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Abstract- Electric vehicles (EVs) have become 

critical to the clean energy transition, offering a 

sustainable alternative to traditional internal 

combustion engine (ICE) vehicles. This paper 

examines the current trends in EV production, the 

impact of global supply chain disruptions, upcoming 

tariffs, manufacturing shifts, and the role of EVs in a 

clean energy future. Additionally, it explores the 

influence of policies, including incentives for domestic 

manufacturing and infrastructure expansion. While 

challenges such as raw material scarcity, charging 

limitations, and geopolitical tensions persist, 

technological advancements and increasing policy 

support continue to drive the EV industry forward. 

 

Index Terms—  Electric Vehicles, Clean 

Energy, EV Manufacturing, Supply Chain, Tariffs, 

Renewable Energy, Administration Policies, Battery 

Technology, Charging Infrastructure. 

I. INTRODUCTION 

 

Electric vehicles (EVs) have emerged as a 

cornerstone of the clean energy transition, offering a 

sustainable alternative to traditional internal combustion 

engine (ICE) vehicles. With advancements in battery 

technology, growing investments in charging 

infrastructure, and increasing government incentives, EV 

adoption is accelerating worldwide [6]. However, supply 

chain constraints, energy grid outages, and geopolitical 

trade policies continue to shape the industry's trajectory 

[1]. This paper explores the current state of EV 

production, global outages affecting supply chains, 

upcoming tariffs, manufacturing developments, and the 

role of electric cars in a clean energy future. 

 

 

 

 

II. CURRENT TRENDS IN PRODUCTION 

A. Expanding global market: 

The demand for EVs continues to grow, with 

global sales reaching record levels annually. Major 

automakers, including legacy companies and newer 

entrants, are ramping production to meet consumer 

demand. China leads as the largest producer and 

consumer of EVs, followed by Europe and the United 

States (BloombergNEF, 2023). Legacy automakers 

increasingly invest in EV technology to compete with 

emerging players (McKinsey & Company, 2023). 

B. Technological Advancements: 

Innovations in battery technology, such as solid-

state batteries and lithium-iron-phosphate (LFP) 

chemistry, are improving efficiency, reducing costs, and 

enhancing charging speeds. Automakers also focus on 

longer-range models to address consumer concerns about 

range anxiety (Nature Energy, 2023). 

 

C. Government policies and incentives 

 Governments worldwide are implementing 

stricter emissions regulations and offering subsidies to 

encourage EV adoption. Initiatives such as the 

European Union’s Fit for 55 plan and China’s New 

Energy Vehicle (NEV) policy exemplify regulatory 

measures driving EV growth (European Commission, 

2023; International Energy Agency [IEA], 2023). 

 

III. CHALLENGES IMPACTING GROWTH 

A. Global Supply Chain and Production Outages 

 The EV industry faces challenges from 

semiconductor shortages, critical mineral supply 

constraints, and geopolitical tensions. Events like 

the COVID-19 pandemic and international 

conflicts have further stressed supply chains, 

leading to production delays and cost increases 

http://www.ijsrem.com/
mailto:mandayam.rash@gmail.com


 
      

      International Journal of Scientific Research in Engineering and Management (IJSREM) 
              Volume: 09 Issue: 04 | April - 2025                                 SJIF Rating: 8.586                                               ISSN: 2582-3930                                                                                                   

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM44012                                              |        Page 2 
 

(World Economic Forum, 2023; Financial Times, 

2023) 

B. Battery material scarcity 

 Raw materials like lithium, cobalt, and 

nickel are experiencing supply shortages, driving 

up costs. Efforts to diversify sources and improve 

recycling technologies are underway, but hurdles 

are being faced in ensuring stable access to these 

materials (Reuters, 2024). 

C. Charging infrastructure limitations 

 Despite increased investments in 

charging networks, rural and underdeveloped 

areas often lack fast charging stations. This limits 

the feasibility of EVs for long-distance travel. 

Expanding charging infrastructure remains a 

priority for governments and private companies 

(The New York Times, 2024). 

IV. CLEAN ENERGY FUTURE 

 

A. Integration with Renewable Energy 

 EVs contributes significantly to clean 

energy goals through technologies like vehicle-

to-grid (V2G), which allow vehicles to supply 

power back to the grid. This integration enhances 

energy stability and supports renewable energy 

adoption (IEA, 2023). 

B. Sustainability and Recycling Innovations 

 Advancements in battery recycling aim 

to reduce environmental impacts by recovering 

valuable materials from used batteries. 

Companies specializing in recycling 

technologies strive for sustainable solutions 

(Reuters, 2024). 

C. Decarbonization of Transportation 

 With transportation being a major source 

of global emissions, EV adoption is pivotal for 

achieving net-zero goals. Many countries have 

set ambitious targets to phase out gasoline-

powered cars in favor of electric alternatives 

(BloombergNEF, 2023). 

 

 

VI. FUTURE OUTLOOK FOR ELECTRIC 

VEHICLES 

A. Continued Investment in R&D 

 Automakers and tech firms are investing 

heavily in research and development to enhance 

battery efficiency, autonomous driving 

capabilities, and next-generation EV models [7]. 

B. Expansion of Charging Infrastructure 

 Governments and private companies are 

accelerating efforts to expand charging networks, 

including ultra-fast chargers and Wireless 

charging technology supported by federal 

funding [5]. 

C. Market Growth and Consumer Adoption 

  Despite challenges like supply chain 

disruptions or regulatory shifts, technological 

advancements and policy incentives will drive 

continued growth in EV adoption globally 

(Financial Times, 2023). 

 

VII. CONCLUSION  

Electric vehicles remain at the forefront of 

transforming the transportation sector into a more 

sustainable model. While supply chain disruptions, 

battery material scarcity, tariffs, and infrastructure 

limitations persist, ongoing investments in technology 

development and infrastructure expansion promise a 

positive trajectory for the industry. A balanced approach 

considering environmental sustainability and economic 

competitiveness will ensure long-term growth in the 

global EV market. 
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