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The paper will examine the increasing popularity of  the Electric Vehicles (EVs) and how 
they could affect the electrical infrastructure. The transport industry is still among the 
greatest contributors to greenhouse gas emissions and EVs have been seen as one of  the 
systems capable of  reducing the effects of  climate change through the minimization of  
carbon emission. The study will evaluate how people know about EVs, how the adoption is 
motivated and whether there are any impacts of  large-scale EV usage on electric systems. 
Also, the research helps analyze how renewable sources of  energy will contribute to the 
infrastructure of  the EVs with references to the integration of  solar and wind energy to 
guarantee sustainable development. This paper explores the most critical obstacles to EV 
adoption, including the high initial investment, the lack of  sufficient charging facilities, 
and insufficient concern about grid capacity through a survey-based approach. It further 
emphasizes that the government can play a key role, there should be an investment in 
charging systems and the policy to encourage the adoption of  EVs. The results indicate 
that the adoption of  EVs tends to grow; however, the electrical infrastructure, and, 
in particular, its development in the countryside should be viewed as the key factor in 
achieving the full environmental benefits of  electric mobility.
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INTRODUCTION
Background of  the Study
The transportation industry is one of  the largest causes 
of  the greenhouse emission in the entire world, and 
considering sustainable options is gaining more and more 
of  popularity. Electric vehicles (EVs) have become one 
of  the feasible solutions to reducing carbon emissions 
to low-air quality and avoiding the effects of  climatic 
change (Yahya et al., 2025). The EV adoption rate is 
currently on the upturn in different regions, and this 
came after an advancement was made to upgrade the 
battery technology, government subsidies and increasing 
awareness concerning environmental issues to the people. 
Still, there are also other significant downsides associated 
with the total introduction of  EV, namely in relation to 
the capacity of  electricity infrastructure to meet the more 
considerable electricity demands (Sircar, 2020).
EVS are not merely a shift in transportation, and one more 
challenge that electrical utilities are acutely experiencing 
in the change is the increased load of  charging vehicles 
(Rahman et al., 2025). The turnover introduces certain 
grave issues about the availability of  electrical networks, 
the development of  the charging infrastructure, and the 
integration of  renewable resources toward the attainment 
of  the renewable future of  transport. In this connection, 
it is valuable to know not only the adoption rates of  EVs 
but also the impact this could have on electrical systems so 
as to make the creation of  an electric mobility profitable 
(Lapardhaja et al., 2024).

Problem Statement
Implementation of  EVs has emerged as a potentially 
sufficient solution to mitigating the global crisis of  
energy and climate, but the rapid EV move can impose 
an unnecessary burden on electric facilities in existence. 
Poor charge stations, expensive initial costs and the 
lifespan of  the battery would be one of  the challenges, 
which may hinder the prevalence of  EV (Spellman, 
2023). There is also dread about the fact that such issues 
can be related to the ability of  the electric companies 
to produce a constantly rising amount of  demand of  
electricity particularly during the peak periods when the 
production of  electrification charges is expected to reach 
its highest point.
The integration of  green energy-solar and wind-
generated elements in EV chargers will also be very vital 
in minimizing the environmental cost of  the addressed 
increase in electricity usage. The question that is not 
clear, however, is how ready utilities are and how effective 
government measures are in dealing with these issues 
(Kashyap & Rastogi, 2021).
In the quest to ascertain the assimilation of  EVs and 
issues raised by the EVs this paper is trying to clarify the 
opinion regarding the EVs, the factors that catalysed the 
embracement of  EVs, and the impacts of  EVs to the 
energy systems. Overcoming these issues, the proposed 
research would help in designing the strategies to promote 
the effective popularity of  EVs without disturbing the 
balance of  the electrical grids (Ray & Mukherji, 2025).
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Research Objectives
The primary objectives of  this research are:

• To assess the level of  awareness and familiarity with 
Electric Vehicles (EVs) among the general public.

• To explore the factors influencing EV adoption, 
including environmental concerns, government incentives, 
and infrastructure availability.

• To evaluate the impact of  increased EV adoption on 
electrical infrastructure, including concerns about grid 
capacity and the need for charging stations.

• To identify the perceived barriers to EV adoption 
and their implications for policy and infrastructure 
development.

• To explore the potential role of  renewable energy 
sources in supporting EV charging infrastructure.

Significance of  the Study
The present study leads to a critical concern of  the 
meeting point between sustainable transportation and 
energy infrastructure. As EVs gain more and more 
attention, it is necessary that policymakers, utility 
buildings, and infrastructure decision-makers be aware of  
the perceptions and worries of  the population regarding 
EVs and the effect they have on the electrical grid (Ray 
& Mukherji, 2025). The results of  the present research 
will offer important data on how well the electrical utilities 
are ready to meet the higher demands or not, and what 
contribution renewable energy can make in facilitating the 
ability to shift to EVs (Wongsunopparat & Cherian, 2023).
In addition, the measures of  enhancing the strategies of  
EV adoption, the gaps in the infrastructure and further 
enhancing the incorporation of  renewable energy sources 
that comprise the charging actions will also be presented 
in the research (Baliyan, 2025). Identifying the key issues 
and opportunities associated with the EV adoption, this 
study will hopefully contribute to the reality of  developing 
sustainable, efficient transportation networks that will be 
in a position to contribute to the realization of  a better 
and cleaner future (Sun & Li, 2024).

