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® | updates environmental, economic, and societal impacts. With the growing concern over climate

change, EVs are positioned as a cleaner, more sustainable alternative to conventional
internal combustion engine vehicles. This paper examines the technological
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draws on data from recent studies, industry reports, and government policies to present
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1. INTRODUCTION
1.1. BACKGROUND

The transportation sector is a significant contributor to global carbon emissions, accounting for approximately 14-
16% of total greenhouse gas emissions worldwide. This includes emissions from road vehicles, aviation, shipping, and
rail transport. The majority of these emissions come from road vehicles, particularly cars and trucks, which are heavily
reliant on fossil fuels such as gasoline and diesel. In 2020, road transport alone was responsible for around 72% of global
transportation emissions.

The burning of fossil fuels in internal combustion engines releases carbon dioxide (CO2) and other pollutants into
the atmosphere, contributing to climate change, air pollution, and public health issues. Additionally, the rapid growth of
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global vehicle ownership and increased demand for transportation, especially in developing regions, has exacerbated
emissions, making this sector a critical focus in efforts to reduce global carbon footprints. Transitioning to cleaner, more
sustainable transportation solutions, such as electric vehicles (EVs), is seen as a key strategy for mitigating climate
change and achieving international carbon reduction goals.[1]

The urgency for sustainable transportation solutions has grown due to the escalating climate crisis, rapid
urbanization, and increasing pollution levels. The transportation sector is one of the largest sources of greenhouse gas
emissions, contributing significantly to global warming. As climate change impacts intensify, such as rising temperatures,
extreme weather events, and sea level rise, reducing emissions from this sector has become a critical goal in meeting
international climate targets, including those outlined in the Paris Agreement.[2]

Moreover, urban areas are expanding rapidly, leading to higher traffic congestion, air quality deterioration, and
public health concerns related to vehicle emissions. As fossil fuel consumption continues to harm both the environment
and human well-being, there is a growing need for cleaner alternatives that reduce dependency on non-renewable
resources, improve air quality, and support energy transition. Electric vehicles (EVs), along with public transportation,
cycling, and other green mobility options, are central to addressing these challenges and ensuring a more sustainable,
livable future. The shift towards sustainable transportation is essential not only for mitigating climate change but also
for fostering energy security, economic resilience, and improved public health.

2. ENVIRONMENTAL BENEFITS AND CHALLENGES
Benefits:

e Reduced Emissions: Electric Vehicles (EVs) produce no tailpipe emissions, significantly reducing greenhouse
gas emissions compared to internal combustion engine (ICE) vehicles.

e Improved Air Quality: EVs contribute to cleaner air in urban areas by eliminating pollutants such as nitrogen
oxides and particulate matter.

e Energy Efficiency: EVs are more energy-efficient than ICE vehicles, reducing the overall environmental footprint.
Challenges:

e Battery Production Impact: Mining for materials like lithium, cobalt, and nickel has environmental and ecological
consequences.

e Electricity Generation: The environmental benefit depends on the energy mix; reliance on fossil fuels for
electricity generation can offset emissions reductions.

e End-of-Life Management: Recycling and disposal of EV batteries present a growing challenge.

1) Economic Benefits and Challenges

Benefits:

e Lower Operating Costs: EVs generally have lower fueling and maintenance costs than ICE vehicles.

e Job Creation: Growth in EV production and infrastructure supports industries like renewable energy and battery
manufacturing.

e Energy Independence: Reduced reliance on imported oil can boost energy security.
Challenges:

e High Upfront Costs: EVs are often more expensive than ICE vehicles, though this is declining with technological
advances.

e Infrastructure Investment: Significant funding is required to expand charging networks.

e Market Volatility: Dependence on rare earth materials can lead to price instability.

