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1.1 OVERVIEW

 The project entitled “ARE EV’S; A GAME CHANGER OR NOT” is basically means that electric vehicles and getting sold out in day-to-day automobile field. 95% of the population in India must have been heard about the electric vehicle and only 5% of the population might don’t have an idea on EV. If we heard of electric vehicle, half of them don’t have much more idea or knowledgeable in what the electric vehicle is and what kind of technology is used in and what are their benefits on using the EV. Due to the high environmental pollution by the emission of CO3 (Carbon monoxide) to the atmosphere from the vehicle exhaust, which is mainly happened due to the exponential growth in the number of gasoline vehicles. So that, for the reduction of environmental pollution the state and central government decided to bring the Electric vehicles / e-mobility. It is another step forward for current and future. At some point we have noticed that, there are many electric vehicles are sold out but for all those vehicles there is having a smaller number of charging stations and service centers throughout India. Nearly 1800 charging stations were installed but most of them were not working properly. Kerala State Electricity Board Pvt. Ltd. installed many charging points near to us but none of them were not working and also proper manufacturers operates and skilled employees for maintenance of an electric vehicle is less.  
The incentives and subsidies provided by the government is encouraging the people to purchase the electric vehicle for their own use. We don’t have much more proper charging station and service centers, but people are only looking forward on incentives mainly tax exemption for EV owners. They only think about the features, incentives, range, price after incentives etc. they were not bothered on the unavailability of working charging stations and service centers. Here, we are facing the unavailability of working charging stations and service centers near to us. 




1.2 STATEMENT OF PROBLEM

     The study focuses on why people are choosing electric vehicle with the current unavailability of charging stations and service centers. Even though the government providing incentives and subsidies to the EV owners, from the existing problem as mentioned above Is it the right time for choosing an EV?

1.3 LITERATURE REVIEW

     On this topic, “ARE EV’S; A GAME CHANGER OR NOT” based on electric vehicle. In automobile filed there are two type of electric vehicles one is hybrid EV’s and other is plug in EV’s. which is purely battery EV. Nearly, 7,59,182 EV’s have been registered till today. Kerala is known for its environmental sensitivity, biodiversity, and tourist attractions, among other things, so EVs are expected to provide a comfortable and fatigue-free ride while emitting no polluting gases. So, e-mobility is another step forward, nearly 1800 charging stations have already been installed for electric vehicles and 380 manufacturers operate in India for EV. When we look at the electric vehicle sales trend in India from October 2021 to October 2022, we see that nearly 1,19,889 units were sold between this year. Only 4% of Kerala's units were sold out when this unit was sold out. As per the scheme of Fame Adoption and Manufacturing of Electric Vehicle (FAME INDIA) of central government and the approval of state government of Kerala (Electric Vehicle Policy). The primary goal of electric vehicle policy is to establish the state as a global manufacturing hub for electric vehicles, batteries, and related equipment. Electric vehicles are gaining popularity around the world because they help to reduce emissions and natural resource depletion. Some of the barriers faced on electric vehicle adoption were battery charging time, fuel price, range, acceptable price, expected purchase price after government incentives. KSEBL provides quality power 24 hours a day, seven days a week for a variable rate based on the time of day and season of the year. 

The government provides various financial incentives to make electric vehicles more affordable to you. Purchase incentives, coupons, interest subsidies, road tax exemptions, registration fee exemptions, income tax benefits, scrapping incentives, and other benefits are available. Purchase incentives are direct discounts given to users on the cost of an electric vehicle. Coupons are financial incentives in which the amount is refunded later. Interest subventions are discounts offered on interest rates when taking out a loan. Road tax exemption is one of the main government incentives, which means that it is waived at the time of purchase. Another significant benefit is the waiver of registration fees, which means that the one-time registration fee on new vehicle purchases is waved. An income tax benefit is a deduction from an individual's tax liability to the government. Scrapping incentives are provided when old gasoline and diesel vehicles. Cars for personal use are considered luxury goods under Indian tax laws, so salaried professionals do not benefit from auto loan tax breaks. Section 80EEB allows for a total tax exemption of up to Rs. 1,50,000 when repaying an EV loan. This tax credit is available for both four-wheelers and two-wheelers.

