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[bookmark: _Toc225866482]1. Introduction 
The shift in the attitude toward sustainability in transportation has put electric cars (EVs) at the centre of the stage of carbon emissions reduction, as well as the dependency on fossil fuels. Governments of all countries encourage the use of EVs through incentives, subsidies and regulations. However, even with such efforts, the adoption rates are not regular and are below the expected rates implying that there are still certain factors that act as barriers to the decision-making process of the consumers. 
The available literature outlines various factors that determine adoption of EVs, such as environmental consciousness, technological development, and government action. However, cost, charging infrastructure, and other related economic and infrastructural considerations keep on playing out as the primary limiting factor (Zaino et al., 2024; Wang and Witlox, 2025). The high initial expenses make them less affordable, the lack of charging infrastructure expresses a concern on its availability and usage, which altogether makes the idea less appealing to use. 
Though previous research has investigated the said factors, it is usually on a stand-alone basis or in general models, and this does not give insight on the comparative weight of these factors. This paper discusses this gap by critically evaluating cost and charging infrastructure in one comprehensive framework. In this way, it will offer a more specific insight into their interaction and serve to add to the existing academic research and even actual policy-making.
[image: ]
Figure 1: Growth of EV charging infrastructure.


	



[bookmark: _Toc225866483]2. Literature Review
[bookmark: _Toc225866484]2.1 Cost as a Barrier to EV Adoption
Cost remains one of the main barriers to EV adoption because electric vehicles are more expensive than traditional vehicles. Many consumers remain focused on upfront affordability and financial risk despite potential long-term savings.
 Samawi et al. (2025) emphasize that the affordability is the key factor in determining consumer behaviour because most buyers are price conscious when making their first purchases. But this position is taking it that consumers are rational, which is not always the case.
Even though EVs may be cheaper in fuel and maintenance expenses in the long term (Gong, Sun and Chen, 2026), customers tend to think only of short-term costs and not the long-term gains. This implies that cost is not only an economic problem, but also a psychological problem that is determined by the risk perception and uncertainty. That is, although EVs can be long-term financially beneficial, there are still a lot of consumers unwilling to invest more since the purchase cost is higher.
According to Bousia (2025), the barrier can be curbed using financial rewards like subsidies. Despite this, they do not have an equal degree of effectiveness with different social-economic groups. In less affluent or less government-subsidized regions such actions might not prove enough to promote uptake. This implies that the sensitivity of cost is very context-sensitive.
Theoretically, the Technology Acceptance Model (TAM) would indicate that cost may decrease the perceptions of usefulness hence decreasing intention towards adoption. TAM however does not consider all the external factors like infrastructure thus it is not able to explain realistic behaviour. In general, the disaggregated approach to the cost factor does not consider interaction of the cost factor with other variables, especially, the factor of infrastructure to influence the decision of consumers.
[bookmark: _Toc225866485]2.2 Charging Infrastructure and Adoption Behaviour
Charging infrastructure directly affects usability, convenience, and consumer confidence. Limited charging accessibility may increase range anxiety and reduce willingness to adopt EV technology.
According to Burra et al. (2024), the lack of charging facilities generates uncertainty, which is usually associated with range anxiety and makes consumers hesitate to embrace EVs.
Chen et al. (2025) also emphasize that the infrastructure is disproportionately distributed, with urbanized territories usually having a better one than rural areas. On the same note, Mansouri et al. (2025) note that development of infrastructure is a costly undertaking, and hence it may slug its growth. Infrastructure development also involves engineering challenges related to grid capacity, charging speed, energy distribution, and long-term operational maintenance.
In addition to practical issues, infrastructure also influences the perceptions of consumers. In the context of TAM, this is associated with perceived ease of use since superior infrastructure will make EVs easier to use.
However, infrastructure is usually learned independently similarly to cost. These studies often overlook the interaction between the two variables in influencing adoption behaviour. There is therefore a need for a more coherent approach to explaining consumer behaviour.
[bookmark: _Toc225866486]2.3 Barriers and Adoption Frameworks

Various research has put forward more general models to describe the EV adoption behaviour. The model proposed by Mesquita et al. (2025) encompasses economic, technological, and behavioural elements, and it is argued that the factors combined in a complex manner affect the process of adoption. In the same line, Pamidimukkala et al. (2023) employ structural equation modelling in analysing associations among various determinants, which empirically depicts the interrelationships among them.
Although these frameworks are helpful in their insights, the approach they take is usually holistic incorporating many variables at the same time. Though this improves the comprehensiveness, it may water down the emphasis on individual factors like cost and infrastructure. Therefore, the relative relevance of these major variables is not clear.
Several frameworks examine economic, behavioral, and technological variables simultaneously. However, many studies remain broad and provide limited direct comparison between cost and charging infrastructure.




