
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                            International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, August 2025 

Copyright to IJARSCT                     DOI: 10.48175/IJARSCT-28645  361 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Redefining Sustainable Urban Mobility through 

AI: Enhancing Managerial Strategies for Electric 

Vehicle Adoption 
Nivedita Prajapati1 and Bharat Bhati2 

Research Scholar, SAGE Institute of Management Studies, SAGE University, Indore1 

Research Supervisor and Associate Professor, SAGE Institute of Management Studies SAGE University, Indore2 
 

Abstract: This study explores the integration of artificial intelligence (AI) into electric vehicle (EV) 

ecosystems, emphasizing its transformative impact on urban mobility. With EV sales surpassing 17 

million units globally in 2024 and projections exceeding 20 million by 2025, the need for intelligent 

infrastructure and strategic management has intensified. Drawing on peer-reviewed research and global 

industry data, this paper examines AI's role in smart charging, predictive maintenance, route 

optimization and infrastructure planning. Findings reveal that AI adoption among EV manufacturers 

and charging operators exceeds 65% and 80%, respectively, contributing to cost reductions of up to 

40% and increased grid efficiency. Urban case studies, including China, India and the EU, highlight 

scalable strategies and policy alignment critical to success. While AI offers substantial benefits, 

challenges remain in infrastructure readiness, algorithmic transparency and investment gaps. The paper 

concludes with actionable managerial implications for policymakers and stakeholders to foster a data-

driven, sustainable mobility transition. 
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I. INTRODUCTION 

Electric vehicles (EVs) are at the forefront of a global transportation transformation. In 2024, global EV sales surged to 

over 17 million units, marking a 25% year-over-year increase (IEA, 2025; Rho Motion via Reuters, 2025). This trend 

continued into the first quarter of 2025, where EV sales exceeded 4 million units—a 35% increase compared to the 

same period in 2024 (IEA, 2025). China accounted for a significant portion, contributing over 11 million units in 2024 

alone. These figures reflect not only market momentum but also a paradigm shift towards sustainable mobility in urban 

ecosystems. 

Artificial intelligence (AI) has emerged as a key enabler in this transition, reshaping the electric mobility landscape. 

AI's integration across the EV ecosystem—from vehicle manufacturing and energy optimization to smart charging and 

traffic management—has introduced unprecedented operational efficiencies. Urban transportation systems, which 

contribute significantly to greenhouse gas emissions, are increasingly benefiting from AI-driven technologies that 

support predictive maintenance, infrastructure planning and real-time traffic optimization (Joule, 2021; MDPI Energies, 

2023). 

This study investigates the strategic role of AI in enhancing EV adoption, especially in urban contexts. By synthesizing 

industry data and academic literature, it examines how AI-augmented managerial strategies contribute to the 

development of sustainable, scalable and intelligent urban transportation systems. 

 

II. LITERATURE REVIEW 

1. EV Adoption Trends and Infrastructure Challenges 

 Market dynamics: Sales of fully electric and plug-in hybrid vehicles reached over 17 million in 2024—a 25% 

YOY hike, with China's share at 11 million units. 
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 Charging infrastructure: Public charging points doubled from 2022 to 2024, surpassing 5 million globally, 

with two-thirds of growth in China. Yet, in cities with home charging limitations, public infrastructure lags 

behind demand. 

 

2. Environmental and Urban Sustainability Goals 

EV usage can reduce lifecycle greenhouse gas emissions by 50–70% compared with internal combustion engines. 

Adoption of bike lanes, shared mobility, smart grids and EVs collectively reduce urban emissions—and AI plays a 

pivotal role in optimizing these systems. 

 

3. AI’s Role in EV Ecosystems 

 Smart charging & energy management: AI-based systems in charging stations and grids can lower energy 

costs by ~25% and accelerate charging speeds by up to 20%. 

 Predictive maintenance & operational efficiencies: Fleet AI tools reduce EV downtime by ~30–40%, lower 

battery degradation and save up to 40% in maintenance costs . 

 Route optimization & urban flow: AI optimization extends EV range by ~15% and lowers urban congestion 

emissions by ~15–20% . 

 Managerial benefits: EV manufacturers and infrastructure planners widely recognize AI; e.g., ~82% of 

charging station operators and 65% of manufacturers are implementing AI systems . 

 

4. Managerial Strategy in Urban EV Ecosystems 

 Successful urban EV deployments require managers to coordinate infrastructure expansion, incentivize AI-

integrated charging, collaborate across sectors and monitor adoption. 

 Insights from TCS indicate nearly 64% of consumers are likely to choose EVs as their next vehicle in 2025, 

but 74% of manufacturers cite charging infrastructure as a key barrier TCS—underscoring policy and strategic 

needs. 

 

III. METHODOLOGY 

3.1 Research Design 

This research adopts a descriptive-analytical framework, drawing upon secondary data from peer-reviewed journals, 

institutional reports and industry databases. The study analyzes quantitative trends in EV adoption and AI integration 

and qualitatively examines managerial strategies enabling this transition. 

