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ABSTRACT 

Electric vehicles (EVs) are increasingly being recognized as an effective solution for reducing environmental pollution 

caused by the transportation sector, which is a significant contributor to greenhouse gas emissions. Unlike conventional 

petrol and diesel vehicles, EVs operate without emitting harmful exhaust gases, thereby improving air quality and 

supporting global efforts to combat climate change. In addition, EVs reduce dependence on fossil fuels and encourage 

the transition toward cleaner energy systems. However, the environmental sustainability of EVs largely depends on the 

source of electricity used for charging. When powered by renewable energy sources such as solar or wind energy, EVs 

provide greater environmental benefits. At the same time, battery manufacturing and disposal present environmental 

challenges due to mining activities and the need for effective recycling systems. 

From an economic perspective, the expansion of the EV sector can stimulate industrial growth, create employment 

opportunities, and reduce reliance on imported petroleum products. Although the initial purchase cost of EVs is relatively 

high, long-term savings can be achieved through lower fuel and maintenance expenses. Nevertheless, issues such as 

inadequate charging infrastructure and dependence on rare raw materials continue to hinder large-scale adoption. 

Overall, electric vehicles have considerable potential to support sustainable transportation. However, their long-term 

success depends on supportive government policies, technological advancements, improved infrastructure, and the wider 

use of renewable energy sources. 

INTRODUCTION 

Transportation activities are among the major contributors to air pollution and greenhouse gas emissions worldwide. 

Rising fuel prices and increasing concerns about climate change have encouraged the search for cleaner alternatives to 

conventional internal combustion engine (ICE) vehicles. Electric vehicles (EVs) are widely considered a promising 

solution because they do not emit harmful gases during operation and generally involve lower operating and maintenance 

costs over time. Despite these advantages, the environmental and economic implications of EVs are more complex than 

they initially appear. 

The sustainability of EVs depends on several factors, particularly the source of electricity used for charging. In regions 

where electricity generation relies heavily on coal or other fossil fuels, the environmental advantages of EVs are 

significantly reduced. Another major concern is battery production, especially lithium-ion batteries, which require 

substantial amounts of energy and raw materials during manufacturing. Furthermore, the disposal and recycling of used 

batteries remain critical challenges for the industry. 

These concerns raise an important research question: when the complete life cycle is considered, are electric vehicles 

genuinely more sustainable than conventional vehicles? This study attempts to compare the environmental and economic 

impacts of EVs and ICE vehicles in order to provide meaningful insights for policymakers, industries, and consumers. 
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MOTIVATION OF RESEARCH 

Air pollution and rising fuel prices have become serious global concerns. Conventional petrol and diesel vehicles release 

harmful pollutants that negatively affect environmental quality and public health. As a result, electric vehicles (EVs) are 

increasingly viewed as a cleaner and more sustainable alternative. EVs operate without producing exhaust emissions 

and generally require lower maintenance due to fewer mechanical components. However, despite these advantages, 

many consumers remain hesitant to adopt EVs because of factors such as high purchase costs, limited charging 

infrastructure, and insufficient awareness regarding their long-term benefits. 

Although EVs are often promoted as environmentally friendly, they are not entirely free from environmental impact. 

Battery manufacturing processes and electricity generation methods can also contribute to pollution. Many consumers 

are unaware of these indirect environmental effects. At the same time, EVs can contribute positively to economic 

development by reducing fuel expenditure, generating employment opportunities, and encouraging technological 

innovation. 

The present research aims to evaluate the actual environmental and economic impacts of electric vehicles while also 

identifying the factors responsible for their slow adoption. By analysing survey data and public opinions, the study seeks 

to provide insights that can improve awareness, support policy formulation, and encourage the transition toward 

sustainable transportation systems. 

OBJECTIVES OF STUDY 

To examine the environmental impact of electric vehicles, particularly in terms of pollution reduction and lower carbon 

emissions. 

To analyse the economic impact of EV adoption on consumers, industries, and the national economy. 

To evaluate public awareness and perceptions regarding electric vehicles. 

To identify the major factors influencing consumer decisions to adopt or avoid EVs. 

To recommend measures that can promote EV adoption for environmental and economic sustainability. 

LITERATURE REVIEW 

Existing literature indicates that electric vehicles (EVs) contribute significantly to reducing urban air pollution because 

they do not emit harmful gases such as carbon dioxide and particulate matter during operation [1]. Consequently, EVs 

are widely considered a cleaner alternative to conventional petrol and diesel vehicles. However, researchers emphasize 

that the environmental benefits of EVs are closely linked to the method of electricity generation. In regions where 

electricity production depends primarily on coal and fossil fuels, indirect emissions reduce the overall environmental 

advantage of EVs [2]. 