LITERATURE REVIEW
Introduction
The transition to Electric Vehicles (EVs) is an important 
one when it comes to combating climate change and 
reducing the environmental negative effect of  the 
transportation industry in the world. Since the negative to 
the question posed by environmentalism is the adoption 
of  the practice of  consuming fossil fuels, EVs have been 
the focal of  attention since it is believed that they can 
curb the level of  greenhouse gas emission, air pollution 
and dependence on the use of  fossil fuels (Sun & Li, 
2024). There is, however, one list of  challenges related 
to the mass popularity of  EVs, such as the infrastructure 
in electricity. Their frustrations are connected to grid 
capacity, charging infrastructure and how such vehicles 
can be charged using renewable sources of  energy 
to drive a sustainable and sustainable usage of  such 
vehicles (Vassileva & Madlener, 2017). The literature 

review introduced the number of  factors influencing the 
adoption of  EVs, the challenges limiting its adoption, and 
the impact of  EV on the electrical infrastructure. It also 
looks into the contribution that renewable energy would 
make to aid EV infrastructure, in a manner that the power 
shift to EV mobility is viable and effective.

Factors Influencing EV Adoption
The cause of  EVs receiving adoption is complex, a factor 
of  technological, economic, environmental performance 
and the policy-driven factors. This knowledge is essential 
to the realization of  the opportunities and the obstacles 
present to people, companies, and the governments to 
advance the spread of  EVs.
The growing popularity of  Electric Vehicles is concerned 
with technological progress. Two issues associated with EVs, 
which include poor range and the withdrawal of  charging 
duty and a very expensive cost, are being handled by the quick 
evolution in technology. Advances in battery technology 
have immensely increased the range of  driving coverage of  
EVs with several recent clots having ranges that are equal 
in relation to ordinary gasoline-powered vehicles (Vassileva 
& Madlener, 2017). To illustrate, with the introduction of  
lithium-ion batteries, more efficient energy storage appears, 
which lowers the number of  charging and makes the process 
of  using an EV more convenient overall. There has also 
been a decreased time of  charging this way, and currently it 
is possible to charge nearly 80% of  a car that has a battery in 
under 30 minutes of  time (George & T, 2025).
Also, EVs have been improved since then. The latest 
electric vehicles have been described that make a smooth 
and silent run, high torque and high acceleration rates 
compared to the internal combustion engines, ICE 
equipped vehicles. Practicality of  the EVs is made 
possible by such performance promises not necessarily 
making them easier to drive (George & T, 2025).
The growth of  environmental consciousness, in 
particular air pollution, and global warming is one of  
the complicated motives of  EVs use. Transport (internal 
combustion engine vehicles) is categorized as a major 
source of  green-house gas emissions globally due to 
business operations within this industry (Tudorache et 
al., 2019). The environment of  benefits of  the electric 
cars, which do not produce tailpipe emissions, is an 
undoubted one. Under EV transformation, customers 
would effectively reduce their carbon transferring 
footprints by a significant margin thus contending in the 
climate change fights. Additional aspects contributing 
to the popularity of  EVs include the worldwide interest 
in lowering air pollution especially in towns and cities 
(Kilari, 2025). Researchers have established that EVs 
can mitigate air pollution in cities which contributes to a 
major health hazard in most urban areas across the world 
(Kerama, 2025). Since the air quality inspections acquire 
more and more seriousness, the governments begin to 
impose more stringent components of  emissions and even 
promote the further use of  EV as the component of  their 
environmental policy agenda (Nicolae & Vlad, 2019).
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Subsidies and laws by governments become essential in 
the speed of  their adoption of  Electric Vehicles. The 
governments of  most countries in the world provide 
several incentives to consumers to buy EVs in the form of  
a number of  tax credits, a rebate, and a subsidy (Rigatos et 
al., 2024). Those financial incentives are such that they can 
afford EVs since their initial costs are higher compared 
to an average consumer. Besides finances, governments 
also use emission requirements and fuel economy targets, 
which compel the automotive sector to make investments 
in more environmentally-friendly technologies, such as 
electric propulsion (Taylor, 2024). Besides such direct 
incentives, charged structures are being developed in 
certain governments, and it becomes easier to own and use 
EVs. The policies intended to require charging stations to 
be mounted in the social areas, the parking piles and the 
households also contribute to the trend of  the EV market 
development. Countries are also being forced to establish 
clean transportation policies by international agreements 
like the Paris Agreement and thus, the EV adoption is 
becoming more favorable (Kashyap & Pachwarya, 2022).
Consumer perception is a major aspect in adoption of  
Electric Vehicles. Although there is knowledge among 
many consumers on the concerns of  the environmental 
benefits of  EVs, issues with the range, charging 
infrastructure, and up-cost continue to be very common 
(Hoque & Hossain, 2024). The fact that there are 
misconceptions regarding the consistency and feasibility 
of  EVs may discourage buyers, particularly in those 
places where there is also a deficiency of  charging units or 
where the distances separating the major cities are quite 
high. Information is also a factor in the acceptance of  
EVs by the consumer (Saha & Kumar Mukherjee, 2025). 
It has been proven that present accessible and correct 
information to consumers regarding the advantages of  
EVs, in terms of  the comprehensive cost of  ownership, 
could play an essential role in influencing the decision 
to purchase electric vehicles. With the increasing 
popularity of  EVs market, higher sales are likely to hit 
more consumers as a result of  growing awareness, better 
models, and supplementation of  government efforts 
(Ayaz et al., 2023).