	Study
	Main Focus
	Limitation

	Samawi et al. (2025)
	Cost and affordability
	Limited infrastructure discussion

	Burra et al. (2024)
	Charging infrastructure
	Less focus on economic barriers

	Mesquita et al. (2025)
	Broad adoption framework
	Limited comparative analysis


Table 1: Summary of key literature findings.

Memon and Rossi (2025) focus more on infrastructure and policy interventions but fail to give a direct comparison with the cost. Similarly, Haghani et al. (2023) and Tilly et al. (2024) also note the growing pace of EV research, but much of it is descriptive and does not have specific analytical depth.
More importantly, the use of general frameworks might lead to a loss of fine relations between major variables. Although these models are effective in comprehending general trends, they might not be effective in explaining the specific causes of the consumer behaviour. This demonstrates the necessity of further focused studies separating and comparing determinants that are of utmost importance.
[bookmark: _Toc225866487]2.4 Research Gap
The literature offers a substantial amount of information on the topic of EV adoption, but it does not concentrate on its comparative study of cost and charging infrastructure. Most research focuses on these variables either separately or in combined models, without assessing their importance in comparison in a single model.
This weakness limits the possibility of establishing which factor is more predominant in affective consumer behaviour. Moreover, the relationship between cost and infrastructure is not well-researched, and yet it is significant in determining adoption choices.
Existing literature rarely compares cost and charging infrastructure directly within a single framework. This study addresses that gap by evaluating the interaction and relative influence of both variables.

[bookmark: _Toc225866488][image: ]
Figure 2: Conceptual framework for EV adoption.

3. Methodology
[bookmark: _Toc225866489]3.1 Research Design
Quantitative approach can be used because it will be possible to measure relationships between variables and perform statistical tests and conduct objective analysis of consumer behaviour. The past research on EV adoption has extensively used quantitative research approaches in determining the behavioural tendencies and critical determinants (Pamidimukkala et al., 2023; Wang and Witlox, 2025).
But, although qualitative methods can offer more information on attitudes and motivations of consumers, in many cases, they are not as suitable in terms of generalisation. Conversely, a quantitative design enables a wider range of information gathering and enables one to compare variables which is in line with the focus of the present study to determine the relative impact of cost and infrastructure. However, it is also accepted that purely quantitative methodology can be insensitive to contextual issues, which implies that there is a trade-off between depth and generalisability.
[bookmark: _Toc225866490]3.2 Data Collection Method
The information is to be gathered by a structured online survey, which is one of the most popular approaches in the research of consumer behaviour because of its efficiency and scalability. The surveys are especially useful in obtaining the perceptions, attitudes, and behavioural intentions of a small sample over a short period of time (Burra et al., 2024; Mesquita et al., 2025).
The questionnaire will also be in the form of closed questions that will use a Likert scale, and the respondent will be asked to specify the degree to which he or she agrees with statements concerning cost, charging infrastructure and EV adoption intention. Subjective perceptions can be quantified using Likert scales, and this allows the comparison of variables statistically. It is especially appropriate in regression analysis when numerical data must be available.
However, survey-based data collection has its drawbacks such as bias in responses and inaccuracy in self-reporting. Respondents can give socially desirable answers instead of acting as mirrors of behaviour. To prevent these problems, the questionnaire will contain neutral and well-spelled words, and they will be anonymous to obtain honest answers. Although these are limiting, the approach is suitable because it does not contradict the research objectives.
[bookmark: _Toc225866491]3.3 Sampling Strategy
The sampling method to be used in this study will be a convenience sampling method in which the population to be sampled will include individuals of age 18 years and older who are aware of electric vehicles. Convenience sampling is popular in the exploratory studies where it is practical and is available especially in cases of time and material limitations.
Although methods of probability sampling like random sampling would be much more representative and external validity, in the context of academic research, probability sampling can be quite challenging to use. Convenience sampling should therefore be regarded as a viable option in gathering enough data to be able to examine correlation between variables.
Nevertheless, this practice has certain constraints. There is the possibility that the sample does not adequately represent the larger population thus, lowering the generalisability of the findings. Even so, the approach is deemed to be acceptable in this study as the major aim is to test associations between variables but not generate results that are generalisable in broad application. This concurs with other studies on the adoption of EVs which focus on analytical understanding than representation of the population.
[bookmark: _Toc225866492]3.4 Data Analysis Techniques
Statistical methods of data analysis will be employed on the data gathered and they will be descriptive statistics, correlation analysis and regression analysis. Descriptive statistics will give a general picture of the sample characteristics and response trends that will give a preliminary understanding of the consumer perceptions.
Correlation analysis will apply to find out the degree and direction of relationships among variables, e.g., cost and adoption intention, and infrastructure and adoption. The extent of predicting consumer adoption behaviour by cost and charging infrastructure will also be determined through regression analysis. This is a suitable technique because it is possible to compare the relative impact of several independent variables.
These are the methods of analysis that are commonly applied to research of EV adoption and determine important relationships and hypothesis testing (Pamidimukkala et al., 2023). Regression analysis has increased the strength of the research since it allows a more accurate evaluation of the research questions.
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[bookmark: _Toc225866493]Figure 3: Methodology flowchart.