From an economic perspective, several studies suggest that EVs can reduce long-term transportation costs because they 

consume less fuel and require lower maintenance due to fewer moving mechanical parts. Furthermore, the growth of 

EV-related industries, including battery manufacturing, charging infrastructure, and renewable energy systems, has 

generated employment opportunities and encouraged technological innovation [3]. Despite these benefits, high purchase 

prices, insufficient charging infrastructure, and concerns regarding driving range continue to discourage many 

consumers from adopting EVs. 

Research related to consumer behaviour reveals that awareness of the environmental and economic advantages of EVs 

does not always translate into actual purchasing decisions. Factors such as inadequate charging facilities, concerns about 

battery performance, and limited technical knowledge often prevent consumers from shifting to EVs. Studies also 

highlight the importance of government incentives, subsidies, and awareness campaigns in accelerating EV adoption 

[4]. 

Other researchers have focused on the life-cycle assessment of EVs and pointed out that battery production requires rare 

minerals such as lithium and cobalt, the extraction of which may negatively affect ecosystems. In addition, improper 

disposal of used batteries can create further environmental problems. Therefore, experts stress the need for advanced 
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recycling technologies, sustainable battery materials, and environmentally responsible manufacturing processes to 

improve the overall sustainability of EVs [5]. 

Overall, previous studies indicate that electric vehicles have the potential to reduce environmental damage and support 

economic development. However, their long-term effectiveness depends on cleaner energy generation, supportive 

government policies, improved infrastructure, increased public awareness, and continuous technological advancements 

in battery systems. 

RESEARCH METHODOLOGY 

Data Collection Method 

Primary data for this study was collected through a structured Google Form questionnaire. The survey included multiple-

choice and short-answer questions designed to understand respondents’ awareness, usage patterns, opinions, and 

challenges related to electric vehicles. The questionnaire covered factors such as age group, EV usage status, reasons for 

adopting EVs, challenges faced, awareness of environmental benefits, and perceptions regarding the economic impact 

of EVs. 

Secondary data was collected from research papers, government publications, online articles, reports, and EV-related 

statistical sources to support the survey findings and provide a broader understanding of the topic. 

Sampling Method 

The study adopted a convenience sampling method, as participants voluntarily responded to the online questionnaire. 

The sample consisted of students, working professionals, EV users, and non-users belonging to different age groups. 

The questionnaire was distributed online among a diverse group of participants to encourage wider participation and 

minimize bias to the extent possible. 

Sample Size 

A total of 100 respondents participated in the survey. This sample size provided a basic yet diverse representation of 

opinions from individuals with varying demographic and professional backgrounds. 

Research Design 

The study employed a descriptive research design because it is suitable for analysing and describing current awareness 

levels, adoption trends, challenges, and public perceptions regarding electric vehicles and their environmental and 

economic impact. 

Tools Used for Analysis 

Microsoft Excel – Used for data organization, percentage analysis, tabulation, and data cleaning. 

Power BI – Used for creating visual representations such as bar graphs and pie charts for effective interpretation of 

survey results. 

Type of Data 

Primary Data: Responses collected through the survey questionnaire. 

Secondary Data: Information obtained from research articles, reports, websites, and EV-related statistics. 

DATA ANALYSIS AND INTERPRETATION 

The survey responses were analysed using descriptive statistical methods and percentage analysis to identify trends 

related to age, awareness, EV usage, and perceptions regarding environmental and economic impacts. 
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Age Group and EV Usage 

The findings reveal that respondents belonging to the 18–25 age group represent the highest proportion of EV users. EV 

adoption gradually decreases among older age groups, suggesting that younger individuals are more receptive to 

adopting electric mobility solutions. 

Awareness and EV Adoption 

A majority of respondents acknowledged that electric vehicles contribute to pollution reduction and economic 

development. However, only a smaller proportion of participants currently use EVs. This indicates a gap between 

awareness and actual adoption, suggesting that knowledge alone is insufficient to influence purchasing behaviour. 

Economic Perception 

Most respondents believed that increased EV adoption could positively impact the Indian economy by reducing fuel 

imports, generating employment opportunities, and promoting technological advancement. These findings reflect a 

generally positive perception of the economic potential of EVs. 

Environmental Perception 

The survey results show that respondents largely consider EVs to be more environmentally sustainable than conventional 

petrol and diesel vehicles. Environmental concerns were particularly significant among younger participants, who 

demonstrated stronger support for eco-friendly transportation alternatives. 

Challenges Faced 

The major challenges identified by respondents include: 

• High initial purchase cost 

• Limited availability of charging stations 

• Battery range anxiety 

• Concerns regarding battery lifespan 

These issues continue to influence consumer decisions and act as barriers to the widespread adoption of electric vehicles. 
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HYPOTHESIS TESTING 

Hypothesis 1 

H0: There is no association between respondents’ age and the use of electric vehicles. 