Barriers to EV Adoption
Although there are advantages and technological 
improvements that are related to Electric Vehicles, some 
obstacles prevail in adopting the use of  this technology. 
Such obstacles should be overcome so that the shift 
towards electric mobility could be actually viable and 
effective.
The prohibitive price of  EVs is one of  the reasons why 
these vehicles have not been adopted on large scale. Since 
the expense of  operating an EV, both in the short-term 
by saving on fuel and upkeep and in the long-term by 
buying frequency, can be significantly reduced because 
jobs prior to exhaust, purchase cost is still a central issue 
to most buyers (Taylor, 2024). Despite the fact that these 
costs could be compensatory with the use of  government 

incentives, the cost of  EV remains substantially higher 
than that of  conventional models, which means it still 
restricts their availability to a larger number of  individuals.
Another key impediment to EV adoption is the presence 
of  charging stations (Nutkani & Lee, 2022). The problem 
in the electric vehicle charge is that the charging stations 
are inadequate or not conveniently situated in most 
settings, so owners of  the electric vehicles usually cannot 
locate a convenient and reliable charging station. This 
problem is mostly squared in rural and suburban regions, 
where EV charging infrastructure is not often well-
developed (Armenta-Deu & Coulaud, 2024). The locating 
position of  charging stations is a serious issue even in 
urban regions, as the necessity to spend considerable time 
at the communication overcrowded electronic charging 
stations can diminish the quality of  the EV ownership 
experience (Pernický, 2024).
Range anxiety remains an obstacle to various prospective 
EV customers. Although battery technology has 
improved, some consumers are fearful of  the small 
range that EVs have, especially the long range Short-trip 
work or within an area of  low charging stations. Even 
though sufficiency of  ranges on many newer EV models 
is comparable to regular cars, there is still the perception 
of  little reach that bears as a step towards adoption. 
Also, the issue of  the shortness of  the charge duration 
exists (Dhananjay Sudhir Chaudhari, 2024). Despite the 
increasing popularity of  fast-charging stations, EVs can 
be sluggish to charge batteries longer than it can be to 
fill up a regular car. The inconsistency is particularly 
important in cases when a person needs to travel long 
distances or commute on a daily basis as the lengthy 
charging period may impair his schedule (Singh Arvind 
Kumar, 2023).

Impact of  EV Adoption on Electrical Infrastructure
EVs mass wasting will be extensive in relation to the 
electrical systems. With more EVs on the road, it will 
increase the number of  electricity units that will be in 
demand, particularly on power in the charging periods. 
It is only natural that they know how EV adoption can 
influence the electrical grid so that they can be prepared 
to handle this new growth (Singh Arvind Kumar, 2023). 
Heightened EV has probably strained the impact on the 
power consumption, and this contributes to atrocious 
consumption during a peak time when most people 
convert their vehicles to be electric. This demand can lead 
to the strains of  the existing electrical grids to introduce 
problems such as grid overloading and jamming (Wang, 
2023). This poses a dilemma, in the case of  the utilities, on 
how one utility supply and demand would balance at grid 
stability. These problems can be mitigated by regulating 
smart grids utilization and application of  demand-response 
technologies to support how and when EV charging is 
done through the use of  electricity (Sircar, 2021).
Construction of  the electrical infrastructure will also 
examine huge additions to support the demand of  
electricity. Additions can be in the form of  capacity 
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supplementation of  a grid, increase in the number of  
substations, and strengthening of  power grids to absorb 
the add-ons of  EVs. These improvements can be very 
unwieldy and the policy makers, utilities and the stake 
holders need to collaborate in matters of  planning and 
funding such requirements (Patil, 2020). Granting of  
EV chargers is another issue that works in the electric 
infrastructure. There was a requirement of  electricity 
station and mostly large-volume fast chargers. What they 
need is to be added to the prevailing grid word-carefully 
to ensure that there would be adequate supply, and 
infrastructure is in its proper locations. In addition, the 
charging locations must be positioned beautifully to ensure 
that these points are accessible to the consumers, particularly 
in the more populated locations (Salim et al., 2024).

Role of  Renewable Energy in EV Charging 
Infrastructure
The need to have considerable fit of  renewable energy 
sources through the infrastructure of  EV charging is 
high in ensuring the sustainability of  the transition to 
the e-transports. Renewable energy (e.g., solar energy 
and wind) can be used to energize EVs and this can have 
benefit to the ecology successively in a different order 
of  magnitude. This discussion evaluates the prospects of  
the green energy so as to enable EV infrastructure and 
reduce the reliance on fossil fuels.
Solar energy can be used as a bright solution to EV charging 
stations. To provide localized, renewable energy to power 
EVs the charging stations can incorporate solar panels 
on their roofs of  either industrial size or even residence-
size (Kwon & Chang, 2025). EV charging stations can 
be designed to operate solar powered, meaning it does 
not depend on the electrical grid to operate, which results 
in less pressure on the grid and more sustainability of  
the charging process. Moreover, EV can also be charged 
in the daytime during sunshine and thus can store solar 
energy in its batteries to utilize it later.
Wind energy is also a source of  renewable energy which 
can be incorporated within EV charging infrastructure. 
Wind turbines can also produce electricity to drive 
charging stations in areas that have ample wind resources 
meaning more and more electricity will be generated 
without the use of  fossil fuel sources. Solar and wind 
energy generate a reliable and heterogeneous energy 
source, and this aspect will allow charging EVs in an 
environmentally-friendly and effective manner (Neacsu 
et al., 2017). The intermittence caused by solar and 
wind energy is an obstacle to the plug-in of  EVs with 
renewable energy. In order to address this issue, we may 
install energy storage systems e.g. batteries and grid scale 
to store the excess renewable energy that can later be 
overcome. This may then utilize this power to charge 
EVs during the days when energy production is low-
renewable, which means that EV charging shops should 
consider 24-hour precision and electricity availability on a 
regular schedule (Kerama, 2025).
An opportunity and a challenge are the existence 

of  Electric Vehicles. The wide usage of  EVs can be 
explained by technical transformations, environmental 
considerations, and government incentives even though 
the problems such as higher prices, the absence of  charge 
stations, and concerns with the range remain. As the 
demand increases, with fatigue, the electric infrastructure 
will have to invest more in electricity consumption to 
driver the increased needs, particularly at peak time. 
Renewable energy resources must also be included in EV 
charging infrastructure because it will make sure that the 
positive environmental outcomes of  EV are realized to 
the maximum.