3. SOCIAL BENEFITS AND CHALLENGES
Benefits:
Public Health: Reduced air pollution leads to lower rates of respiratory and cardiovascular diseases.
Urban Development: EV adoption can incentivize green urban planning and smarter energy grids.
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Equity: Programs promoting EV adoption can improve access to clean technology for disadvantaged communities.
Challenges:
Accessibility: High costs and limited charging infrastructure can exclude low-income and rural communities.
Workforce Transition: Workers in traditional automotive and fossil fuel industries may face job displacement.
Behavioral Change: Encouraging widespread adoption requires shifts in consumer habits and perceptions.
By addressing these challenges, EV adoption can provide long-term environmental, economic, and social benefits.
2) Technological Advancements in Electric Vehicles
e Battery Technology
The evolution of lithium-ion batteries and new battery technologies (solid-state batteries, etc.).
Energy density, charging time, and lifecycle improvements.
e Electric Motor Systems
Developments in electric motor efficiency and performance.
Comparison of AC vs. DC motors and their application in EVs.
e Charging Infrastructure
Growth of charging networks (Level 1, Level 2, and DC fast chargers).
The future of wireless charging and supercharging stations.
e Vehicle Design and Performance
Improvements in range, acceleration, and driving experience.
3) Environmental Impact of Electric Vehicles
¢ Reduction of Greenhouse Gas Emissions
Comparison of emissions from EVs vs. internal combustion engine (ICE) vehicles.
Life cycle analysis of EV emissions (manufacturing, operation, and disposal).
e Energy Source Considerations
The importance of renewable energy in charging EVs.
The role of grid integration and energy storage solutions.
e Resource Usage and Sustainability
Raw materials required for EV batteries (lithium, cobalt, nickel).
Recycling and disposal challenges of EV batteries.
4) Economic Implications of Electric Vehicle Adoption
e Market Growth and Investment
The rise of EV manufacturing and market forecasts.
Investment in EV startups and traditional automakers transitioning to EVs.
e Job Creation and Transition
New employment opportunities in EV production, battery manufacturing, and charging infrastructure.
The impact on jobs in the traditional automotive and fossil fuel industries.
e Total Cost of Ownership
Cost comparisons between EVs and ICE vehicles (purchase price, fuel, maintenance).
Long-term savings and government incentives (subsidies, tax credits).
5) Government Policies and Global Adoption
e Regulations and Mandates
Emissions standards and EV mandates (EU, California, China).
Policies supporting EV adoption, including tax incentives and rebates.
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e (Challenges in Scaling EV Infrastructure
Urban vs. rural charging infrastructure disparities.
Government initiatives to address charging network gaps.
e International Perspectives
EV adoption in different regions: North America, Europe, Asia.
Comparative analysis of government strategies and the impact of EV subsidies.
6) Social and Behavioral Impacts
e Consumer Perception and Awareness
Public awareness of the environmental benefits of EVs.
The shift in consumer attitudes toward sustainability and technology.
e Barriers to Adoption
Range anxiety, charging infrastructure limitations, and upfront costs.
e Impact on Urban Mobility
Integration of EVs into urban transportation systems.
The role of shared mobility (ride-hailing, car-sharing services) in the future of EVs.
7) Challenges to Mass Adoption of Electric Vehicles
1) Charging Infrastructure Development

Overcoming range anxiety and enhancing charging accessibility are critical challenges for widespread EV adoption.
To address range anxiety, advancements in battery technology are improving the driving range of EVs, while faster
charging options and the expansion of charging infrastructure are making long-distance travel more feasible. Increasing
the availability of charging stations, especially in rural and urban areas, is crucial for ensuring that EV owners have easy
access to reliable charging points. Additionally, integrating fast-charging networks and offering home-based charging
solutions can further ease concerns. By focusing on these areas, we can build a more convenient, accessible, and efficient
charging ecosystem that encourages more people to embrace electric mobility.[4]

The development of fast-charging infrastructure is essential for enabling long-distance travel with electric vehicles
(EVs). With the advent of ultra-fast charging technologies, EVs can recharge up to 80% of their battery capacity in as
little as 20-30 minutes, significantly reducing charging time compared to traditional methods. Expanding this
infrastructure along major highways and travel routes will provide drivers with the confidence to embark on longer
journeys without the fear of running out of charge. As fast-charging networks grow and improve, long-distance travel in
EVs will become as seamless and convenient as in traditional vehicles, accelerating the adoption of electric mobility.[6]