H1: There is an association between respondents’ age and the use of electric vehicles. 

The collected data shows noticeable differences in electric vehicle usage among different age categories. Individuals 

belonging to younger age groups appear more interested in adopting EV technology, mainly because they are more 

comfortable with technological advancements and sustainability-focused products. On the other hand, respondents from 

higher age groups demonstrate comparatively lower usage levels, which may be linked to concerns related to vehicle 

cost, charging availability, and adaptation to new technology. 

Conclusion: 

The statistical interpretation supports the rejection of the null hypothesis (H0) and acceptance of the alternative 

hypothesis (H1). Hence, age can be considered an important factor affecting the adoption of electric vehicles. 

Hypothesis 2 

H0: Consumer awareness about electric vehicles has no impact on their adoption. 

H1: Consumer awareness about electric vehicles has an impact on their adoption. 

The survey results indicate that many respondents are familiar with electric vehicles and recognize their benefits, such 

as reduced environmental pollution and lower operating expenses. Even with this awareness, the number of actual EV 

users remains limited. This outcome suggests that awareness by itself does not guarantee adoption. Consumers also 

evaluate several practical aspects, including affordability, charging support, battery efficiency, and long-term reliability 

before making a purchase decision. 

Conclusion: 

The findings reveal a limited positive connection between awareness and the adoption of electric vehicles. Therefore, 

the null hypothesis (H0) is only partially rejected, as awareness influences consumer interest to some extent, but other 

external and practical factors also affect adoption behaviour. 

Hypothesis 3 

H0: Electric vehicles do not create any measurable economic benefit for India. 

H1: Electric vehicles create measurable economic benefits for India. 

The responses gathered from participants indicate that electric vehicles are generally considered beneficial for the Indian 

economy. Many respondents believed that wider EV adoption could decrease the country’s dependence on imported 

petroleum products. According to participants, reduced fuel imports may help lower national expenditure and improve 

economic stability over time. 

Respondents also stated that the expansion of the EV sector could generate employment opportunities in multiple fields. 

Areas such as vehicle manufacturing, battery production, charging infrastructure, maintenance services, software 

development, and technical support were identified as potential sources of job creation. Some participants further 

mentioned that the growth of electric mobility could encourage industrial development and technological innovation in 

India. 

Conclusion 

Based on the responses collected during the study, the alternative hypothesis (H1) is accepted. The findings suggest that 

electric vehicles are viewed as capable of contributing positively to India’s economic development. 
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Hypothesis 4 

H0: Electric vehicles do not contribute toward reducing environmental pollution. 

H1: Electric vehicles contribute toward reducing environmental pollution. 

Most participants expressed the opinion that electric vehicles can help improve environmental conditions. Respondents 

noted that EVs operate without releasing direct exhaust emissions like petrol and diesel vehicles. Because of this feature, 

participants believed that electric vehicles could assist in lowering pollution levels, especially in urban areas where 

vehicle emissions are a major concern. 

Several respondents also stated that increased EV usage may support cleaner transportation systems and improve air 

quality. According to the collected opinions, electric mobility is considered an environmentally responsible alternative 

to conventional vehicles. 

Conclusion 

The study findings support rejection of the null hypothesis (H0) and acceptance of the alternative hypothesis (H1). 

Respondents generally believe that electric vehicles can play an important role in reducing environmental pollution. 

Overall Conclusion 

The study explored public awareness, adoption patterns, environmental influence, and economic effects related to 

electric vehicles. The findings reveal that many respondents are aware of the advantages associated with EVs, 

particularly regarding environmental protection and long-term economic benefits. Younger participants showed 

comparatively higher interest in electric vehicles because of their attraction toward modern technology and sustainable 

transportation solutions. 

Although public opinion toward EVs is largely positive, the actual adoption rate remains limited. Respondents identified 

several barriers that discourage widespread usage, including high purchase costs, insufficient charging infrastructure, 

limited driving range, and concerns regarding battery durability. The study suggests that awareness alone may not 

significantly increase adoption unless these practical difficulties are addressed. 

The research also indicates that electric vehicles may support cleaner transportation, reduce dependence on fossil fuels, 

and encourage sustainable development. Improvements in charging networks, supportive government policies, financial 

incentives, and advancements in battery technology could encourage greater EV adoption in the future. These 

developments may contribute toward a more environmentally friendly and economically beneficial transportation 

system. 

ENVIRONMENTAL IMAPCT OF ELECTRIC VEHICLES 

Electric vehicles are commonly viewed as cleaner alternatives to conventional fuel-based vehicles. However, the 

environmental impact of EVs depends on several factors, including electricity production methods and battery 

manufacturing processes. 