 

3.2 Data Sources 

 International Energy Agency (IEA), Rho Motion and Reuters for EV sales and market forecasts 

 MDPI Energies, Joule and AI & Society for peer-reviewed academic literature 

 Virta, Zipdo, Gitnux and TCS for industry statistics and consumer trends 

 Indian sources including NITI Aayog, MoRTH and EV policy documents 

 Preprints and technical papers from ArXiv on advanced AI algorithms and grid solutions 

 

3.3 Data Analysis 

 Comparative trend analysis of AI-enabled vs. conventional EV ecosystems 

 Thematic coding of AI benefits across fleet management, charging and planning 

 Regional case comparisons between China, the EU, India and the US 
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IV. RESULTS AND DISCUSSION 

4.1 Global EV Adoption and AI Penetration 

Global EV adoption has witnessed exponential growth. In 2024, EV sales surpassed 17.1 million vehicles, with 

projections indicating over 20 million units by the end of 2025 (IEA, 2025; Reuters, 2025). AI integration has played a 

significant role in this expansion. Reports show that over 65% of EV manufacturers and 82% of charging infrastructure 

operators have adopted AI-based technologies (Zipdo, 2024). 

Table 1: Adoption of AI in EV Ecosystem (2024) 

Sector AI Adoption Rate Key Benefits 

EV Manufacturers 65% Predictive maintenance, route optimization 

Charging Infrastructure Firms 82% Smart charging, load balancing 

Municipal Transport Operators 58% Traffic forecasting, EV fleet allocation 

 

4.2 Smart Charging and Grid Optimization 

AI-driven smart charging systems enhance energy distribution by reducing peak load by 20–30% and cutting electricity 

costs by up to 25% (Virta, 2024; MDPI Energies, 2023). In urban environments like Shanghai, up to 90% of EV users 

shifted to off-peak charging when incentivized with differential pricing (Wikipedia, 2024). 

Moreover, predictive models using AI, such as deep neural networks and clustering algorithms, optimize charging 

station placement and power grid stability (MDPI Energies, 2023). Dynamic charging technologies, such as inductive 

road-based charging, have shown promise in studies from New York City and Xi'an, where electrified roads maintained 

EV battery levels above 90% during extended use (ArXiv, 2022). 

 

4.3 AI in Predictive Maintenance and Battery Management 

AI-powered diagnostics reduce EV downtime by up to 40% and extend battery life through smart battery management 

systems (Joule, 2021; EMobility+, 2023). These tools use machine learning to monitor degradation patterns and 

anticipate maintenance needs, thus minimizing unexpected failures and operational costs. 

 

4.4 Infrastructure Planning and Urban Mobility 

AI enhances infrastructure planning by simulating EV demand across city zones and optimizing the location of new 

charging stations. Academic literature supports the use of geographic and demographic clustering to increase 

accessibility by up to 40% in dense areas (MDPI Energies, 2023). 

Table 2: Comparative AI Applications by Region 

Region AI Use Case Outcomes 

China Smart traffic & grid balancing 90% off-peak usage; reduced emissions 

EU Route optimization Up to 18% reduced travel time 

India Real-time charging apps 67% rise in EV sales (FY 2023–24) 

USA Predictive diagnostics 40% reduction in maintenance downtime 

In terms of traffic management, AI-driven routing tools have reduced urban congestion and improved EV range by 15–

18% (Joule, 2021). Combined with smart city data integration, AI enables seamless multimodal planning including 

EVs, shared mobility and bike lanes. 

 

4.5 Managerial Strategy and Consumer Insights 

From a strategic management perspective, AI enables demand forecasting, cost optimization and behavioral analytics. 

TCS (2025) found that 64% of global consumers are ready to switch to EVs, but 74% of manufacturers cite charging 

infrastructure as a major barrier. These insights highlight the need for AI-guided planning and cross-sector 

coordination. 

Indian cities have begun adopting AI through NITI Aayog’s National Mission on Transformative Mobility, with FY 

2023–24 EV sales rising to 1.67 million units—a 67% increase from the previous year. AI-enabled tools such as mobile 

apps for real-time charging updates have supported this growth. 
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4.6 Barriers and Challenges 

Despite these advances, challenges persist: 

 Limited AI-ready infrastructure in tier-2 and tier-3 cities 

 Data interoperability, privacy and regulatory gaps 

 High upfront investment for public and SME stakeholders 

 Lack of transparency in AI algorithms, which affects public trust (AI & Society, 2022) 

 

V. CONCLUSION 

Artificial intelligence serves as a transformative force in the global EV revolution. By enabling dynamic optimization in 

charging, traffic flow, maintenance and infrastructure planning, AI contributes significantly to the efficiency and 

sustainability of urban mobility systems. This study confirms that strategic adoption of AI-driven tools can bridge the 

gap between EV availability and actual adoption, especially in rapidly urbanizing regions. 

However, systemic readiness, robust policy frameworks and investment in AI governance and workforce training 

remain critical to scaling these solutions. Addressing ethical, economic and infrastructural barriers will be essential to 

fully leverage AI’s potential in the EV domain. 

 

VI. MANAGERIAL IMPLICATIONS 

 Strategic Infrastructure Planning: Utilize AI to forecast EV adoption trends and optimize public charging 

deployment. 

 Policy Alignment: Encourage cross-sector cooperation to build interoperable and AI-ready infrastructure. 

 Algorithmic Transparency: Develop standards to ensure transparency and accountability in AI-driven 

systems. 

 Public Awareness Campaigns: Educate consumers on AI's benefits in range optimization, safety and 

sustainability. 

 Scalability Models: Pilot AI-based urban mobility solutions in Tier-1 cities, then expand to smaller 

municipalities using adaptive models. 
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