2) Battery Technology Limitations

e Addressing battery lifespan, efficiency, and raw material shortages is essential for the sustainable growth of
electric vehicle (EV) adoption. Advances in battery technology are focused on improving energy density and
longevity, reducing the frequency of replacements and enhancing overall performance. Efforts to increase
battery efficiency also aim to optimize energy use and reduce charging time, making EVs more practical for
everyday use. To mitigate raw material shortages, researchers are exploring alternative materials, recycling
techniques, and more sustainable mining practices. Additionally, innovations in battery reuse and second-
life applications can extend the useful life of batteries, reducing waste and lessening the strain on raw
material supplies, ensuring a more sustainable and resilient EV industry.[11]

e Research into alternative energy storage solutions is crucial for advancing electric vehicle (EV) technology
and broader renewable energy integration. While lithium-ion batteries dominate the market, scientists are
exploring a variety of alternatives, such as solid-state batteries, which offer higher energy densities, faster
charging times, and improved safety. Other promising options include sodium-ion and flow batteries, which
use more abundant and less expensive materials, potentially alleviating supply chain concerns. Additionally,
technologies like hydrogen fuel cells are being researched for their potential to offer longer driving ranges
and faster refueling times. These alternative storage solutions could complement or even replace current
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battery technologies, offering more efficient, sustainable, and cost-effective energy storage options for EVs
and other applications.

3) Cost and Affordability

e Reducing the purchase price of electric vehicles (EVs) is crucial for making them competitive with traditional
internal combustion engine vehicles. To achieve this, manufacturers are focusing on innovations in battery
technology, which make up a significant portion of an EV's cost. As battery production scales up and
economies of scale are realized, battery prices are expected to decrease, thus lowering the overall price of
EVs. Additionally, improving manufacturing efficiency and reducing raw material costs can further reduce
prices. Governments can play a key role by offering incentives, tax breaks, and subsidies to help bridge the
cost gap between EVs and traditional vehicles, making them more accessible to a broader range of consumers.
As these efforts progress, EVs will become a more viable and attractive option for cost-conscious buyers,
accelerating the shift towards sustainable transportation.[9]

e Government incentives play a pivotal role in making electric vehicles (EVs) affordable for the mass market
by reducing the upfront costs and bridging the price gap between EVs and traditional vehicles. Subsidies, tax
credits, and rebates can significantly lower the purchase price, making EVs more accessible to a wider range
of consumers. In addition to direct financial incentives, governments can also support the expansion of
charging infrastructure, further encouraging EV adoption. Grants for research and development help drive
innovation in battery technology, which lowers production costs over time. These incentives not only
promote environmental sustainability but also stimulate the growth of the EV industry, making clean
transportation an affordable and mainstream option for more people.

4. THE FUTURE OF ELECTRIC VEHICLES

e Technological Innovations

The future of electric mobility is bolstered by advancements like solid-state batteries, wireless charging, and
autonomous EVs. Solid-state batteries promise higher energy density, faster charging, and longer lifespans, addressing
critical concerns about range and durability. Wireless charging technology offers unparalleled convenience, enabling
vehicles to recharge seamlessly without cables, further enhancing user experience. Autonomous EVs integrate cutting-
edge Al and sensors, revolutionizing transportation with safer, more efficient, and accessible mobility solutions.
Together, these innovations hold the potential to redefine the EV landscape, making electric mobility more practical,
sustainable, and appealing for consumers worldwide.[9]

e (Global Energy Transition

The adoption of electric vehicles (EVs) and the transition to renewable energy are deeply interconnected, creating
a synergistic pathway toward sustainability. EVs powered by renewable energy sources like solar, wind, and
hydroelectricity can drastically reduce greenhouse gas emissions, making transportation cleaner. Simultaneously, the
increased demand for electricity from EVs encourages investment in renewable energy infrastructure. Advanced
technologies like smart grids and vehicle-to-grid systems enable EVs to store and return excess energy, stabilizing the
grid and maximizing the use of renewables. Together, these efforts accelerate the shift toward a low-carbon economy
and a sustainable future.

e Electric vehicles (EVs) serve as a powerful tool for reducing dependence on fossil fuels by shifting transportation
from gasoline and diesel to electricity, which can increasingly be sourced from renewable energy. This transition
helps decrease the demand for oil, lowering carbon emissions and contributing to energy security. Additionally,
EVs enhance grid resilience through technologies like vehicle-to-grid (V2G), which allow cars to store and return
electricity to the grid during peak demand or outages. This bidirectional energy flow supports grid stability,
integrates renewable energy more efficiently, and reduces reliance on fossil fuel-based backup power,
contributing to a more sustainable and resilient energy system.[10]

Policy and Market Trends
The shift towards zero-emission vehicle mandates.
The rise of green financing and investment in EV infrastructure.
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5. CONCLUSION

Electric vehicles (EVs) represent a transformative technology with the potential to significantly reduce emissions,
create new job opportunities, and reshape global economies. By replacing traditional internal combustion engine
vehicles, EVs contribute to cleaner air and lower greenhouse gas emissions, helping mitigate climate change. The growing
demand for EVs drives job creation in sectors such as battery production, vehicle manufacturing, and charging
infrastructure development. Furthermore, as the global shift towards electrification accelerates, economies can reduce
their reliance on imported fossil fuels, fostering energy independence and stimulating the development of renewable
energy industries, ultimately reshaping economic landscapes toward more sustainable growth.