MATERIALS AND METHODS
Introduction
The sort of  methodology used in the work of  the studies 
brought out in this chapter justifies how it will be applied 
in the investigation of  the use of  Electric Vehicles (EVs) 
and its impacts on the electrical infrastructure. It has used 
the survey method in obtaining quantitative and qualitative 
information about the participants. As with the focus 
placed on attitudes, views, and behaviors, when it comes to 
EV adoption, and the destabilization that the energy system 
is likely to cause, the identified research is expected to add 
to the full-scale investigation of  the aspects that could be 
considered as an influence on the EV adoption strategy 
and the issues on the part of  electrical infrastructure.

Research Design
In the case of  the study, the descriptive survey design 
is applied where the researcher can gather information 
about a sample group of  people systematically and 
describe their perceptions and experiences. It is more 
so sought in the realms of  attitude, perceptions and 
behaviour of  very large numbers of  individuals in which 
case the study is in a systematic and reproducible form. 
The survey design would provide one of  the effective 
guidelines with respect to measuring variables in the 
description of  the extent of  awareness, aspects, which 
would influence adoption of  EV, and perceived barriers 
in respect to infrastructure.

Data Collection Methods
Survey Instrument
The primary data collection tool used in this research is a 
structured survey questionnaire. 
Some 5-point Likert scales questions are also present 
in the survey because they were needed to report on 
the intensity of  opinion responding to different issues, 
including their readiness to recommend EVs to other 
people and their belief  in the capabilities of  electrical 
utilities to cover higher demand that EVs will result in. 
The questions were well set to cover certain aspects such 
as being clear, objective and precisely understandable by 
the respondents of  various backgrounds.

Survey Distribution
The survey was administered through a web-based 
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survey to provide a direct and easy way of  accessing the 
survey as well as covering a wide market. This was made 
possible through the online format because responses 
could be prompt and it was also possible to collect a 
sample geographically diverse. The questionnaire was 
disseminated on the social networks, emails, and forums 
devoted to EVs and the sustainability of  the environment. 
The fact that there was highly varied representation of  
populations in the sample, urban, suburban, and rural 
people, was attributable to this distribution process.

Sample Selection
The sample population in this research will be individuals 
that are familiar with or have some degree of  interest 
in Electric Vehicles. The sampling was conducted 
with the assistance of  a non-probability convenience 
sampling technique since it presupposed the prompt 
data collection of  a large number of  participants. The 
given means of  sampling, in itself  not indicative of  the 
overall population, will provide the insightful views of  
individuals who are already interested in and/or active in 
the problem of  EVs.
The Survey answers were 200 in a period of  four weeks. 
Every respondent must have turned 18 years and the 
survey was to have a powerful number of  samples mean 
that represents diversity of  worldview about EV-daimiy 
relative to electric infrastructure. The respondent has 
been in a position to portray the views of  various age 
groups, gender, profession and the respondents have 
been evenly represented in various locations.

Data Analysis
Quantitative Data Analysis
Descriptive Analytics was utilized to be in a position to 
analyze the respective quantitative data in the shape of  
the survey. The mean, standard deviation, mode and the 
measure of  variability were used to summarize responses 
taken in response to the main questions. Such statistical 
packages enabled the calculation of  the trends and 
patterns in the domain of  data, such as the awareness 
degrees of  EVs, the influencing factors, which are likely 
to impact their adoption, and the perceived barriers in 
the way to EV adoption. Questions, which belong to the 
category of  Likert metrics, were investigated, following 
the aim to comprise the strength of  the attitude of  the 
participant towards various matters, such as intervention 
of  the government, the element of  the incorporation of  
renewable energy, up to the willingness of  using EVs. In 
fact, the skewness and kurtosis analysis helped determine 
the response distribution and, in the presence, or absence 
of  any bias and bizarre tendencies in the data.

Qualitative Analysis
Thematic analysis was used in the case of  the open-ended 
questions, with the assistance of  which the measured 
idea was to answer recurrent themes and patterns in the 
responses provided by the respondents. The qualitative 
study provided the novelties about the areas of  concern, 

motivation and experiences of  the participants in EV 
adoption and the struggle of  the electrical installation 
infrastructure. The methodology based on the analysis 
has helped the researcher to analyze the latent motivations 
underlying the attitude of  the participants as well as 
ascertain the evidence of  any trends that emerged not 
using the quantitative questions. The responses on the 
open-ended questions were coded and their group came 
under themes which were charging infrastructure, grid 
capacity, environment issues and lastly the government 
incentives. This action was in order to organize the data 
and could analyze the qualitative responses in a more 
organized way.

Ethical Considerations
The relevance of  ethics was too pronounced during the 
research process to ensure that the research was conducted 
in minimal conformity with the attained research ethics. 
All the participants signed informed consent before 
filling in the survey to make sure that they got the idea 
of  the research, their rights as the participants, and the 
voluntary participation in the research. The respondents 
were also offered an assurance of  confidentiality and that 
there would not be any mind readings and data would 
not be gathered or exchanged against them. Privacy 
rules were observed in the study, and the respondents 
had the choice of  stepping out of  the survey any time 
without repercussions. Moreover, the survey data was 
protected through receiver storage and aggregate analysis, 
no participant could be identified through survey data 
collected.

