



Evaluating Strategic SWOT Factors Influencing Consumer Adoption of Electric Vehicles Relative to Conventional Vehicles: A Study of Kozhikode City

Abstract 

The rapid increase in greenhouse gas emissions and environmental degradation has intensified the need for sustainable transportation alternatives. Electric vehicles (EVs) have emerged as a promising solution to reduce carbon emissions, minimize air pollution, and promote sustainable mobility. This study examines the factors influencing the adoption of electric vehicles over conventional vehicles through a SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis among consumers in Kozhikode City, Kerala. The research is analytical in nature and is based on primary data collected from 193 respondents using a structured questionnaire. Statistical tools such as factor analysis, multiple regression, reliability testing, and percentage analysis were employed for data interpretation. The findings reveal that a significant majority (73%) of respondents expressed willingness to purchase EVs.
 Factor analysis identified four major dimensions influencing adoption: strengths (energy efficiency, reduced emissions, low maintenance cost), weaknesses (inadequate charging infrastructure, high battery replacement cost), opportunities (government incentives, expansion of charging networks, battery recycling), and threats (high acquisition cost, economic instability, raw material price escalation). The reliability and sampling adequacy tests confirmed the robustness of the analytical model. Regression results indicate that demographic factors, particularly age and occupation, significantly influence EV adoption, while gender, education, and income showed no statistically significant impact.The study concludes that strengths and opportunities outweigh weaknesses and threats in shaping consumer perception toward EV adoption. The findings provide valuable insights for policymakers, automobile manufacturers, and urban planners to design targeted strategies that enhance sustainable transportation adoption and support India’s transition toward green mobility.
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Introduction

The release of greenhouse gases and the accelerating phenomenon of global climate change represent some of the most critical challenges confronting the world today. Among the major contributors, emissions from the transportation sector have emerged as a significant source of environmental pollution. These emissions not only intensify ecological degradation and global warming but also pose serious risks to public health and overall human well-being (Shah, 2015). Transportation is undeniably a major contributor to air pollution and a significant source of carbon dioxide (CO₂) emissions, thereby intensifying the challenges associated with global warming (Wang et al., 2020). Growing environmental concerns, coupled with the rapid depletion of fossil fuels and rising greenhouse gas (GHG) emissions, have encouraged consumers to seek cleaner and more sustainable alternatives. As a result, electric vehicles (EVs) have emerged as a rapidly developing substitute for conventional vehicles powered by petrol, diesel, and compressed natural gas (CNG).

The automotive sector has started to re-evaluate traditional transportation methods due to climate change and the scarcity of resources. A notable trend among consumers is the transition from internal combustion engine (ICE) vehicles to electric vehicles (EVs) (Degirmenci et al., 2017). EVs signify a major technological leap with the capacity to diminish greenhouse gas emissions, local air pollution, and noise pollution from vehicles (Brady et al., 2011; Hawkins et al., 2013). As a result, the shift towards electric mobility has emerged as a global imperative in the quest to reduce emissions associated with transportation and to foster sustainable development. The rising acceptance of EVs is influenced by various factors, such as heightened environmental consciousness, favourable government policies and incentives, cost-effectiveness, technological advancements, and social influences. 
Consumers are increasingly aware of the detrimental environmental effects of gasoline-powered vehicles, especially regarding air pollution and greenhouse gas emissions. While electric mobility has been around for more than a century, it is only in the last ten years that EVs have achieved significant market traction. The combination of technological progress, stricter environmental regulations, changing consumer preferences, and enhanced economic viability has allowed EVs to evolve from experimental ideas to commercially successful products. The embrace of electric vehicles also signifies a wider transition towards sustainable consumption, where buying choices reflect individuals' ethical and environmental principles (Lim, 2024b). Consumers who emphasize environmental conservation are more inclined to view EVs as a cleaner and more responsible mode of transportation. Furthermore, government assistance through subsidies, tax incentives, and infrastructure development is vital in influencing consumer readiness to adopt EVs.

India's automotive sector, which is currently the fifth largest in the world and is expected to rank third by 2030 (IBEF, 2022), is undergoing a notable shift towards sustainable mobility. The Indian government has implemented a range of policy initiatives and financial incentives to promote the adoption of electric vehicles (Krishnan et al., 2021). The resurgence and growth of the electric vehicle market can be linked to progress in battery technology, enhanced vehicle efficiency, and policy measures designed to uphold air quality standards. Nevertheless, the realization of the environmental advantages of electric vehicles is significantly contingent upon consumer acceptance and the various factors that affect their purchasing choices. In this regard, the current study aims to investigate the factors that influence the preference for electric vehicles over traditional vehicles through a SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis among consumers in Kozhikode City. This evaluation intends to pinpoint the essential internal and external elements that shape consumer choices and affect the spread of electric vehicles in the local market.

