest energy density). 

Motor Controller (Inverter) 
Power electronics that convert battery DC into variable-frequency 

AC (or modulated DC) for the traction motor. 

National Electric Mobility 

Mission Plan (NEMMP 2020) 

India’s 2013 roadmap targeting millions of EVs on roads by 2020 

through coordinated policies. 

National Electric Bus 

Programme (NEBP) 

Indian aggregation programme aiming to deploy 50,000 e-buses 

via central funding and service contracts. 

Nickel Cobalt Aluminum 

(NCA) 

High-energy-density lithium-ion battery chemistry used in some 

long-range EVs. 

Nickel Manganese Cobalt 

(NMC) 

Widely used Li-ion chemistry balancing energy, power, and cost; 

cobalt content is being reduced over time. 

OCPP (Open Charge Point 

Protocol) 

Open standard enabling any charger to talk with any backend 

network for monitoring and billing. 

Opex 
Ongoing operating expenses-electricity, maintenance, driver 

costs, leasing fees, etc. 

Over-the-Air (OTA) Updates 
Wireless delivery of new software or features to a vehicle without 

a service-centre visit. 

Plug-in Hybrid Electric 

Vehicle (PHEV) 

Hybrid that can charge from the grid and drive moderate 

distances on battery alone before switching to fuel. 

PM e-Bus Sewa 
2023 Indian scheme funding 10,000 e-buses in 169 cities through 

PPP/GCC contracts. 

Production Linked Incentive 

(PLI) 

Government payout tied to domestic production volumes, applied 

to EVs, components, and advanced batteries. 

Public-Private Partnership Project model where government and private sector share 
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(PPP) investment, risk, and rewards-common for charging networks and 

e-bus fleets. 

Range Anxiety 
Driver concern about an EV running out of charge before 

reaching a charger or destination. 

Regenerative Braking 
Converts kinetic energy during deceleration into electricity, 

recharging the battery and extending range. 

State Transport Undertaking 

(STU) 

Government-run bus operator (e.g., BEST, DTC) that contracts or 

operates e-bus fleets. 

Total Cost of Ownership 

(TCO) 

Sum of all costs over a vehicle’s life-purchase, energy, 

maintenance, taxes, and resale value. 

Traction Motor 
Main electric motor that propels the vehicle and often enables 

regenerative braking. 

Vehicle Control Unit (VCU) 
Central computer that coordinates battery, motor, charger, and 

safety systems in an EV. 

Vehicle-to-Grid (V2G) 
Bi-directional charging that lets EVs discharge power back to the 

electricity grid on demand. 

Wireless Charging 
Transfers power inductively from a ground pad to a vehicle 

receiver, eliminating the need for a charging cable. 
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