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Abstract

This study aims to identify the key factors driving consumer adoption of electric
vehicles (EVs) and to assess how various information sources influence consumer
awareness and purchase intent within the context of sustainable urban mobility.
A mixed-methods approach was utilized, analyzing primary data gathered via a
structured questionnaire from 450 respondents in Ludhiana, supplemented by
secondary data from academic and industry sources. The data were analyzed
using statistical techniques to identify core behavioral dimensions influencing
consumer choice. The analysis reveals that consumer preferences are signifi-
cantly shaped by environmental, technological, and social factors. Environmental
concern emerged as the single strongest motivator for EV adoption. Critically,
information sources—particularly social media—were found to play a vital role
in both building awareness and driving purchase intentions. The findings under-
score a challenge: while high environmental awareness fosters positive attitudes,
limited consumer information, and perceived performance uncertainties con-
tinue to impede adoption. These insights provide valuable direction for policy-
makers and manufacturers to develop targeted public awareness campaigns and
strategies focused on boosting consumer confidence.
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2 Gyan Management

Introduction

The transportation sector is experiencing a significant shift due to the increasing
demand for sustainable mobility solutions. Escalating environmental challenges,
diminishing fossil fuel reserves, and rising levels of urban air pollution have
accelerated the global transition from conventional internal combustion engine
vehicles to electric vehicles (EVs). EVs are widely regarded as environmentally
friendly and energy-efficient alternatives, with considerable potential to lower
greenhouse gas emissions and decrease reliance on non-renewable energy
resources.

In India, the adoption of electric mobility is increasing due to supportive gov-
ernment policies and technological improvements. Nevertheless, EV market pen-
etration remains modest, as consumers still face persistent barriers related to cost,
performance perceptions, and inadequate charging infrastructure. While Punjab,
particularly its industrial hub Ludhiana, shows a positive trend in EV uptake, this
localized progress underscores the critical need to understand the underlying
behavioral determinants of consumer decisions.

Problem Statement

Understanding consumer behavior is crucial in accelerating EV adoption, espe-
cially in dynamic regional markets. Consumer decisions are determined by a mul-
tidimensional interaction of economic, technological, environmental and social
factors, alongside the growing influence of information sources such as social
media. Despite the significance of these factors, there is a critical gap in empirical
research focusing specifically on consumer behavior toward EV adoption in
Ludhiana. Local adoption patterns often deviate significantly from national trends
due to unique market characteristics and regional barriers. To overcome this
research gap, the study analyzes not only the drivers of consumer interest but also
the specific local constraints that restrict widespread acceptance.

Theoretical Grounding

The foundation of this research is rooted in established behavioral and technology
adoption frameworks:

e Technology acceptance model (TAM): This model guides the analysis by
focusing on perceived usefulness (how much the EV improves a consum-
er’s life) and perceived ease of use (how easy the EV is to operate and
charge).

o Diffusion of innovation (DOI) theory: This theory is employed to under-
stand how EVs, as an innovation, spread through the social system and
how consumers fall into different adoption categories (e.g., innovators vs.
early majority).
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e Behavioral theories (such as the theory of planned behavior (TPB)): The
frameworks assist in examining the influence of attitudes, social pressure
(subjective norms), and perceived risks on the formation of purchase
intention.

Review of Literature
Environmental and Sustainability Orientation

Environmental consciousness is consistently identified as a primary catalyst for
EV interest and adoption. Axsen and Kurani (2008) investigated US consumers’
preferences and confirmed that perceived environmental benefits, such as reduced
gasoline consumption, drive initial interest, despite low initial awareness. This
finding is mirrored in developing regions, where studies confirm the central role
of sustainability. For example, Siregar et al. (2024) found that environmental sus-
tainability was a top-rated factor influencing battery electric vehicle user satisfac-
tion in Jakarta.

Critical synthesis: While environmental motivation creates a strong positive
attitude toward EVs, the literature suggests it is often insufficient to guarantee
high adoption rates. Consumers frequently trade off ecological benefits against
practical and economic concerns (cost and infrastructure), indicating that motiva-
tion alone does not overcome market friction.

Technological Perception, Performance, and Infrastructure

Technology-related attributes, especially those tied to practical utility, signifi-
cantly modulate consumer behavior. Factors such as charging speed, battery
range, and infrastructure accessibility are critical determinants of confidence. Lee
et al. (2021) found wide demographic variance in satisfaction with EV charging
infrastructure, noting that access to home charging led to higher satisfaction
among younger, higher-income users.