Need for the Study

In emerging and developing nations, the transportation sector is pivotal for socio-economic advancement; however, it significantly contributes to severe air pollution due to motorization and urbanization. Amidst the transformation within the transportation industry and the movement towards decarbonization, electric vehicles represent a transformative solution. These urban areas are suffering from unchecked growth, leading to significant environmental degradation, with vehicular emissions being the main contributor. The transition to electric vehicles (EVs) in India is an urgent necessity for the near future, propelled by the critical need to address rampant urbanization and alarming pollution levels and to foster a sustainable future for urban India.

A number of states, including Kerala, Karnataka, Maharashtra, Andhra Pradesh, Uttar Pradesh, and Tamil Nadu, have successfully implemented policies to provide certainty for electric vehicle manufacturers. According to a recent Market Intelligence Report by BIS, the electric vehicle market, battery market, and charger market are projected to experience compound annual growth rates (CAGRs) of 53.64 percent, 58.86 percent, and 59.58 percent, respectively, from 2019 to 2030. The National Electric Mobility Mission Plan 2020 of India indicates that Indian consumers are influenced by cost, incentives, and subsidies as effective means to enhance the adoption of electric passenger cars. 

Numerous studies indicate that the low uptake of electric vehicles in India is primarily due to high costs, inadequate performance, lack of infrastructure, and limited awareness. The Central Government has set an ambitious target for electric vehicles to represent 30 percent of all vehicles by 2030 through its EV@30 initiative. According to the most recent report, there are currently around 12 lakh electric vehicles operating on Indian roads. In line with the Central Government's policy, the Kerala Government has also begun drafting its own Electric Vehicle policy, with a goal of having 1 million electric vehicles on the road by 2022. As electric vehicles (EVs) gain traction, the demand for accessible and efficient charging infrastructure has become increasingly urgent. The Kozhikode city is swiftly becoming a significant contributor to India’s green energy transition, supported by an expanding network of EV charging stations. These stations are strategically positioned throughout the city, facilitating easier recharging for EV owners whether they are commuting, shopping, or exploring the city's picturesque locations. At this juncture, the study aims to identify the SWOT factors that may affect the adoption of electric vehicles compared to conventional vehicles, thereby aiding the Government in policy formulation and assisting automakers in understanding customer needs and preferences.

Objectives of the Study 

· To study the socio-economic profile of the selected respondents 

· To determine the SWOT factors that influencing adoption of electric vehicles than conventional vehicles.

· To find out the impact of demographic factors on adoption of electric vehicles

Review of Literature 

Praveen and Joy (2025) indicated that understanding consumer attitudes, preferences, and readiness levels among potential customers is crucial for obtaining valuable insights that greatly affect the adoption of E-passenger cars in Kerala. There exists a strong correlation between the respondents' gender, education, and the factors influencing the adoption of electric passenger cars. AbzalBasha et al. (2025) identified that attitude serves as a significant mediating factor in the adoption of electric vehicles. The findings imply that consumers' attitudes towards electric vehicles considerably influence their likelihood of embracing this environmentally friendly technology. This underscores the necessity of eliminating perceived obstacles and capitalizing on positive perceptions to promote adoption. Apurva Pamidimukkala  et al (2024) found that people’s socio-economic features (e.g., age, gender, income, education, vehicle ownership, home ownership, and political affiliation) significantly influence EV adoption. Moreover, factors such as high driving range, fuel economy, safety technology, financial incentives, availability of free charging stations, and the capacity of EVs to contribute to decarbonization emerge as key motivators for EV purchases. Most users prefer fast chargers and maintain a high state of charge to avoid unforeseen situations. Despite the emergent trend, there is a disparity in charging infrastructure supply compared to the growing demand. Thus, there is a pressing need for more public charging stations to meet the surging charging demand.  EV adoption is increasing rapidly globally due to advancements in technology, pertinent policies and regulations, and government incentives. Nilamben et al. (2024) identified various factors that influence consumer buying behaviour towards electric vehicles (EVs), including high maintenance costs, reliability, and features of EVs, inflation, environmental concerns, and cost-benefit analysis. The majority of respondents’ use of EVs indicates a potential for future growth in this sector. This awareness assists consumers in understanding the advantages of purchasing EVs. Richa Tiwar et al. (2023) discovered that while consumer awareness regarding EVs is increasing in India, significant barriers to adoption remain. The primary obstacles include insufficient charging infrastructure, high initial costs, and limited driving range. Nevertheless, consumers express a willingness to pay a premium for electric vehicles due to their environmental benefits. Xia et al. (2022) gathered 357 responses through an offline survey, revealing that consumers adopted EVs for three main reasons perceived compatibility, perceived complexity and perceived relative advantage. The findings also indicated that economic, functional, and social factors significantly influenced consumers decisions to adopt EVs. Krishnan and Koshy (2021) identified two primary categories of factors influencing the purchase intentions of EVs among households in India are attitudinal and impeditive. Attitudinal factors which include perceived benefits, social influence, price acceptance, performance, technological awareness, and marketing, distribution, and after-sale services, were associated with positive influences. The impeditive factors, such as perceived barriers, policy attributes, perceived usefulness, and ease of use, were linked to negative influences.