1.4 SIGNIFICANCE OF STUDY

     From the data as mentioned above, only 7,59,182 unit of electric vehicles have been registered for electric vehicle. But we have to notice that only 1800 charging stations were installed in India allover. From this data wit is obvious that a greater number of electric vehicles were used by people but there is still having a shortage in charging stations and proper service centers here and there. Day by day the number of electric vehicles sold out is increasing gradually. Pollution of the environment is currently a worldwide issue. Because lithium batteries are extremely expensive, their availability is extremely limited. Higher electric vehicle prices may limit EV adoption. Some financial policies, such as tax breaks, are in place to encourage people to purchase an electric vehicle. The significance of this study is that a greater number of charging stations and infrastructures are required to support and sustain the demand for the electric vehicle industry.

 The data from the trusted sites gives us the information on the increasing demand for the electric vehicles in our country. The smaller number of charging stations and service centers are still a problem, when it is compared to a gasoline powered vehicle, this could make the purchaser more difficult after the usage of electric vehicle and its maintenance. So large number of infrastructure and as well as charging stations are needed otherwise this will leads to an EV boom which gradually deplete and the current increasing trend that is happening today will slowly degrade.

1.5 SCOPE OF THE STUDY

 The scope of this study is that by conducting a detail examining of the problems faced by the electric vehicle owners and the people who are willing to purchase an electric vehicle, it’s giving an awareness over the electric vehicle, also familiarizing the new technology introduced in the electric vehicle. This study tries to find out the problems now facing by the EV owners and the way of thinking that the people who are planning to buy an electric vehicle. It finds the solution and suggestions for the study which is conducting. EV is a better idea for reducing the increasing air pollution so that there should have active number of working charging stations everywhere and service centers with skilled labors.

1.6 OBJECTIVES

· To determine the movement of electric vehicles in market
·  Availability of charging stations and service centers
·  Subsidies and incentives provide by the Government which is approved to the EV owners.



1.7 RESEARCH METHODOLOGY

     The overall process of the research for the study was indicated by the research methodology and design. The data sources and the methods of data collections were used. The overall research strategies and framework are indicated in this research process, which includes all the parameters from problem formulation to problem validation. For data collection from online surveys, this study used the primary data collection method. Questionnaires were created and distributed to respondents via email for them to complete. Journals, articles, and websites are examples of secondary data. The sample size is one hundred and one users who were chosen based on the study's purpose. The sample area was chosen based on the people who owned electric vehicles and those who did not own an electric vehicle, but to understand how they thought about an electric vehicle and how knowledgeable they were about an electric vehicle. The data was analyzed using SPSS and Excel tools.

1.8 TOOLS USED FOR ANALYSIS

FACTOR ANALYSIS

Factor analysis is also known as latent variable which attempts to group together inter correlated variable under more general underlying variables. Factor analysis is important in descriptive statistics and social science. It has an impact on industries such as business marketing, finance, machine learning and product management. Eigen value is a term which means the measure of the variance. When the eigen value is greater than 1, the factor solution shows more variance. Data summarization and data reduction are the main objectives of the factor analysis.



 The correlation matrix which shows the inter correlation between the studied variables, serves as the starting point for the factor analysis. The variables with high inter correlation may will measure one underlying variable which is referred to as factor.

SCREE PLOT

The scree plot is a straight forward line segment plot that displays the eigen values for each individual principle component. It displays the eigenvalues on the Y axis and number of factors on the X axis. It displays as a downward curve which is in the form of elbow shaped curve. Most have a similar shape, fall quickly and so on. This is because the first component typically explains the majority of the variability. The next few component explains the moderate amount and the final component explains only a small portion of the overall variable.