Siregar et al. (2024) similarly highlighted that inadequate charging location
availability remains a major barrier, even when policy support is strong. Singh
et al. (2020) also categorized charging infrastructure as a dominant contextual
predictor.

Critical synthesis: The evidence strongly suggests that perceived performance
risk and infrastructure inadequacy are key impediments to mass adoption.
Improving charging availability, speed, and safety are necessary preconditions for
building the user confidence required to accelerate market penetration, especially
in densely populated urban environments with nascent infrastructure.

Psychological and Social Influences

Beyond rational economic and technical factors, psychological and social dimen-
sions play a powerful role in the decision-making process. Singh et al. (2020)
conducted a meta-analysis emphasizing that positive attitudes toward EVs and
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social influence (peer norms, community acceptance) are significant predictors of
adoption across global regions. They asserted that psychological factors can be as
influential as economic considerations.

Theoretical grounding: This finding aligns with the diffusion of innovation
(DOI) theory, where social influence dictates the spread of new technologies, and
the TAM, where positive attitudes reinforce perceived usefulness. Consequently,
strategies must focus on building trust, correcting misconceptions, and promoting
EVs as socially responsible and aspirational products.

Demographic Factors and Contextual Variation

The effect of age, income, and education on consumers’ decisions to adopt EVs is
not straightforward and context-dependent. Lee et al. (2021) identified strong
demographic variations in satisfaction with charging infrastructure, indicating
that demographics interact significantly with technological access.

Conversely, Meet et al. (2025), studying consumers in Ahmedabad, found that
age was a minor influence on satisfaction, with practical considerations (cost-
effectiveness, convenience, and maintenance) being far more influential.

Critical synthesis: While demographic factors provide useful segmentation
data, the literature confirms that their influence is not universal. Research must
avoid generalizing demographic impacts and instead focus on how these factors
interact with local infrastructure realities and specific consumer priorities.

Research Gaps

Despite a robust body of literature identifying the dominant factors (environmen-
tal concern, infrastructure, and social influence) influencing EV adoption glob-
ally, several gaps persist, particularly at the regional level:

1. Lack of regional specificity in behavioral models.: Existing studies often
focus on national or global meta-analyses. Empirical research focusing
explicitly on distinct aspects of consumer behavior remains limited and
localized barriers to EV adoption in second-tier Indian cities like Ludhiana/
Punjab, where adoption patterns, infrastructure realities, and social norms
differ from major metropolitan centers.

2. Information source effectiveness: While studies (e.g., Singh et al., 2020)
acknowledge the importance of information sources, there is limited spe-
cific analysis of how emerging digital channels (e.g., social media) inter-
act with regional demographic and psychological factors to shape
consumer intent in this specific context.

3. Synthesis of barriers and drivers: A study is needed that integrates the
primary drivers (environmental concern) with the major practical barriers
(infrastructure perception and information gaps) within a single regional
model to provide actionable insights for local policymakers and market
interventions.
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Research Methodology

Need and Significance of the Study

1.

10.

Growing Importance of Sustainable Mobility: Escalating environmental
concerns, the rapid exhaustion of fossil fuel resources, and rising levels of
urban pollution have made the transition from conventional fuel-based
vehicles to electric mobility solutions increasingly necessary.

Low Penetration of Electric Vehicles in Punjab: Despite government ini-
tiatives such as the FAME II Scheme, EVs constitute only around 0.26%
of total registered vehicles in Punjab, indicating a slow rate of adoption.
Emerging EV Market in Ludhiana: As Punjab’s industrial capital, Ludhiana
has witnessed the registration of over 60,000 EVs, with nearly 80% of
these registered in the last three years. However, the adoption rate remains
uneven due to multiple behavioral and infrastructural barriers.

Lack of Regional Consumer Behavior Studies: Existing research on EVs
in India often focuses on metropolitan areas. There is limited empirical
evidence exploring consumer attitudes, perceptions, and behavioral driv-
ers specific to semi-urban industrial centers like Ludhiana.

Bridging the Gap between Awareness and Adoption: Many consumers are
aware of EV benefits but remain hesitant to purchase due to misinforma-
tion, cost perceptions, and performance uncertainties. Hence, there is a
need to study how awareness translates into actual purchase intention.
Academic Contribution: The study enhances the scholarly discussion on
consumer behavior, environmental psychology, and sustainable mobility,
providing empirical evidence from a regional Indian context.