Figure .1 Model of SWOT Factors for Consumer Adoption of Electric Vehicles

(EVs)






      Sources: Authors Compilation,2025

Methodology of the Study

The present study is analytical in nature and is primarily based on primary data collected from respondents in Kozhikode City, North Kerala. In addition, relevant secondary sources were consulted to obtain background information on electric vehicles. A total of 200 respondents were selected using a random sampling technique and data were gathered through a structured questionnaire administered via Google Forms. After screening the responses, 7 questionnaires were excluded due to incomplete or inconsistent information, resulting in 193 valid responses for final analysis. The questionnaire consisted of two sections. The first section captured demographic details such as name, gender, age group, occupation, education, and income. The second section included 28 statements measured using a Likert scale to evaluate the factors influencing the adoption of electric vehicles (EVs). A SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis was employed as a structured analytical framework to systematically assess both internal and external factors affecting EV adoption in Kozhikode City. The identified strengths and opportunities were weighed against the weaknesses and threats to provide a comprehensive understanding of readiness for sustainable transportation solutions. For data analysis, statistical tools such as frequency distribution, percentage analysis, reliability testing (Cronbach’s alpha), factor analysis, and multiple regression analysis were applied to examine the relationships between variables and to determine the impact of demographic factors on EV adoption.

Results and Discussions 
Socio-economic significantly influences an individual's personality and traits. Table 1 presents information on the socio-economic conditions of the selected respondents in the study.

Table -1

Socio-Economic Profile of the Selected Respondents

	Particulars 
	Frequency 

(N=193)
	Percentage 

	Gender 
	Male 
	127
	65.8

	
	Female 
	66
	34.2

	Age


	Below 35 years
	62
	32.1

	
	35-45 years
	98
	50.8

	
	Above 45 years
	33
	17.1

	Occupation
	Salaried employee
	103
	53.4

	
	Owner of firm 
	90
	46.6

	Monthly Income 
	Below Rs 50,000
	55
	28.5

	
	Rs 50,000- Rs 75,000
	95
	49.2

	
	Above Rs 75,000
	43
	22.3


                            Source: Field Survey, 2025

Among 193 surveyed respondents, 66 percent of them are male and 34 percent are female. The respondents ages were divided into three categories. Almost 50 percent of the respondents are in the 30-45 years age group, while 32 percent are under 30 years and 17 percent are over 45 years of age. In terms of their employment status, 53 percent are salaried employees of institutions or companies, whereas 47 percent are business owners or self-employed. Approximately 49 percent of the respondents receive a income between Rs 50,000 and Rs 75,000; 29 percent earn income below Rs30,000, and 22 percent fall into the category of earning income above Rs 75,000.

Table-2

Willingness to Purchase Electric Vehicles

	Category
	Below 35 years
	35-45 years
	Above 45 years
	Frequency

(N=193)
	Percentage

	Yes
	44
	69
	27
	140
	73.0

	No
	18
	29
	6
	53
	27.0


                   Source: Field Survey, 2025

The table presented above demonstrates that a considerable majority of respondents (73 percent) across various age groups willingness to purchase electric vehicles. Specifically, there were nearly 44 responses from individuals under 35 years of age, 69 responses from those aged 35 to 45 years, and 27 responses from individuals over 45 years, all of whom are willing to adopt electric vehicles in the future for both economic and environmental motivations. Furthermore, among a total of 193 respondents, 53 individuals (which includes 18 from below 35 years, 29 from 35-45 years, and 6 from above 45 years) indicated their decision against willing to adopting electric vehicles due to a lack of interest in new technology, perceived inconvenience, and unfamiliarity. The study found that age significantly influences awareness, financial capability, environmental concerns, and acceptance of technology, all of which affect the willingness of adoption of electric vehicles.