KMO AND BARTLETT’S TEST

KMO is referred to as Kaiser – Meyer – Olkin, which is a test used to determine the degree of partial correlation between the variable. KMO values closer to 1.0 which is considered as ideal, while values less than 0.5 it is considered as unacceptability. KMO is used to determine how well data is suited for factor analysis. The test assesses sampling adequacy for each variable in the model as well as for the entire model. This statistic is a measure of the proportion of variance that may be common variance among variable. Bartlett’s sphericity test is used whether the correlation matrix is an identity matrix. It determines whether the data are a random sample from a multivariate normal population with a diagonal covariance matrix.




SOFTWARES USED FOR ANALYSIS

SPSS SOFTWARE

It is a popular statistical analysis programme in social science. Market researchers, health and education researchers, data miners, governments, survey companies, and others use it as well. The basic software includes features such as data documentation and data management. SPSS databases have a two-dimensional table structure, with rows representing cases and columns representing measurements. The graphical user interface has two views that can be switched between by clicking on one of two tabs. The data view displays the cases and variables in a spreadsheet format. The variable view shows the metadata dictionary, with each row representing a variable and displaying the variable name, measurement type, variable label, and so on. Cells in both views can be edited normally, defining the file structure and allowing data entry without the need for command syntax. Larger datasets, such as statistical surveys, are more commonly created in data entry software, through direct capture from an online questionnaire, or through optical mark recognition software. These data sets are then imported into SPSS.

MICROSOFT EXCEL

A chart is a graphical representation of any set of data. A chart is a visual representation of data, with symbols such as bars in a bar chart or lines in a line chart representing the data. Excel has a variety of chart types from which to choose one that best fits your data. The audience will quickly grasp your data analysis results if they are visualized as charts that highlight the significant points in data.



2.1 DESCRIPTIVE ANALYSIS

2.1.1 AWARE ON ELECTRIC VEHICLE


	Aware of electric vehicle
	People knows in percentage

	Yes
	96%

	No
	5%

	Total
	101


Table 2.1



Figure 2.1.1


INTERPRETATION

Here, in the figure shows that nearly 96% of the respondents were aware of what the electric vehicle is. Only 5% of them were doesn’t know much more about electric vehicle.


2.1.2 CONTRIBUTING ON LIMITING GLOBAL WARMING

	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	Contribute on limiting global warming
	
3%
	
7%
	
28%
	
35%
	
28%

	TOTAL                                                           101 


Table 2.1.2










Figure 2.1.2


INTERPRETATION

From the figure given below, as mentioned before most of the respondent were aware about electric vehicle but here, we can clearly understand that 27% of the respondent doesn’t know correctly about the electric car which helps to reduce the emission of CO3 and contributes on limiting global warming.






2.1.3 FACILITIES WHICH BENEFITS ELECTRIC VEHICLE

	Facilities
	Percentage of people 

	Charging station
	20%

	Super chargers
	6%

	Service Center
	3%

	All of the above
	72%

	Total
	101


Table 2.1.3


Figure 2.1.3




INTERPRETATION

Here, whether the respondent is an EV owner or not, 72% of the respondent needs all of the mentioned things such as charging station, super chargers, service centers. If all these three comes simultaneously then only it become a successful of that particular vehicle.

2.1.4.  FACTORS ENCOURAGES TO BUY AN ELECTRIC VEHICLE

	Factors to buy an EV
	In Percentage

	Cost
	24%

	Durability
	19%

	                         Range (mileage)
	26%

	Features
	32%

	Total
	101


Table 2.1.4












Figure 2.1.4


INTERPRETATION

From the respondents, one of the main factors on considering to buy an EV is features of the car. 32% of the respondent looks for the features of the car. 26% of the respondent also consider the range (mileage) of the electric vehicle. Majority of them considers aesthetic look and interior features, so that majority of the respondent didn’t give much more importance on the other factors. If the features of a vehicle is much better than other vehicle then definitely they will prefer that vehicle instead of considering other factors such as cost, mileage, durability etc.