Policy Implications: Findings will aid government authorities and policy-
makers in framing effective communication strategies, awareness cam-
paigns, and incentive structures to accelerate EV adoption.

Support for Local Urban Planning: The research outcomes can assist the
Ludhiana Municipal Corporation and other local bodies in developing
infrastructure, including EV charging facilities, and promoting sustainable
urban transportation.

Contribution to Sustainable Development Goals: By encouraging the
adoption of EVs, the study supports India’s efforts to lower carbon emis-
sions and contributes to the achievement of the United Nations Sustainable
Development Goals, particularly those focused on climate action and the
development of sustainable and resilient urban environments.
Foundation for Future Research: The results of this investigation offer a
framework for further academic exploration into consumer psychology,
green marketing, and electric mobility adoption in other regions of India.

Objectives

To identify the major factors influencing consumer behavior toward elec-
tric vehicle adoption in Ludhiana.
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e To examine the role of various information sources in shaping consumer
awareness and attitudes toward EVs.
e To analyze the challenges related to the adoption of EVs.

Research Design

This study adopts a descriptive—analytical research design. The descriptive aspect
examines consumers’ level of awareness, attitudes, and perceptions toward EVs
in Ludhiana. The analytical aspect explores the key behavioral factors affecting
EV adoption and evaluates the influence of different information sources through
the application of appropriate statistical methods like weighted average score
(WAS) and exploratory factor analysis (EFA) (Hair et al., 2019).

Scope of the Study

The study focuses exclusively on consumers residing in Ludhiana, Punjab, exam-
ining their perceptions, awareness, and behavioral intentions related to electric
two-wheelers and four-wheelers available in the Indian market. The scope is cen-
tered on consumer behavior and information exposure, deliberately excluding
technical, mechanical, or engineering dimensions of EVs.

Collection of Data

Primary Data

Primary data were gathered through a structured questionnaire consisting of
closed-ended questions and Likert-scale statements. The questionnaire was orga-
nized into four major sections: demographic profile, behavioral factors, informa-
tion sources, and purchase intention. Data were collected over a two-month period
via both in-person administration and online forms.

Secondary Data
Secondary information was sourced from:

e Academic journals and peer-reviewed research articles.

e Government publications, including reports from NITI Aayog and the
Ministry of Heavy Industries.

e Industry databases and EV market reports.

e Online EV-related portals and media publications relevant to Punjab and
Ludhiana.

Sampling Method

o Sampling Technique: Convenience sampling was chosen due to constraints
related to time, budget, and logistical accessibility in reaching the target
demographic. This non-probability method allowed for data collection
based on respondent willingness and availability.
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o Implications: While cost-effective and suitable for exploratory analysis,
convenience sampling introduces potential selection bias. Consequently,
the findings have limited generalizability to the broader population of
potential electric vehicle consumers in Ludhiana (Etikan et al., 2016).

o Sampling Unit: Residents of Ludhiana who are EV owners, current users,
or potential buyers.

Statistical Tools and Techniques

The integrated analysis was performed using SPSS software.

1. Descriptive Tools: Percentages and frequencies summarized respondent
characteristics. WAS was used to rank the relative importance of behav-
ioral and informational factors influencing EV adoption.

2. Advanced Statistical Tools:

o EFA: It was employed to achieve parsimony by condensing a large set
of observed variables into a smaller number of meaningful and inter-
pretable underlying behavioral constructs (Hair et al., 2019).

o All statistical tests, including EFA, were conducted following the
established guidelines (Hair et al., 2019).

Reliability and Validity of the Instrument

Reliability: The internal reliability of the constructs was verified by ensuring that
all Cronbach’s a coefficients exceeded the accepted benchmark of 0.70 (George
& Mallery, 2019).

Validity:

o Content validity was ensured through expert review and theoretical alignment.
o Construct validity was confirmed through the performance and results of the
EFA.

Role of Various Information Sources on the Level of Awareness
Among Consumers Regarding EVs in Ludhiana

Application of WAS

Table 1 presents the WAS calculated to assess the influence of various informa-
tion sources on consumer awareness about EVs in Ludhiana. Respondents ranked
11 different sources based on their perceived importance in shaping awareness.

Interpretation:

1. Social media (WAS = 6.4467, rank 1)

Social media emerged as the most influential awareness source. Platforms such as
Instagram, Facebook, YouTube, and X provide review-based and visual content
that helps consumers form quick impressions. Younger and tech-savvy
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individuals rely heavily on these channels for real-time updates, launch announce-
ments, and user experiences. The highest WAS score reflects the effectiveness of
digital campaigns by EV brands and state initiatives.