Adoption of Electric Vehicles than Conventional Vehicles by SWOT Factors

The transportation sector plays a crucial role in global energy consumption and carbon emissions (Higueras et al., 2019). The increasing costs associated with fossil fuels, coupled with the environmental impacts of their emissions, have prompted individuals to reconsider their transportation options (Khurana et al., 2020). Although many individuals still doubts about the overall benefits of electric vehicles (EVs), a significant number of vehicle owners acknowledge the advantages of switching to EVs (Hinnuber et al., 2019). In the last decade, the Indian government has introduced various promotional initiatives, including tax incentives, subsidies for EV owners, and the establishment of public EV charging infrastructure (e-AMRIT, 2025). Consequently, in this context, factor analysis is utilized to evaluate the impact of SWOT factors on the adoption of electric vehicles in comparison to traditional vehicles.

The Cronbach alpha, used to assess the reliability or internal consistency of the scale yielded a value of 0.853, which exceeds the standard of 0.70 indicating good reliability of the scale. To evaluate the suitability of conducting factor analysis the KMO and Bartlett’s test measures were calculated, with the results displayed in Table 3. The KMO statistic is .824, indicating a higher than acceptable level of sampling adequacy. Additionally, the Bartlett’s test of Sphericity was found to be significant at the one percent level, providing evidence of a relationship between variables that justifies the application of factor analysis.
Table-3
KMO and Bartlett’s Test Measures

	KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.824

	Bartlett's Test of Sphericity    Approx. Chi-Square
	239.653

	Degrees of freedom
	378

	Significance level
	.000


                     Source: Estimation based on Field Survey, 2025

The communalities for each variable were assessed to determine the amount of variance accounted by the variable to be included in the factor rotations. All the variables had value greater than 0.50 signifying substantial portions of the variance accounted by the factors. Table 4 enlists the Eigen values, their relative explanatory powers and factor loadings for 28 linear components identified within the data set. 

The rotation is executed within the rotated component matrix to minimize the number of factors that exhibit high loadings for the variables. The research indicates various variance values exceeding 0.5 from the variables derived through principal component analysis. Principal component analysis is utilized to extract the maximum variance from the dataset, effectively condensing a large number of variables into smaller component groups. By employing the principal component analysis extraction method with eigen values greater than 1, in conjunction with the Varimax rotation method with Kaiser Normalization, the rotation was observed to converge after 12 iterations. This process resulted in the formation of four factors (strength, weakness, opportunities, and threat) from a total of 28 items. Among these factors, three items from the weakness category and two items from the threat category exhibited factor loadings below 0.5 and were therefore suppressed. 

Table- 4
Rotated Component Matrix

	SWOT Factors 
	Factor 1
(Strength)
	Factor 2
(Weakness)
	Factor 3
(Opportunity)
	Factor 4
(Threat)

	S1
	Electric vehicles are energy efficient
	.784
	
	
	

	S2
	Reduce greenhouse gas emissions 
	.683
	
	
	

	S3
	Less maintenance Cost
	.729
	
	
	

	S4
	Minimize noise pollution
	.727
	
	
	

	S5
	Reliable driving experience
	.705
	
	
	

	S6
	Environmentally friendly with reduced taxes
	.678
	
	
	

	S7
	Absence of direct emission of pollutants
	.803
	
	
	

	W1
	Insufficient trained personnel
	
	.751
	
	

	W4
	Inadequate recharging infrastructure
	
	.739
	
	

	W5
	High battery replacement cost
	
	.754
	
	

	W7
	Software malfunctions
	
	.775
	
	

	O1
	Grants for EVS on loan & GST 
	
	
	.709
	

	O2
	Battery recycle business
	
	
	.760
	

	O3
	Grid energy and cell manufacturer
	
	
	.938
	

	O4
	Progress of public charging station
	
	
	.901
	

	O5
	No Cramming Charge
	
	
	.659
	

	O6
	Investment policies for emission reduction
	
	
	.738
	

	O7
	Changing life style of consumers
	
	
	.642
	

	T3
	Escalating prices of raw materials and fuel
	
	
	