RESULT AND DISCUSSION
Demographic Information of  the Participants
According to the survey data the distribution of  age has 
shown that there is a more concentration on the group 
of  25-44 (35 percent and 38 percent respectively) with 
a large percentage indicated in the range of  25-34 years 
and 35-44 years. It means that the interest of  adopting 
Electric Vehicles (EVs), among people of  their working 
and decision-making age, is high. The age group aging 18-
24 years constitutes 14 percent of  the respondents hence 
indicates a medium rate of  interest by younger people 
who tend to be the early adopters. But only 10 percent of  
the respondents fall in the eighteen 45-54 category and 
even less, 3 percent, in the zov55-above category. This 
implies that older age groups have some interests in the 
EV adoption but the major category that seems to be 
achieving the EV adoption is between the two age groups 
of  25 to 44 years of  age.
Survey findings are that predominantly electric vehicles 
users are male as 78% of  respondents claimed to be 
male. The percentage of  female respondents came to 
16 within the survey population, which indicated lower 
involvement of  women in this field. Moreover, 6 percent 
of  the people did not reveal their gender, and that may be 
because of  individual preferences or not being interested 
in representing their gender in a place of  the survey. Such 
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results indicate a significant gender imbalance, where a 
much larger percentage of  male participants expressed an 
interest in the EV adoption than female participants.
The survey results indicate that the urban population 
is very overwhelming since the majority of  these 
respondents (78 percent) were also residing in the urban 
areas. That is to say that EVs are largely consumed by city 
residents in which the amenities, such as charging points, 
tend to be more encompassed. Suburban population 
is comparatively 16% of  the research sample, meaning 
that there was an average interest in EV adoption in a 
different location where the systems may be insufficient, 
as opposed to the urban setting. The rural inhabitants are 
a minority in the respondents (6%), and are less likely to 
be migrating to EVs, presumably due to access problems 
of  the infrastructure and the demands of  infrastructures 
that the rural serve with its own means of  transportation. 
Such results contribute to the identification of  the 
importance of  cities in the current trend EV acceptance 
and the need to invest in mass fermentation to inner 
states.
The results obtained in the survey show that respondents 
are quite varied about their occupations as the biggest 
percentage is 56 as the business owners. It means that 
people with higher financial and/or more flexibility in 
using new technologies are likely to be highly interested 
in Electric Vehicles (EVs). The number of  professionals 
and workers respondents cannot be under 22 percent, 
which implies a moderate amount of  interest towards 
EV adoption among the general workforce. Students 
constitute a younger population of  the survey population 
(20 percent) that is most likely to be open to an adoption 
of  sustainable transportation. Lastly, the proportion of  
retirees is the lowest contributor (2%), which differs 
according to the tendency as older generations might not 
show interest in EV adoption because of  the necessity of  
movement or financial limitations. Such results indicate 
diverse degrees of  interest on the EV adoption, and the 
greatest degree is occupied by the business owners.

Electric Vehicles (EVs) Familiarity
According to the survey findings, 72% of  the participants 
are highly aware of  the Electric Vehicles (EVs), which 
reveals that a large number of  people participating in the 
survey have a strong understanding of  this technology in 
the surveyed group. It implies the idea of  EVs is famous 
and that a large number of  people follow the current 
trends or take an interest in developments in the electric 
world of  transportation. Moreover, one-fourth of  the 

participants said that they were only vaguely regarded 
EVs, which suggests that they might just have the cursory 
familiarity with that matter, not comprehensive or overall 
interested in the specifics of  EV adoption. The profile 
of  those who did not know anything about EVs is the 
lowest of  all, including only 3% who said that they were 
quite unfamiliar with this new technology. The results on 
the whole indicate that the rate of  EV familiarity is high, 
with the quantity of  people who do not know about it 
being insignificant.

EVs Ownership
According to the consequences of  the survey, 5 percent 
are current owners of  an Electric Vehicle (EV), which 
proves that though awareness and the recognition of  EVs 
are growing steadily, their ownership is comparatively 
lower. This may be explained by a number of  factors 
including the initial high cost of  EVs, scarce charging 
systems, or the fear of  their driving range, which seems to 
scare away potential customers. Conversely, 95 percent of  
the participants do not have an EV, and it is obvious that 
not all citizens have switched to electric vehicles. Such an 
outcome underscores the fact that additional incentives, 
infrastructure build-out, and education of  the people are 
required to promote a greater EV ownership.

Introducing an EV in Next 5 Years
According to survey results, a considerable percentage 
of  the survey participants are planning on buying an 
Electric Vehicle (EV) soon. Among the downstream 
prospective owners of  EV, 37 percent of  this category 
of  people who currently do not own an EV intend to 
buy an electric car within 12 months, and this indicates a 
significant willingness to purchase electric-powered cars 
among a sizable segment in the short-term. Moreover, 
36% of  the respondents plan to buy an EV in 2 to 5 years 
which indicates still interest in and possibly increased EV 
market in the medium term. Nonetheless, one quarter 
of  respondents said that they are not at all willing to 
buy an EV, which indicates that there is a segment of  
the population that might not be immediately convinced 
to purchase despite the advantages linked to EVs 
(cost, infrastructure, etc.). Taken together, these results 
demonstrate that there is a good future of  EV adoption 
which means that closer to a third of  respondents either 
intend on purchasing an EV in the near future or they 
could purchase one in the not-too-distant future.

The Main Reason Why People Do Not Have an EV

Figure 1: 
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The survey data demonstrates that there are some 
opinions that can be identified to cause the unwillingness 
of  the respondents to have an Electric Vehicle (EV). 
Limited charging infrastructure is the first reason with 
most respondents citing this reason at 47 percent. This 
shows that the absence of  camping stations that are 
easily accessible is a barrier that is of  a considerable 
impediment as far as the adoption of  EVs is concerned. 
Widespread EV adoption will become a reality faster with 
the necessary expansion of  charging stations particularly 
in small and suburban communities. A second prominent 
reason that 20% of  respondents mentioned because of  
the high cost of  EVs was that this expense is a significant 
barrier to a large number of  consumers. Although the 
government offers certain incentives, even with the 
initial outlay of  an EV, many remain not affordable to a 
significant segment of  a population.
Further, 23 percent of  respondents cited the fact that the 
range was a main issue, which brought an apprehension 
of  the depletion of  power charge during long distance 
journeys. This problem is also known as the range anxiety 
and it is a serious consideration among prospective 
customers. The percentage of  people who have no 
information about EVs was found to be merely 9% as 
one of  the main reasons why they do not own one, which 
is why most people know too much about EVs but are 
prevented by more practical things. The findings highlight 
the fact that to promote EV adoption there should be 
some development in infrastructure,Reduction on costs 
and development of  batteries which will prove helpful.