5.1. RECOMMENDATIONS FOR STAKEHOLDERS

Policymakers: Policymakers can accelerate EV adoption by providing financial incentives such as subsidies, tax
credits, and rebates to reduce upfront costs, while funding the expansion of charging infrastructure, particularly in
underserved areas. Stricter emissions regulations and EV quotas for automakers can further drive the transition. Public
awareness campaigns and training programs can educate consumers and prepare the workforce for EV-related
opportunities. To ensure equitable access, policies should focus on affordability and infrastructure development in rural
and low-income communities. These measures, combined with renewable energy integration, can significantly advance
the shift to sustainable transportation.

Automakers: Automakers must prioritize investments in advanced battery technology to improve energy density,
reduce costs, and enhance charging speeds, making EVs more competitive with traditional vehicles. Diversifying EV
offerings is equally important, as it allows manufacturers to cater to a wide range of consumer preferences and needs,
from affordable compact cars to luxury and commercial vehicles. By innovating across segments and addressing
performance, range, and affordability, automakers can drive widespread adoption and establish a competitive edge in
the growing electric mobility market.

Consumers: Consumers play a vital role in the transition to sustainable transportation by leveraging available
incentives such as tax credits, rebates, and reduced operating costs to make EV adoption more affordable. By choosing
EVs, consumers can reduce their carbon footprint and contribute to cleaner air and a healthier environment.
Additionally, they can advocate for sustainable transportation by sharing their experiences, promoting awareness within
their communities, and supporting policies and initiatives that prioritize renewable energy and electric mobility.
Together, these efforts can accelerate the shift toward a more sustainable future.

e Outlook for the Future

The transition to electric mobility necessitates coordinated action involving governments, industries, and
communities across the globe. Governments must implement supportive policies, subsidies, and incentives, while
investing in charging infrastructure and renewable energy. Industries must innovate to produce affordable, efficient, and
sustainable EVs and batteries, reducing reliance on rare materials. Collaboration between urban planners, utility
companies, and tech providers can ensure equitable access to charging networks and clean energy solutions.

This shift holds significant potential to reduce emissions, improve air quality, and foster economic growth through
green jobs. Prioritizing inclusivity and addressing challenges like affordability and accessibility will pave the way for a
sustainable and equitable future.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest regarding the publication of this paper, The Future of
Transportation: A Comprehensive Analysis of Electric Vehicles and Their Impact on Sustainability, Economy, and Society.

All authors have contributed equally to the research and preparation of this manuscript and affirm that no
competing financial, personal, or professional interests could have influenced the outcomes or interpretation of this
study.

ShodhKosh: Journal of Visual and Performing Arts 905


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh

Dr. Umakant Dinkar Butkar, Rajendra Parshram Sabale, and Prakash Chhagan Patil

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

We would like to express our profound gratitude to all those who contributed to the completion of this research
paper, The Future of Transportation: A Comprehensive Analysis of Electric Vehicles and Their Impact on Sustainability,
Economy, and Society.

Firstly, we extend our heartfelt thanks to [Guru Gobind singh college of Engineering and research center, Nashik and
Pravara’s Sir Visvesvaraya Institute Of Technology, Nashik, for providing the necessary resources, guidance, and support
throughout this study.

Our sincere appreciation goes to our colleagues, students, and research assistants who contributed their invaluable
time and effort in gathering data, conducting analysis, and providing feedback during various stages of this work.

We are also immensely grateful to the researchers and authors of the literature we reviewed, whose work served as
the foundation and inspiration for our study.

Finally, we extend our gratitude to our families and friends for their patience, understanding, and constant
encouragement during the completion of this paper.

It is our hope that this paper contributes meaningfully to the discourse surrounding electric vehicles and their
impact on a sustainable future.

REFERENCES

Zhang, S., et al. (2020). "A systematic review on the role of government policies in the adoption of electric vehicles."
Renewable and Sustainable Energy Reviews, 119, 109586.