	.863

	T4
	Ineffective governance and economic instability
	
	
	
	.711

	T5
	Environmental contamination resulting from battery disposal
	
	
	
	.796

	T6
	High acquisition costs
	
	
	
	.923

	T7
	Lack luster economy
	
	
	
	.931

	Eigen value
	4.462
	3.028
	2.162
	1.797

	Percentage of variance
	15.935
	10.814
	7.720
	6.418

	Cumulative percentage
	15.935
	26.750
	34.470
	40.888


Source: Estimation based on Field Survey,2025

 Extraction Method: Principal Component Analysis

  Rotation Method: Varimax with Kaiser Normalization, rotation converged in 12 iterations

Factor 1 explains the highest proportion of variance and represents the internal strengths of electric vehicles (EVs) have significant loadings on different factors namely Absence of direct emission of pollutants (.803), Electric vehicles are energy efficient (.784), Less maintenance cost (.729), Minimized noise pollution (.727), Reliable driving experience (.705), Reduced greenhouse gas emissions (.683) and Environmentally friendly with reduced taxes (.678) which explains 16 percent of the variance. Factor 2 explain the internal limitation in adopting the electric vehicles which have significant loadings on factors namely Insufficient trained personnel(.751), Inadequate recharging infrastructure (.739), High battery replacement cost (.754) and Software malfunctions (.775) which explains 11 percent of the variance. In the factor 2 variables W2, W3, W6, were removed due to low factor loadings. Factor 3 explain the external opportunity in adopting the electric vehicles which has significant loadings on Grid energy and cell manufacturing (.938), Public charging station progress (.901), Battery recycling business (.760), Investment policies for emission reduction (.738), Government grants & GST benefits (.709),No cramming charge (.659) and   Changing consumer lifestyle (.642) which account for 8 percent of the variance. Factor 4 explain the external threat and risk in adopting the electric vehicles which show significant loadings on  Lackluster economy (.931),High acquisition cost (.923),Escalating raw material and fuel prices (.863), Environmental contamination from battery disposal (.796),Governance and economic instability (.711) which together explain approximately 6 percent of the variance. 
In the above rotated component matrix, the variables W2, W3, W6, T1, and T2 were excluded from the rotated component matrix due to low or insignificant factor loadings. Their exclusion indicates that these items did not significantly contribute to the underlying dimensions of weaknesses and threats. The refined four-factor solution thus represents a more reliable and interpretable structure of SWOT factors influencing electric vehicle adoption. The study found that strengths, opportunities, and threats are the most influential factors affecting EV adoption among the surveyed population. These findings align with Nilamben et al. (2024), who identified the key determinants of consumer behavior toward purchase of EVs high maintenance, reliability, vehicle features, inflation, environmental concerns, and cost-benefit considerations.

Impact of Demographic Factors on Adoption of Electric Vehicles

Demographic factors significantly influence consumer attitudes, preferences, and decisions regarding the adoption of electric vehicles. These elements affect awareness, affordability, risk perception and access to necessary infrastructure. Regression analysis is to investigate the influence of demographic factors on the adoption of electric vehicles.

H0: There is no significant difference in the demographic factors that have a greater impact on consumer adoption of electric vehicles.

Ha: There is a significant difference in the demographic factors that have a greater impact on consumer adoption of electric vehicles

Table-5
Impact of Demographic Factors on Consumer Adoption of Electric Vehicles

	Variable 
	Coefficient(β) 
	Std. Error
	t-value
	p-value
	Significance

	Gender 
	0.220
	.397
	0.554
	0.58
	–

	Age 
	0.360
	.141
	2.553
	0.011
	*

	Education
	0.070
	.188
	0.372
	0.71
	–

	Occupation 
	0.289
	.108
	2.676
	0.008
	*

	Income
	0.297
	.246
	1.207
	0.23
	–

	Constant 
	1.643
	.673
	2.441
	0.016
	*

	R2
	.782

	F ratio
	4.918


Source: Estimation based on field survey, 2025

*significant at one percent level 

The multiple regression analysis examines the impact of demographic factors on the adoption of electric vehicles (EVs) in Kozhikode City. The model accounts for 78.2% of the variance in EV adoption behaviour (R² = 0.782) and is statistically significant overall (F = 4.918, p < 0.05), suggesting that the predictors included collectively elucidate a considerable portion of consumer adoption behaviour. Age (β = 0.360, t = 2.553, p = 0.011) serves as a statistically significant positive predictor of EV adoption. Individuals who are middle-aged and older tend to show a greater interest in EVs, likely due to their long-term planning and transportation requirements, in comparison to younger demographics. Occupation (β = 0.289, t = 2.676, p = 0.008) is also statistically significant at the 5% level. The employment status, job type, and travel needs related to work can influence both the affordability and perceived utility of EVs. This observation is consistent with prior research that identifies age and occupation as critical factors in consumer choices regarding sustainable mobility and low-carbon transportation adoption (Carolin et.al , 2021).