Reduction in Vehicle Emissions 

One major advantage of electric vehicles is the absence of direct tailpipe emissions during operation. Traditional petrol 

and diesel vehicles release pollutants such as carbon dioxide, nitrogen oxides, and particulate matter, which contribute 

to air pollution and environmental damage. Since EVs do not produce these emissions while driving, they may help 

improve air quality in densely populated areas. 

Lifecycle Environmental Impact 

The total environmental effect of electric vehicles depends on how electricity used for charging is generated. 
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Renewable Energy Sources 

When electricity comes from renewable energy sources such as solar, wind, or hydroelectric power, the environmental 

benefits of EVs become much greater because indirect emissions are significantly reduced. 

Fossil Fuel-Based Electricity 

In regions where electricity production depends mainly on coal or other fossil fuels, EV charging may still contribute 

indirectly to environmental pollution. Under such conditions, the environmental advantage of electric vehicles becomes 

comparatively lower. 

Therefore, the environmental effectiveness of EVs varies according to the energy sources used in electricity generation. 

Battery-Related Environmental Concerns 

Battery production is another important factor influencing the environmental impact of electric vehicles. 

Raw Material Extraction 

Mining materials such as lithium, cobalt, and nickel may affect ecosystems, water resources, and land quality. 

Manufacturing Process 

Battery manufacturing requires substantial energy consumption and may generate industrial emissions during production 

stages. 

Because of these concerns, proper recycling methods and sustainable battery manufacturing practices are important for 

reducing the long-term environmental impact of electric vehicles. 

ECONOMIC IMPACT OF ELECTRIC VEHICLES 

The expansion of electric mobility may provide economic advantages for consumers, industries, and the national 

economy. EV adoption can help reduce transportation costs, encourage industrial growth, and generate employment 

opportunities. 

Consumer Advantages 

• Lower Operating Costs 

Electric vehicles generally involve lower running costs because electricity is often less expensive than petrol or diesel 

fuel. 

• Reduced Maintenance 

Since EVs contain fewer moving mechanical parts than conventional vehicles, maintenance requirements are usually 

lower. 

• Stable Energy Costs 

Electricity prices tend to fluctuate less than fuel prices, allowing consumers to manage transportation expenses more 

effectively. 

• Employment Opportunities 

Growth in the electric vehicle industry may create jobs in several sectors. 

• Manufacturing Sector 

Production of EVs, batteries, motors, and electronic components can support industrial employment. 

• Charging Infrastructure 

Installation and maintenance of charging stations may create technical and operational job opportunities. 

https://ijsrem.com/


         
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 05 | May - 2026                               SJIF Rating: 8.659                                      ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM62922                                         |        Page 8 
 

• Research and Recycling 

Battery recycling, EV research, and technological innovation may further contribute to employment generation and 

industrial progress. 

Overall, the electric vehicle sector has the potential to support economic development while encouraging technological 

advancement. 

FINDINGS 

Electric vehicles may help reduce pollution generated by conventional transportation systems. 

Lower pollution levels may contribute to better public health conditions. 

Although EVs require higher initial investment, they may reduce long-term fuel and maintenance expenses. 

Environmental benefits become greater when EV charging relies on renewable energy sources. 

Battery production and disposal create environmental challenges that require sustainable management practices. 

LIMITATIONS 

The study includes certain limitations that should be considered while interpreting the findings. 

The research was conducted using a limited number of respondents. 

Time constraints restricted detailed field investigation and broader data collection. 

Rapid technological changes in the EV industry may influence future consumer opinions and market trends. 

Despite these limitations, the study used both primary and secondary data sources to provide a balanced understanding 

of the environmental and economic effects of electric vehicles. 

FUTURE SCOPE 

The study indicates that awareness regarding electric vehicles is gradually increasing, although adoption rates are still 

relatively low. This suggests strong potential for future growth within the EV sector. 

Development of charging infrastructure remains an important requirement for increasing EV adoption. Expanding the 

availability of fast and accessible charging stations may improve user convenience and reduce concerns related to driving 

range. 

Reducing the purchase cost of electric vehicles is another important area for future improvement. Government subsidies, 

tax benefits, and affordable financing options may help make EVs more accessible to a larger population. Public 

awareness initiatives may also improve understanding of EV technology and its long-term financial advantages. 

Future research may further examine the relationship between renewable energy systems and electric vehicles to improve 

sustainability. Researchers may also study long-term economic outcomes associated with EV adoption, including 

industrial growth, employment opportunities, and reduced fuel imports. Advancements in battery technology, smart 

mobility systems, and sustainable transportation solutions may create additional opportunities for future development. 

With continuous technological progress and supportive government policies, electric vehicles may become an important 

component of future transportation systems that benefit both the economy and the environment. 
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