2. Reference groups (WAS = 6.4222, rank 2)

Reference groups, including peers, colleagues, and community members, play a
crucial role. Consumers rely on real-life experiences shared by trusted individu-
als. Social influence and word of mouth act as credibility enhancers in reducing
doubts regarding performance and charging.

3. EV news magazines (WAS = 6.3867, rank 3)

This shows that a segment of consumers actively seeks specialized and reliable
EV information. These publications offer technical clarity, battery-related updates,
and market trends. They appeal most to informed buyers, early adopters, and
environmentally conscious individuals.

4. Newspapers (WAS = 6.2644, rank 4)

Newspapers remain relevant in shaping policy-level awareness. Coverage on sub-
sidies, schemes, and charging infrastructure continues to engage mid-aged and
older readers. However, newspapers provide less personalized guidance com-
pared to digital media.

5. Family and friends (WAS = 6.2622, rank 5)

Family circles influence early EV interest and shape awareness. Shared experi-
ences, suggestions, and practical advice create authentic perceptions. These inter-
personal channels maintain importance despite digital media dominance.

6. Salespersons (WAS = 6.1067, rank 6)

Salespersons influence decisions during in-person dealership interactions.
However, the impact is moderate due to perceived commercial bias. The result
indicates a training need for more technical and consultative communication.

7. Television (WAS = 6.0978, rank 7)
TV remains a mass-awareness medium but lacks interactivity. Effective for reach
but less impactful compared to targeted online ads.

8. Posters (WAS = 5.8089, rank 8)
Posters serve branding and visibility purposes but do not provide in-depth information.

9. Mobile text messages (WAS = 5.5556, rank 9)
Low influence due to the high frequency of promotional messaging. Personalization
and targeted notifications could increase effectiveness.

10. Dealership events and test drives (WAS = 5.3889, rank 10)

Events have potential but limited reach. Their lower score suggests weak promo-
tion or a lack of consumer initiative to attend. Event success may improve when
integrated with social media campaigns.

11. Radio (WAS = 5.26, rank 11)
Radio has the least impact due to its non-visual and short-format content. Still
useful for quick government alerts or promotional jingles.
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Environmental Factor Technological Factor
+  Green Consciousness +  Performance trust
+  Pollution Awareness + Range Perfection

Consumer Behavior toward EVs

(Adoption, Interest, Purchase Intention)

|

Social Factors

« Peer Influence
«  Social Norms

Figure 1. Conceptual Model: Factor Analysis Structure.

Source: Researcher’s compilation.

Application of EFA

The primary objective is to use the EFA technique to evaluate and group the key
variables (statements) that influence the level of awareness, perception, and inten-
tion to adopt EVs among consumers in Ludhiana, Punjab.

Extraction of Factors

The fundamental features of various information sources were ascertained through
the application of EFA (Figure 1). Using a Likert scale with a maximum score of
five and a range from strongly disagree to strongly agree, the respondents were
asked to rank ten different factors. As can be seen from Table 2, all components
with loadings more than 0.5 were considered good. In the particular situation,
loadings ranged from 0.741 to 0.878. Items that had loading factors below 0.5
were excluded. The eigenvalues of the three resultant factors range from 1.117 to
5.429, as shown in Table 2.

Environmental Consciousness (Factor )
Eigenvalue = 5.429 | Variance explained = 54.29% | o = 0.941
This factor emerged as the strongest determinant of consumer awareness.
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Table 2. Factor Analysis Results for EVs.

Factors
Statements Fl F2 F3
| prefer EVs because they help in reducing air 0.890
pollution.
| am concerned about the harmful effects of 0.888
fuel-based vehicles on the environment.
| support the shift toward sustainable and clean 0.874
mobility solutions.
Environmental benefits play a major role in my 0.856
decision to purchase an EV.
| believe EVs require less maintenance due to 0.847
their advanced technology.
| am confident in the long-term performance and 0.844
battery life of EVs.
EVs are technologically advanced compared to 0.821
conventional vehicles.
My family and friends encourage me to consider 0.842
purchasing an electric vehicle.
Owning an EV improves my social image and 0.823
reflects a modern lifestyle.
Positive word of mouth about EVs affects my 0.786
awareness and interest.
Eigenvalue 5.429 1.540 1117
% Variance 54.290 15.702 I1.167
Cumulative % variance 54.290 69.992 81.159
Scale reliability a (Cronbach’s a) 0.941 0.884 0.826

Cronbach’s o = 0.895, Bartlett’s test of sphericity (approximate x2) = 3,345.707, DF = 45, Sig. =

0.000, Kaiser—Meyer—Olkin measure of sampling adequacy = 0.880, mean = 36.99.