Butkar, M. U. D., &Waghmare, M. ]. (2023). Advanced robotic manipulator renewable energy and smart applications.
Computer Integrated Manufacturing Systems, 29(2), 19-31.

Butkar, M. U. D,, Mane, D. P. S,, Dr Kumar, P. K, Saxena, D. A.,, &Salunke, D. M. (2023). Modelling and Simulation of
symmetric planar manipulator Using Hybrid Integrated Manufacturing. Computer Integrated Manufacturing
Systems, 29(1), 464-476.

Hussain, M., et al. (2020). "Areview of electric vehicle technologies and their impacts on transportation.” Energy Reports,
6, 529-548.

Butkar, U. (2016). Identity Based Cryptography With Outsourced Revocation In Cloud Computing For Feedback
Managment System For Educational Institute. Internatinal Journal Of Advance Research And Inovative Ideas in
Education, 2(6).

Khan, M. M,, et al. (2021). "Electric vehicles: Challenges, opportunities, and the future of transportation." Renewable and
Sustainable Energy Reviews, 137, 110581

Butkar, U. D., &Gandhewar, N. (2022). AN RESULTS OF DIFFERENT ALGORITHMS FOR ACCIDENT DETECTION USING
THE INTERNET OF THINGS. Harbin GongyeDaxueXuebao/Journal of Harbin Institute of Technology, 54(10), 209-
221.

N. V. A. Ravikumar, R. S. S. Nuvvula, P. P. Kumar, N. H. Haroon, U. D. Butkar and A. Siddiqui, "Integration of Electric
Vehicles, Renewable Energy Sources, and [oT for Sustainable Transportation and Energy Management: A
Comprehensive Review and Future Prospects,” 2023 12th International Conference on Renewable Energy
Research and Applications (ICRERA), Oshawa, ON, Canada, 2023, pp. 505-511, doi:
10.1109/ICRERA59003.2023.10269421.

K. Bhaga, G. Sudhamsu, S. Sharma, I. S. Abdulrahman, R. Nittala and U. D. Butkar, "Internet Traffic Dynamics in Wireless
Sensor Networks," 2023 3rd International Conference on Advance Computing and Innovative Technologies in
Engineering (ICACITE), Greater Noida, India, 2023, pp. 1081-1087, doi: 10.1109/ICACITE57410.2023.10182866.

Butkar, U. (2015). User Controlling System Using LAN. Asian Journal of Convergence in Technology, 2(1).

Butkar, U., Pokale, N.B., Thosar, D.S. and Potdar, S.R. 2024. THE JOURNEY TO SUSTAINABLE DEVELOPMENT VIA SOLAR
ENERGY: A RECAP. ShodhKosh: Journal of Visual and Performing Arts. 5, 2 (Feb. 2024), 505-512.
DOIL:https://doi.org/10.29121/shodhkosh.v5.i2.2024.2544.

ShodhKosh: Journal of Visual and Performing Arts 906


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431

"The Future of Transportation: A Comprehensive Analysis of Electric Vehicles and Their Impact on Sustainability, Economy, and Society"

Butkar, U., Mahajan, R., Thosar, D. S., & Mahajan, S. (2024). APPLICATION OF INTERNET OF THINGS AND MACHINE
LEARNING IN SMART FARMING FOR EFFICIENT RESOURCE MANAGEMENT .ShodhKosh: Journal of Visual and
Performing Arts, 5(1), 573-578. https://doi.org/10.29121/shodhkosh.v5.i1.2024.1910

Vaishali Rajput. (2024). "Quantum Machine Learning Algorithms for Complex Optimization Problems". International
Journal of Intelligent Systems and Applications in Engineering, 12(4), 2435 -. Retrieved from
https://ijisae.org/index.php/IJISAE/article /view /6663

Sovacool, B. K., et al. (2021). "The rise of electric vehicles in a carbon-constrained world: Policy implications and future
prospects.” Environmental Science & Policy, 118, 23-34.

Zhang, S., et al. (2020). "A systematic review on the role of government policies in the adoption of electric vehicles."
Renewable and Sustainable Energy Reviews, 119, 109586.