3.5 Ethical Considerations
The research process is rooted in ethics. In this research, all the participants will be made to give informed consent before the research can proceed. Its involvement will be voluntary, and respondents will be entitled to drop out at any time.
The privacy and anonymity will be ensured through the fact that no personal identifiable data will be gathered. The information will be utilized in academic purposes only and kept safely. These procedures are coordinated with the ethical standards of the institution and guarantee the respect of the rights of participants.
[bookmark: _Toc225866494]3.6 Limitations of the Methodology
Even though the chosen methodology has its strengths, it has several limitations. Convenience sampling can also decrease the level of representativeness, and this lowers the generalisability of the results. Furthermore, the use of self-reported information can be biased because there is a possibility that responses will not reflect real behaviour.
Moreover, the research concentrates on one of the factors (cost and charging infrastructure) and ignores others which can also affect adoption, environmental consciousness or tech trust. However, this weakness is not accidental since the study will endeavour to offer a deep and narrow examination of these critical determinants.
[bookmark: _Toc225866495]4. Expected Results
The findings are expected to demonstrate that EV adoption behavior is influenced by the interaction between economic and infrastructural factors rather than a single determinant alone.
Its influence will, however, probably not work alone. As an alternative, it is expected that the cost effect will be neutralized by the presence and accessibility of charging infrastructure. This implies that the consumer adoption is determined by the interrelation between the monetary and functional considerations as opposed to a single determinant. 
To be more precise, consumers can possibly accept paying more when they feel that the charging infrastructure is reliable, available, and convenient. On the other hand, even relatively affordable EVs can prove to be less appealing to situations, in which the infrastructure is scarce or unreliable. This points to a conditional relationship between the variables in which the effect of cost is conditional on the infrastructural support. 
These anticipated results oppose naive explanations of the adoption behaviour which stress on individual blocks alone. Instead, they emphasize the significance of studying the way of interaction of several factors to affect decision-making. This could help to understand the adoption of EVs more profoundly and build a more comprehensive approach to their application that would cover both economic and infrastructural limitations.
[bookmark: _Toc225866496]
5. Evaluation 
The study contributes to both academic and practical understanding of EV adoption by focusing specifically on cost and charging infrastructure. Unlike broader models, it enables clearer evaluation of their relative influence on consumer behaviour. The findings may inform policymakers by highlighting the need for integrated strategies, such as combining financial incentives with infrastructure development. However, the use of convenience sampling may limit generalisability, and reliance on self-reported data may introduce bias. Additionally, focusing on only two variables may overlook other influential factors. Furthermore, the quantitative approach may restrict deeper insight into consumer motivations, suggesting that future research should adopt mixed-method approaches for a more comprehensive understanding.
[bookmark: _Toc225866497]
6. Timeline
	Task
	Duration

	Literature Review
	2 weeks

	Questionnaire Design
	1 week

	Data Collection
	2 weeks

	Data Analysis
	1 week

	Writing & Revision
	2 weeks



[bookmark: _Toc225866498]7. Conclusion 
This study critically evaluates the role of cost and charging infrastructure in influencing EV adoption behavior and aims to support future policy and infrastructure development strategies.
 Although the two factors have been well known as barriers, the current research has not paid enough attention to the collective or relative roles of these factors. This paper fills this gap by examining the interaction of these variables in determining consumer decision-making. 
It is anticipated that the results will prove that the adoption of EVs is caused by the interaction between the economic and infrastructural factors instead of the solitary determinant. This shows the need to integrate measures that act to both reinforce affordability and accessibility to enable adoption. 
In addition, the study further generalizes the use of the Technology Acceptance Model by showing that the perceived usefulness and perceived ease of use are impacted by external constraints, including cost, and infrastructure. This offers some theoretical contribution to take the existing models and relate them to adoption issues. 
In general, the study can be informative to the academic community, as well as to policy formulation, with the priority on ensuring that numerous challenges are mitigated to drive the transformation to sustainable transportation faster.
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