Key insights:

e Respondents strongly believe EVs help reduce air pollution and support

sustainability.

e Environmental benefits significantly influence interest and awareness levels.
e This dimension reflects a rising eco-conscious mindset in Ludhiana.

Interpretation: Consumers’ awareness is closely tied to their belief in the eco-
logical advantages of EVs. This aligns with global behavioral trends where envi-

ronmental concern is a major motivator for clean mobility adoption.

Technological Perception (Factor 2)

Eigenvalue = 1.540 | Variance explained = 15.70% | o. = 0.884

This factor highlights trust in EV technology
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Key components:

e Confidence in battery performance
e Perceived maintenance benefits
e Perception of EVs as technologically advanced

Interpretation: Consumers evaluate EVs based on innovation, reliability, and
long-term performance. Awareness increases when consumers trust the technol-
ogy, implying that technical clarity from manufacturers is essential.

Social Influence and Image (Factor 3)
Eigenvalue = 1.117 | Variance explained = 11.17% | a = 0.826

This factor captures the role of interpersonal encouragement and modern life-
style appeal.

Elements include:

e Influence of friends and family
e Perceived improvement in social image
e Role of positive word of mouth

Interpretation: EV awareness is also shaped by social validation. Peer encour-
agement and the desire for a “modern lifestyle image” affect interest and aware-
ness, particularly in urban areas.

To Analyze the Challenges Related to the Adoption of
EVs in Ludhiana

High Upfront Cost of Electric Vehicles

One of the biggest obstacles to the adoption of EVs in Ludhiana is their high
upfront cost compared to conventional petrol and diesel vehicles. The primary
reason behind this price gap lies in the expensive lithium-ion battery technology,
which accounts for a significant share of the vehicle’s total cost. Although EVs
offer lower running and maintenance costs in the long term, the higher initial
investment discourages middle-income consumers from purchasing them. Studies
from NITI Aayog and SIAM (2023) indicate price sensitivity as a major
deterrent.

Lack of Charging Infrastructure

A major infrastructural barrier is the limited availability of public charging sta-
tions across Ludhiana. The shortage of charging points contributes to “range
anxiety” among potential users, as they fear running out of battery power during
travel. According to the Ministry of Power (2024), Punjab has less than one
public charger per 100 EVs, which severely limits convenience and practicality
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for EV users. The absence of fast-charging facilities and inadequate coordina-
tion between municipal authorities and private service providers further wors-
ens the problem.

Battery Performance and Replacement Concerns

Battery-related issues, such as uncertainty about performance, durability, and
replacement costs, also act as deterrents to EV adoption. Consumers are often
concerned about the long-term efficiency of batteries and the high expense
involved in replacing them after a few years of use. Moreover, secondary data
from TERI (2023) indicate that the lack of proper battery recycling and disposal
mechanisms adds to environmental and economic concerns, reducing consumer
confidence in the technology.

Low Consumer Awareness and Information Gaps

Another crucial challenge is the limited awareness among consumers regarding
EV benefits, available models, government incentives, and maintenance require-
ments. Many potential buyers in Ludhiana remain unfamiliar with financial sub-
sidies, tax rebates, and state-level incentives under the Punjab Electric Vehicle
Policy (2022). The lack of targeted awareness campaigns and limited visibility of
EV success stories contribute to the slow pace of adoption.

Inadequate After-sales Service and Technical Support

The unavailability of trained technicians and specialized service centers in
Ludhiana presents a significant operational challenge. Many automobile work-
shops and dealerships are not yet equipped to handle EV-specific repairs or main-
tenance. As noted in FADA’s (2023) industry report, this lack of technical
readiness makes consumers hesitant to invest in EVs, fearing post-purchase com-
plications and delays in service.

Policy Implementation and Procedural Challenges

Although the Punjab government introduced the Punjab Electric Vehicle Policy
(2022) with various incentives, the ground-level implementation remains limited.
Consumers often face procedural hurdles in availing of subsidies, tax exemptions,
or registration benefits. The complexity and lack of clarity in the policy’s com-
munication reduce its effectiveness in encouraging adoption.