ShodhKosh: Journal of Visual and Performing Arts 907


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431
https://dx.doi.org/10.29121/shodhkosh.v5.i3.2024.3431

	"The Future of Transportation: A Comprehensive Analysis of Electric Vehicles and Their Impact on Sustainability, Economy, and Society"
	Dr. Umakant Dinkar Butkar 1, Rajendra Parshram Sabale 2, Prakash Chhagan Patil 3
	1 Assistant Professor, Guru Gobind Singh college of Engineering and research center, Nashik, India
	2 Assistant Professor, Computer Engineering department Sir Visvesvaraya Institute of Technology, Nashik
	3 Assistant professor, Sir Visvesvaraya Institute of Technology, Nashik


	Keywords: Government Incentives, Electric Vehicles (Evs), Affordability, Subsidies, Charging Infrastructure
	1. INTRODUCTION
	1.1. Background

	2. Environmental Benefits and Challenges
	3. Social Benefits and Challenges
	4.  The Future of Electric Vehicles
	5. Conclusion
	5.1. Recommendations for Stakeholders

	Conflict of Interest
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Zhang, S., et al. (2020). "A systematic review on the role of government policies in the adoption of electric vehicles." Renewable and Sustainable Energy Reviews, 119, 109586.
	Butkar, M. U. D., &Waghmare, M. J. (2023). Advanced robotic manipulator renewable energy and smart applications. Computer Integrated Manufacturing Systems, 29(2), 19-31.
	Butkar, M. U. D., Mane, D. P. S., Dr Kumar, P. K., Saxena, D. A., &Salunke, D. M. (2023). Modelling and Simulation of symmetric planar manipulator Using Hybrid Integrated Manufacturing. Computer Integrated Manufacturing Systems, 29(1), 464-476.
	Hussain, M., et al. (2020). "A review of electric vehicle technologies and their impacts on transportation." Energy Reports, 6, 529-548.
	Butkar, U. (2016). Identity Based Cryptography With Outsourced Revocation In Cloud Computing For Feedback Managment System For Educational Institute. Internatinal Journal Of Advance Research And Inovative Ideas in Education, 2(6).
	Khan, M. M., et al. (2021). "Electric vehicles: Challenges, opportunities, and the future of transportation." Renewable and Sustainable Energy Reviews, 137, 110581
	Butkar, U. D., &Gandhewar, N. (2022). AN RESULTS OF DIFFERENT ALGORITHMS FOR ACCIDENT DETECTION USING THE INTERNET OF THINGS. Harbin GongyeDaxueXuebao/Journal of Harbin Institute of Technology, 54(10), 209-221.
	N. V. A. Ravikumar, R. S. S. Nuvvula, P. P. Kumar, N. H. Haroon, U. D. Butkar and A. Siddiqui, "Integration of Electric Vehicles, Renewable Energy Sources, and IoT for Sustainable Transportation and Energy Management: A Comprehensive Review and Future...
	K. Bhaga, G. Sudhamsu, S. Sharma, I. S. Abdulrahman, R. Nittala and U. D. Butkar, "Internet Traffic Dynamics in Wireless Sensor Networks," 2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE), Gre...
	Butkar, U. (2015). User Controlling System Using LAN. Asian Journal of Convergence in Technology, 2(1).
	Butkar, U., Pokale, N.B., Thosar, D.S. and Potdar, S.R. 2024. THE JOURNEY TO SUSTAINABLE DEVELOPMENT VIA SOLAR ENERGY: A RECAP. ShodhKosh: Journal of Visual and Performing Arts. 5, 2 (Feb. 2024), 505–512. DOI:https://doi.org/10.29121/shodhkosh.v5.i2.2...
	Butkar, U., Mahajan, R., Thosar, D. S., & Mahajan, S. (2024). APPLICATION OF INTERNET OF THINGS AND MACHINE LEARNING IN SMART FARMING FOR EFFICIENT RESOURCE MANAGEMENT .ShodhKosh: Journal of Visual and Performing Arts, 5(1), 573–578. https://doi.org/1...
	Vaishali Rajput. (2024). "Quantum Machine Learning Algorithms for Complex Optimization Problems". International Journal of Intelligent Systems and Applications in Engineering, 12(4), 2435 –. Retrieved from https://ijisae.org/index.php/IJISAE/article/v...
	Sovacool, B. K., et al. (2021). "The rise of electric vehicles in a carbon-constrained world: Policy implications and future prospects." Environmental Science & Policy, 118, 23-34.
	Zhang, S., et al. (2020). "A systematic review on the role of government policies in the adoption of electric vehicles." Renewable and Sustainable Energy Reviews, 119, 109586.