 Gender (p = 0.58), Education (p = 0.71), and Income (p = 0.23) do not exhibit a statistically significant effect on EV adoption within this sample, indicating that these demographic factors are less impactful for the respondents surveyed. Gender does not hold statistical significance in this model, showing no effect on EV adoption among the surveyed population. Higher educational attainment is associated with EV usage, as it aids in reducing carbon emissions and safeguarding the environment, despite the inconsistent effects of education when controlling for other variables. Numerous studies have indicated a higher rate of EV ownership among individuals with advanced education. Income does play a role in the purchase of EVs, given that they are generally priced higher than traditional vehicles. As a result, individuals with elevated income levels are more inclined to invest in EVs.

The notable constant term (β = 1.643, t = 2.441, p = 0.016) signifies a foundational tendency for electric vehicle (EV) adoption when demographic factors are maintained at zero. The findings revealed that demographic traits, especially age and occupation, significantly influence EV adoption and assist urban planners in creating targeted initiatives to promote sustainable mobility and mitigate urban air pollution. In summary, these findings underscore that socio-demographic elements, particularly age and occupation, are crucial considerations for policymakers and EV manufacturers when formulating strategies to encourage sustainable, low-emission transportation and alleviate urban air pollution (Mokhlesur et.al, 2024). Meanwhile the research conducted by Swaraj Patil (2024) emphasized that the influence of socio-demographic characteristics is vital in evaluating the probability of electric vehicle (EV) adoption. The research revealed that at a significance level of 5%, the null hypothesis was rejected concerning age and occupation, suggesting that these factors have a significant impact on EV adoption. Conversely, the null hypothesis was not rejected for gender, education, and income, since their p-values were greater than 0.05. The overall regression model confirmed statistical significance, affirming that demographic variables collectively influence EV adoption behaviour.
Conclusion 
The study found that SWOT factors strength, opportunities and threat that directly influence the adoption of electric vehicles among the selected respondents. The research indicated that the regression model is statistically significant and accounts for a substantial portion of the variance in the dependent variable. Among the predictors, gender, education, occupation, and income exhibit significant and positive effects. Although age has a positive coefficient, it does not make a significant contribution to the model. This implies that age does not have a meaningful effect on the dependent variable in this model, as age is an important factor, with younger individuals being more likely to be early adopters of new technologies, whereas older individuals may be less willing to learn new techniques and may find it difficult to afford such expenses. These results imply that demographic factors, particularly gender and income, are vital in shaping the dependent outcome being assessed. The research assists consumers in understanding the advantages of purchasing electric vehicles (EVs) and the EV industry. It is anticipated that the results will significantly benefit EV industries, policymakers, future researchers, and individuals interested in acquiring EVs.
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STRENGTH


Electric vehicles are energy efficient (S1) 


Reduce greenhouse gas emissions (S2) 


Lowmaintenance costs (S3) 


Minimize noise pollution (S4)


Reliable driving experience (S5) Environmentally friendly with reduced taxes (S6)


Absence of direct emission of pollutants (S7)








WEAKNESS


Insufficient trained personnel (W1) Energy shortages and range issues (W2)


 Requires additional time for recharging (W3) 


Inadequate recharging infrastructure (W4) 


Elevated costs for battery replacement (W5)


 Limited technological proficiency (W6) Software malfunctions (W7)














SWOT Factors for Adoption of Electric Vehicles


(EVs)





OPPORTUNITIES


Grants for EVS on loan & GST (O1) 


Battery recycles business(O2) 


Grid energy and cell manufacturer(O3)


Progress of public charging station(O4) 


No Cramming Charge(O5) 


Investment policies for emission reduction(O6) 


Changing life style of consumers(O7)








THREAT


Increase in electricity costs (T1) 


Public perception remains low (T2) Escalating prices of raw materials and fuel (T3)


Ineffective governance and economic instability (T4) 


Environmental contamination resulting from battery disposal (T5) 


Elevated acquisition costs (T6) Lackluster economy (T7)