2.1.5 BATTERY LASTING ON A SINGLE CHARGE

	Battery lasting on a single charge
	Respondents in percentage 

	Less than 3 days
	4%

	15 days
	33%

	Less than 1 month
	36%

	More than 1 month
	28%

	Total
	101








Table 2.1.5


Fig 2.1.5


INTERPRETATION

From the following bar chart, 36% of the respondents says the battery life on a single charge will stay less than 1 month. It will vary upon the respective electric vehicle. For TATA electric vehicles, on a single charge it will run approximately up to 300Km, and it should charge on a time gap of 4 – 5 days. Only 4% of the respondents argue that the charge will last less than 3 days.

2.1.6 COST TO INSURE AN ELECTRIC VEHICLE

	Cost to insure an EV
	Respondents in percentage

	More than a gasoline vehicle
	8%

	Less than a gasoline vehicle
	32%

	Not exactly sure
	61%

	Total
	101


Table 2.1.6










Figure 2.1.6

INTERPRETATION

 From the graph, 61% of the respondent is not exactly sure about the cost insured on EV is more than that of gasoline vehicle or not. Only 32% of respondent says its less than a gasoline vehicle.








2.1.7 PERFORMANCE OF GASOLINE VEHICLE V/S ELEVTRIC VEHICLE

	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	Gasoline vehicle v/s EV performance
	
6%
	
15%
	
28%
	
29%
	
23%


Table 2.1.7



Figure 2.1.7



INTERPRETATION

Here 29% of the respondent agrees that EV can perform more than a gasoline powered vehicle. Only 23% of the respondent is strongly agreeing to this.

2.1.8 PREFERENCE ON FUTURE VEHICLE
                            
	Vehicle preference
	Vehicle preference in percentage

	Hybrid
	48%

	Electric vehicle
	42%

	Gasoline
	11%

	Total
	101


Table 2.1.8

Figure 2.1.8


INTERPRETATION

Here, this final graph gives us a picture that 48% of the respondent prefer hybrid vehicle as their future vehicle, only 42% of respondent prefer electric vehicle as their future vehicle.


2.2 HYPOTHESIS ANALYSIS

FACTOR ANALYSIS: WHAT ARE THE FACTORS WHICH INFLUENCES A PERSON TO CHOOSE AN EV

Factor Analysis
     Factor analysis is used here for analyzing what are the factors influencing on considering to buy an electric vehicle. Here, 7 factors are choosing for conducting a factor analysis. The information gained about the interdependencies between observed variables can later be used to reduce the set of variables in a dataset, which is a common rationale behind the factor analytic method.

Analyzing the factor which influence the people to consider on buying an electric vehicle
     The factor analysis has been done with given 5 variables. Here, we got two factors which influences the people to consider on buying an electric vehicle by reducing these variables.
       Here, the table shows the KMO and Bartlett’s test which analyze the data. If a KMO value greater than 0.5 indicates that there is significant correlation in the data.



	KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.632

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	52.416

	
	Df
	6

	
	Sig.
	.000



Since, the KMO (Kaiser- Meyer- Olkin) value is greater than 0.5, we can conclude that there is a significant correlation in the data and that the data is suitable for factor analysis.
Factor analysis was done with the variables. So, we got 4 factors which influence the people to consider on buying an electric vehicle by reducing from all other variables.



	Total Variance Explained

	Component
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	1.903
	47.587
	47.587
	1.903
	47.587
	47.587

	2
	.888
	22.199
	69.785
	
	
	

	3
	.742
	18.546
	88.332
	
	
	

	4
	.467
	11.668
	100.000
	
	
	

	Extraction Method: Principal Component Analysis.




Initial Eigenvalues:  The first three columns list all the factors in the data set. There are a total of 4 factors on this, there are four factors involved in this. Because factor analysis always yields the same number of facts as variables. By looking at the percent of variance column, you can determine how much of the variance in the dataset each factor can account for.




Extraction sums of squared loading:   We had instructed SPSS to use an extraction criterion of eigenvalues greater than 1, and this section only shows that it was met. The eigenvalue for each factor is displayed in the total column. SPSS extracted four factors from the factor analysis in this case.