EVs Being Used in Community
According to the survey findings, a majority of  people 
(72) in the survey often see the use of  Electric Vehicles 
(EVs) in their community, which implies that EVs are 
becoming highly visible in some locations and part of  
everyday life. This is because of  the rate of  EV sightings, 
which is high due to the rising population of  the electric 
cars especially in the cities where infrastructure might 
be more advanced than elsewhere. Besides, a significant 
number of  individuals, 26 percent of  respondents, said 
that they had occasionally encountered EVs, meaning that 
although they are present, it is not everywhere yet. This 
may imply that EV adoption is at a transitional stage and 
more extensive adoption is to be realized in the future. 
The respondents who claimed never to couldn’t see EVs 
were an equal 1% and those that claim seeing it rarely 
were 1 percent. These minor percentages underscore the 
fact that although EVs have yet to become a ubiquitous 
entity, it is getting more widespread in most societies
Significance of  Adopting Electric Vehicles in 
Regards to the Environment
The survey data indicate that a good large proportion 
of  respondents, 72, think that adoption of  Electric 
Vehicles (EVs) is very important to the environment. 
This accentuates the high awareness of  the ecological 
advantages that EVs imply, including finding solutions 

to the emission of  greenhouse gases and the quality of  
air. Moreover, one-fifth of  the respondents consider 
EV adoption to be significant, which also confirms the 
hypothesis that the majority of  people think EVs are a 
good move towards environmental sustainability, although 
it may not be considered the solution of  the first level 
of  importance. The percentage of  those who rated EV 
adoption as Donut the importance rate is also fetching to 
8% which implies that even though they value its green 
benefit, they do not necessarily make it a priority when 
selecting a mode of  transportation. Even such a minority 
as 2% are of  the opinion that the adoption of  EVs is 
insignificant, which is why a neglected number of  people 
can still be identified as insensitive to the environmental 
benefits of  farm changing into electric vehicles.

The Main Benefits of  Evs
The results of  the survey indicate some important 
advantages of  Electric Vehicles (EVs) that the respondents 
found palpable. 72% of  the respondents have shown 
the least level of  greenhouse gases as the most critical 
benefit, which highlights the considerable positive feature 
of  EVs in the eyes of  customers. This is in line with the 
increasing attention to the issue of  climate change and 
how the cleaner forms of  transportation, including EVs, 
can help limit carbon footprints.
Moreover, 48 percent of  respondents settled the 
importance of  government incentives, such as tax credits 
and rebates, meaning that financial incentives provide a 
considerable degree of  assistance in enhancing access to 
EVs and the interest toward buying them in the consumer 
market. 45 percent also mentioned better performance 
as a core advantage since EVs have better acceleration, 
a comfortable driving experience, and technology 
than regular vehicles. The respondents mentioned the 
decreased noise pollution by EVs (43%). This is especially 
advantageous in cities, whose problem of  noise pollution 
is becoming rampant. Finally, the source of  reduced fuel 
prices helped one-third of  the respondents give this 
feature as a great benefit, understanding that doingso 
in the long term the action leads to greater savings than 
spending on gasoline or diesel.

The Principal Issues Concerning EV Adoption
The first reflection of  the survey findings is that various 
concerns are present in implementing the topic of  Electric 
Vehicles and most of  the poll respondents report a lack of  
charging infrastructure to be the biggest challenge. This 
points out a major impediment to the adoption of  EVs 
because a number of  the prospective customers fear the 
supply and accessibility of  charging systems particularly in 
less urbanized regions. The expensive initial investment in 
EVs is an issue of  concern among 44% of  the surveyed who 
believe it is still a serious barrier to EV adoption although 
this could save a lot of  money in future fuel and maintenance 
expenses. EV may cost more to buy upfront than ordinary 
vehicles, and therefore it is not affordable to all consumers.
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Also, 49 percent of  respondents experienced the issue of  
battery life and the expenses of  replacement. The price of  
replacing the batteries may be a deterrent as well since it 
is sometimes one of  the costly aspects of  an EV because 
battery replacement cannot be reversed as there is a 
chance that the battery might wear out with time. One-
third of  the people interviewed cited the short range of  
EV as a negative factor, especially when extensive travel 

is a feature and there are no convenient charging pads 
within the locality. Lastly, 19 percent of  respondents cited 
charging time as an issue meaning that the time to charge 
an EV to full be one of  the reasons that are making some 
would be-buyers reluctant.

Area That Most at Risk Due to EV Adoption’s 
Impact on Electrical Infrastructure

Figure 2: 

Figure 3: 

The survey responses uncovered a number of  issues of  
concern related to the possible effects of  EV adoption 
and its impact on electrical infrastructure with the highest 
level of  risk attributable to increased demand during times 
of  peak demand, which, on the other hand places stress 
on grid-based supply when a large group of  vehicles is 
charging at the same time. This may result in increased 
electricity load in those timeframes when demand is 
high, which will result in the instability of  the grid or 
unnecessary grid expansions. A minority of  respondents 
52% expressed concern that grid upgrades were quite 
expensive, given that the expansion of  the grid to handle 
mass EV adoption would demand significant amounts 
of  funds. Professionalizing and improving infrastructure 
through increasing its capacity to accommodate the extra 
load may carry a heavy price tag to both utility companies 
and end consumers.
Also, 43% of  respondents cited inadequate source of  
renewable energy as a risk. This implies that the switch 
towards EVs may also impose additional stress on the 
dependence on the use of  non-renewable energy, and it 
is acute to ensure that the rise of  the electricity demand is 
supported by renewable, sustainable energy sources that 
would also sustain the benefit to the environment. Lastly, 

30% of  people admitted that there were not enough 
charging stations, and this fact might greatly decrease 
the adoption of  EVs even when demands to buy an 
electric vehicle develop. Altogether, it can be concluded 
that although numerous concerns exist, the growing load 
of  the electrical grid and the necessity to upgrade it are 
perceived as the highest threats in order to integrate EV 
successfully.