Long Charging Time and Practical Inconvenience

Another technical limitation is the long time required to fully charge an electric
vehicle compared to the quick refueling of petrol or diesel vehicles. This poses a
major inconvenience, especially for individuals who depend on their vehicles for
daily commuting or commercial use. The absence of rapid charging infrastructure



14 Gyan Management

further adds to this inconvenience, making EVs less suitable for users seeking
flexibility and efficiency.

Discussion

The study set out to investigate the factors affecting consumer behavior toward
EVs in Ludhiana and to analyze how various information sources shape consumer
awareness. The findings from the WAS and EFA provide several insights that
align with, and in some cases differ from, existing literature.

Linking the Findings with Past Research
Environmental Factor as the Strongest Predictor

The EFA revealed that environmental consciousness is the most influential factor
affecting consumer behavior in Ludhiana. This aligns with Axsen and Kurani
(2008) and Singh et al. (2020), who also found environmental concern to be a
major driver of EV acceptance. Similar to global findings, Ludhiana consumers
associate EVs with reduced pollution and improved sustainability.

However, consistent with studies by Siregar et al. (2024), environmental moti-
vation alone still does not guarantee adoption, indicating a “gap between intention
and action,” especially where infrastructure challenges persist.

Technological Trust and Performance Perception

The technological factor emerged as the second most important dimension. This
is consistent with Lee et al. (2021), who found that confidence in battery perfor-
mance, range, and maintenance plays a key role in adoption. In Ludhiana, con-
sumers appreciate the technological superiority of EVs, but concerns about battery
life and performance uncertainty mirror global patterns in countries where EV
penetration is still growing.

Social Influence and Interpersonal Communication

The social factor—including family influence, peer recommendations, and life-
style perception— aligns with Singh et al. (2020), who reported that social norms
significantly shape EV intentions. Findings from WAS further support this: refer-
ence groups ranked second, showing that real-life user experiences strongly affect
awareness. This demonstrates that Ludhiana consumers rely more on interper-
sonal trust when adopting new technologies.

Role of Information Sources

The WAS results highlight that social media is the strongest awareness driver, fol-
lowed closely by reference groups and EV magazines.
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This expands on earlier studies by showing that in semi-urban industrial cities
like Ludhiana:

Digital media has surpassed traditional media.
Peer influence and real-life experiences remain crucial.

e Technical publications appeal to knowledgeable, high-involvement
buyers.

e Television, radio, and SMS ranked lower, showing their declining rele-
vance in EV marketing communication.

Implications
Implications for Manufacturers

e Strengthen digital campaigns using influencer marketing, comparison vid-
eos, and interactive content.

e Improve transparency on technology—battery life, performance, mainte-
nance—through educational media.

e Conduct more test-drive events, combining online promotion with physical
experiential marketing.

e Develop referral reward systems to leverage reference group influence.

Implications for Policymakers

e Prioritize awareness campaigns on subsidies, policies, and infrastructure
through social media and newspapers.

e Accelerate the development of public charging stations to reduce range
anxiety.

e Simplify policy documentation and improve clarity on incentives under
Punjab’s EV policy.

e Partner with local bodies and RWAs to promote community-level EV
adoption.

Implications for Consumers

Access to authentic information can improve decision-making.
Awareness of long-term cost savings may help overcome resistance due to

the high upfront cost.
e Increased social visibility of EVs can strengthen positive perceptions and
confidence.
Conclusion

The study offers insightful information about the informational and behavioral
factors influencing EV adoption in Ludhiana. The results show that environmen-
tal concern is the strongest motivator influencing consumer awareness, followed
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by trust in EV technology and social influence. Social media, reference groups,
and EV-focused publications play dominant roles in spreading awareness, while
traditional media like radio and text messages have minimal impact. Although
awareness about EVs is increasing, several challenges—such as high initial costs,
limited charging infrastructure, technological uncertainties, low after-sales sup-
port, and policy implementation gaps—continue to hinder widespread adoption.

Suggestions for Future Research

Future studies may consider the following:

1. Conduct similar research using probability sampling for wider
generalization.

2. Expand the geographical scope to include multiple districts of Punjab or
compare urban vs. rural EV adoption.

3. Use longitudinal studies to track how awareness and adoption change as
infrastructure improves.

4. Examine two-wheeler vs. four-wheeler EV adoption factors separately.

5. Include EV lifecycle analysis, total cost of ownership, and cost—benefit
analysis.

6. Study the behavioral differences between early adopters, mainstream
users, and nonadopters.

7. Include structural equation modelling to test causal relationships among
behavioral constructs.
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