[image: ]



The scree plot is a straight forward line segment plot that displays the eigen values for each individual principle component. This graph depicts the four factors for our eigenvalue for our factor. This can help you decide which elements to keep. These plots frequently show a point on the curve (elbow plot) where the eigenvalues level out and begin to decline. The eigenvalues above this point may still be significant enough to be retained, whereas the others may not.


	Component Matrixa

	
	Component

	
	1

	 contribution on limiting global warming
	.623

	battery lasting in a single charge
	.594

	performing more than gasoline vehicle
	.839

	Interest on 2ing to EV
	.677

	Extraction Method: Principal Component Analysis.

	a. 1 components extracted.

	



As shown in the above table, the performance of an electric vehicle outperforms that of a gasoline-powered vehicle with the highest value.


     







3 SUMMARY

From the above data analysis, we can understand that majority of the respondents prefer hybrid vehicle as their future vehicle. Because, its having both the battery and IC (Internal Combustion) engine. So initially the vehicle starts in electrically and it will be run till economy mode. Above economy, it will automatically convert into Internal combustion engine. Whenever the engine starts working, the battery gets start to charge. It will be a dual purpose so people will go for hybrid more than that of electric vehicle. Majority of the respondent look forward on the features and range (mileage) of the electric vehicle and incentives provided by the government. For promoting the EV to the environment for reducing the emission of CO3 from gasoline vehicles, the government reduces all the taxes to promote the people to buy the vehicle. So that the cost insures for electric vehicle is less than a gasoline vehicle. The acceptability of this EV is mainly of purchase pricing after the incentives provided, driving range, performance, warranty, reducing the emission of CO3 etc. 
  The challenges also faced by the electric vehicle is charging infrastructure, longer charging time, battery and lithium price hike, unfamiliarity with EV technology also low profit margin for dealers etc.  Before the Implementing an electric vehicle, the authority (The government, Automobile field) should give an awareness about what is an electric vehicle and how it works and what are their benefits not only to us, for our environment too. People should familiar with EV technology. Here the unavailability of charging stations and service centers may lead to EV boom. Now, the trend of EV is growing gradually. So, the authority should provide all the proper facilities for the EV owners and the proper availability of all these can make a better growth in EV. Before promoting this vehicle to the people, firstly they had to do proper working charging stations and skilled employees in service centers then only the people get ready to buy the vehicle.
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In Percentage	
Cost	Durability	Range (mileage)	Features	0.24	0.19	0.26	0.32	FACTORS ON BUYING AN EV


PERCENTAGE




No. of respondents	4%
33%
36%
28%

Less than 3 days	15 days	Less than 1 month	More than 1 month	2	31	34	27	BATTERY LASTING ON SINGLE CHARGE


PERCENTAGE



Respondents in percentage	
More than a gasoline vehicle	Less than a gasoline vehicle	Not exactly sure	0.08	0.32	0.61	Cost to insure


PERCENTAGE




Strongly Disagree	
Gasoline vehicle v/s EV performance	0.06	Disagree	
Gasoline vehicle v/s EV performance	0.15	Neutral	
Gasoline vehicle v/s EV performance	0.28000000000000003	PERFORMANCE OF THE VEHICLE

PERCENTAGE





Vehicle preference in percentage	
Hybrid	Electric vehicle	Gasoline	0.48	0.42	0.11	Future vehicle


percentage




People knows in percentage	
Yes	No	0.96	0.05	AWARE OF EV


PERCENTAGE




Strongly Disagree	
Contribute on limiting global warming	0.03	Disagree	
Contribute on limiting global warming	7.0000000000000007E-2	Neutral	
Contribute on limiting global warming	0.28000000000000003	LIMITING GLOBAL WARMING

PERCENTAGE




Percentage of people 	
Charging station	Super chargers	Service Center	All of the above	0.2	0.06	0.03	0.72	FACILITIES FOR EV


PERCENTAGE
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