EV Home Charging
The alignments of  the survey conducted on the owner 
tendency of  charging vehicle in her house to purchase an 
Electric Vehicle (EV) demonstrate that the respondents 
have a positive inclination towards home charging. The 
average of  this question is 3.51, which indicates that, 
overall, the respondents are partially inclined to use home 
charge in case it became accessible. The average score 
of  4 means that the majority of  participants are inclined 
towards the positive version, and quite a considerable 
appeal number defines chances to become the user of  
home charging as likely. This is further justified by mode 
value 4 that indicated that highest level of  the likelihood 
was the most common response implying that there is 
high form of  interest in home charging.
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This standard deviation value of  0.61 demonstrates that 
responses have moderately different means and there can 
be a high number of  respondents who may adopt home 
charging; although a very small number confesses that 
they may have fewer intentions of  adopting or remain-
undecided.
The skewness of  -0.31 indicates that the responses are 
skewed towards the left with a slight negative rate implying 
that the distribution is more inclined toward the higher 
range, given that more individuals have the potential of  
adopting home charging other than being unlikely to 
do so. The value of  0.37 also reinforces the notion of  a 

moderate range of  responses, i.e. the first premise that the 
majority of  respondents express tendencies toward home 
charging, whereas there is minor yet quite significant 
variability in the opinions. On the whole, this set of  
statistics evidences that there is a positive perspective 
concerning the implementation of  using home charging 
on EVs, and most of  the respondents noted that they 
would probably use this possibility given the chance to 
do so.

Readiness to Pay More Electricity to Contribute to 
the Growth of  EV Systems

Figure 4: 

Figure 5: 

The results reported by the survey shown that most of  
participants, 68 percent of  the surveyed would be ready to 
buy electricity at extra prices to promote the development 
of  Electric Vehicle (EV) infrastructure. This indicates 
a high level of  generosity of  the masses to wage some 
money to build charging facilities and other supportive 
infrastructure to encourage the use of  EVs. According to it 
most have become aware of  the long-term environmental 
and economic net benefits of  EVs and will be willing to go 
along with such alternatives paying a higher price.
On the contrary, 12 percent of  the answers said that they 
would not be willing to pay increased rates of  electricity 

to this effect. This population can care about the short-
term financial constrainment or doubt the suitability 
of  the investment. Moreover, 20% of  the respondents 
expressing it as they do not know, i.e. as maybe. This 
means that although the idea is welcome by certain 
individuals, some would require to be reenacted further 
or their minds would demand to be convinced on how 
the extra costs would have a direct impact on them, as 
well as, the community at large.

Contentment with Existing Supply of  EV Charging 
Points

Figure 6: Age of  the Participants
Source: Field Data
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The data obtained in response to survey questions about 
the level of  contentment with the existing Electric 
Vehicle (EV) charging stations display the more or less 
positive yet somewhat critical attitude. The average of  
3.95 is an indication that on the whole respondents are 
kind of  contented with the numbers of  EV charging 
stations in their locality. This implies that even though 
most respondents think that the existing infrastructure is 
satisfactory, it can still be enhanced. The median of  4 and 
the mode value of  4 indicate that there is a solid level of  
satisfaction that is the most popular response meaning that 
the majority of  the respondents believe that the current 
charging stations are satisfied. The standard deviation 0.72 
however does indicate start of  variability in the responses as 
some respondents rated higher with respect to dissatisfaction 
or less satisfaction towards the infrastructure.

Even all the responses are distributed slightly more to 
the upper end of  the satisfaction scale, with the value of  
the skewness of  -0.41 showing there is a slight negative 
skew. This implies that the majority of  the respondents 
are comfortable but some might be unsatisfied with the 
insufficiency or inadequateness of  charging stations. 
Such a moderate change in the degrees of  satisfaction 
can be confirmed by the variance of  0.52. All in all, most 
respondents are content with the existing EV charging 
infrastructure but the findings demonstrate that the 
infrastructure needs to be further developed making the 
infrastructure more accessible and covering the territories 
where the number of  charging stations is scarce.

Suggestion the Introduction of  EVs to Other
The survey findings of  the probability to recommend the 

Figure 7: 

adoption of  Electric Vehicles (EVs) to others have, a high 
tendency and orientation to recommend the adoption 
of  the EVs. The average value 4.165 presupposes that 
the respondents are rather likely on the average to 
recommend EV to the other people. This implies there is 
a positive overall attitude to EV adoption and that a high 
portion of  the respondents think EVs is an option worth 
considering by other people.
The median scores show the value of  4 and the mode 
scores equal 4 one more once again state the prevalence 
of  the position, which is a high probability to recommend 
EVs, and thus express the popularity of  EVs adoption 
among the respondents. The mean deviation of  0.72 
demonstrates a certain range of  variability in the 
responses, thus denoting that, although the majority 

of  the respondents like to recommend EVs, there are 
persons who are less confident or reluctant to suggest 
EV adoption.
The skewness of  -0.58 indicates that the distribution of  
the responses has a slight negative skewness, and, thus, that 
the tendencies of  the respondents to prescribe EVs are 
linear, with slightly more respondents willing to suggest 
EVs than unwilling. A medium variance of  0.52 based on 
responses gives credence to the fact that, although most 
of  the respondents show that they are firmly interested in 
recommending EVs, some level of  variability is evident 
in the way people are determined about promoting them.

Turning to Evs the New Standard in the 
Transportation Business in 10 Years

Figure 8: Age of  the Participants, Source: Field Data

The results of  the surveys about the assurance that 
the Electric Vehicles (EVs) will be the standard of  
transportation in the next decade indicate rather positive 
expectations. The average score of  4.18 implies on the 
one hand that the majority of  respondents are rather sure 
that EV will become the dominant type of  transportation 
soon, and the sample is rather positive about the 
internalization of  EVs in the environs.
The median score of  4 and the mode of  5 support this 
confidence further, and the most prevailing was the strong 

feeling that EVs will to become the standard indeed. That 
indicates that a substantive number of  respondents are 
highly confident about the process of  electrification of  
vehicles in the next decade. The standard deviation of  
0.81 reveals that there is moderate variation of  responses, 
indicating that, though a large proportion of  responses 
exude confident responses, there are some differences 
of  opinions with a minority of  respondents showing 
less confidence concerning the future of  EVs. The 
value of  the skewness (-0.63) indicates a negative skew, 



Pa
ge

 
11

https://journals.e-palli.com/home/index.php/ajsts

Am. J. Smart. Technol. Solutions 5(1) 1-13, 2026

which implies that the distribution is biased towards 
the higher confidence levels as a higher proportion of  
respondents will indicate that they are strongly optimistic 
about EV adoption and not less satisfied with it. The 
difference of  0.65 suggests moderate levels of  variability 

in the confidence levels which shows that both strong 
supportive views and reservant views are dominant.

Satisfied with the Government Incentives (Tax 
Credits, Rebates) for EV Purchases

Figure 9: 

The survey report of  satisfaction with the government 
incentives in purchasing the Electric Vehicle (EV) 
shows that there is an overwhelmingly positive aspect. 
The average score of  4.2 implying that, in average, all 
respondents are quite content, regarding the existing 
government incentives, i.e., tax credits and rebates 
that allow the EV buys to be more affordable. This is 
an optimistic perception of  such incentives and its 
importance in promoting the acceptance of  EVs. The 
median 4 and mode 4 also validate that most of  the 
participants are very satisfied individuals, meaning the 
most frequent ones are commenting on the high degree 
of  satisfaction, that these incentives are helpful and 
encouraging in the process of  buying EVs.
The standard deviation of  0.75 implies that most people 
are surrounded by moderately varied responses to these 

questions meaning that on the one hand there are those 
who are completely satisfied whereas there is quota of  
regular variabilities in the level at which other people feel 
about the effectiveness of  these incentives. The value of  
skewness is -0.92 that reflects a weak negative skewness, 
the representation of  the reactions severs toward 
greater fulfilment measures, where the majority of  the 
respondents give a response in support of  government 
incentives, in contrast to unsatisfied respondents. The 
standard deviation of  0.56 indicates the moderate amount 
of  variability in the degree of  satisfaction and indicates that 
there is a tendency to agree about the efficiency of  these 
incentives, but there exists a divergent opinion as well.

Electrical Infrastructure to Satisfy the Rising Needs 
of  EVs

Figure 10: 

The survey findings on the readiness of  electrical utilities 
to meet the increasing demand of  Electric Vehicles (EVs) 
are more or less positive, but represents a caution about 
it. The average of  4.13 is an indication that, generally, the 
respondents believe that electrical utilities are generally fit 
to cope with the high demand enhanced by EVs adoption. 
It is an indication of  average confidence in the capacity 
of  the utilities to cope with the incremental load. The use 
of  median equal to 4 and mode of  4 adds to this feeling 
which means most responses were to use utilities which 
are sufficient enough to meet the increasing demands. It 
indicates that the respondents are somewhat agreed with 
the fact that utilities are ready to some degree, although 
they can be improved.
The mean review variance of  0.75 is moderate, and based 
on this, although many of  them expressed certainty in 
the preparedness of  the utilities, there are those who 
are a bit doubtful or pessimistic about the ability of  
the infrastructure to deliver on Mass EV adoption. The 
skewness = -0.58 is indicative of  a minor negative skew 

i.e., the distribution of  responses has been at either 
end towards the skewed people believe that utilities are 
prepared more than those who do not. The standard 
deviation of  0.57 points out to moderate variability 
whereby some study views were randomly distributed but 
mostly positive regarding the preparedness of  the utilities.
Comprehensively, the findings indicate that the 
confidence of  the respondents towards the readiness 
of  electrical utilities is moderate, though there is still the 
question whether the infrastructure could be able to meet 
the requirement of  a bulk EV adoption in the future.

CONCLUSION 
The results of  the present analysis give a profound insight 
into the existing situation of  Electric Vehicle uptake 
and the issues this causes to electrical infrastructure. 
Nevertheless, low charging infrastructure, high initial 
costs, and grid-capacity concerns are infrastructure-
based barriers that limit the mass adoption of  EVs 
regardless of  the high awareness and interest in EVs. 
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Nevertheless, the favorable attitudes of  people towards 
governmental investment in the charging infrastructure 
and the incorporation of  renewable energy into EV 
infrastructure offers a good prospect of  winning these 
obstacles to their defeat.
The study points out the urgent necessity of  improved 
or modernized electrical infrastructure to support 
increased electricity demand that is occasioned by EV. It 
involves spreading network of  charge, grid stability, and 
incorporation of  renewable energy source so as to mitigate 
effects of  the increased consumption of  electricity on 
the environment. Its findings also indicate that the use of  
policy interventions (e.g., financial incentives, tax credits 
and subsidies) are the most important to reduce the price 
of  EVs and make them more affordable and accessible to 
a larger audience.
On the whole, the work concludes that the shift of  Electric 
Vehicles poses both difficulties, but it is also a chance to 
reduce the environmental pollution and to increase the 
quality of  air in the atmosphere and introduce a more 
sustainable delivery system. One of  the tasks to enable 
the full potential of  electric mobility will be to address the 
hindrances to EV adoption and invest in infrastructural 
development.
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