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BACKGROUND AND OBJECTIVES: This study aimed to examine the factors influencing 
Switching Intentions toward electric three-wheelers within the urban transportation 
context of Kerala, India. Given the increasing need for sustainable urban mobility, 
understanding the behavioural drivers behind adopting electric three-wheelers is critical 
in promoting greener transport solutions.
METHODS: The research applied the Push-Pull-Mooring framework to analyze the 
influence of various factors on Switching Intentions. Data were collected through 
snowball sampling from 457 respondents involved in three-wheeler transport systems. 
Partial least squares structural equation modeling was employed to test the relationships 
between the factors and Switching Intentions. 
FINDINGS: The results revealed that the push factors of Awareness of Consequences (β 
= 0.283, p < 0.000) and Environmental Concerns (β = 0.119, p < 0.005), the pull factor 
of Perceived Technological Usefulness (β = 0.152, p < 0.000), and the mooring factor 
of Herding Bias (β = 0.341, p < 0.000) significantly influenced Switching Intentions. 
However, Policy Support (β = 0.007, p > 0.829) and Personal Innovativeness (β = 0.047, 
p > 0.163) were found to be insignificant. Additionally, Switching Intention strongly 
predicted actual Use Behaviour (β = 0.697, p < 0.000) and Intention to Recommend 
electric three-wheelers (β = 0.437, p < 0.000).
CONCLUSION: The study highlighted the importance of environmental awareness and 
technological perceptions in driving the adoption of electric three-wheelers. These 
findings offer valuable insights for policymakers, manufacturers, and stakeholders 
to foster sustainable urban infrastructure development and address environmental 
challenges by promoting electric three-wheeler adoption. However, the study is limited 
by its geographic scope and reliance on self-reported data, which may introduce biases. 
Future research could explore longitudinal studies across diverse urban contexts to 
assess evolving adoption trends and the long-term impact of policy interventions.
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INTRODUCTION
Adopting energy-efficient and clean fuel vehicles 

has become increasingly critical in addressing 
environmental challenges. In urban management, 
the transition to sustainable transportation systems is 
paramount for reducing urban air pollution and 
promoting ecological balance. Electric Vehicles (EVs) 
offer a promising solution to reducing air pollution, a 
significant environmental threat posed by the reliance 
on fossil fuels. Integrating EVs into urban 
transportation systems marks a pivotal step toward 
enhancing urban sustainability while reducing fossil 
fuel dependency. The shift towards EVs represents a 
pivotal step in mitigating the adverse effects of fossil 
fuel emissions and promoting environmental 
sustainability. Recent data from the Indian EV market 
outlook reveals that EV sales surged by 40% to 1.75 
million units in 2024 as more people adopt eco-
friendly alternatives (Sakena, et al., 2024; Singh et al., 
2023). Early 2024 saw a 16% uptick in EV registrations, 
signaling a strong move toward sustainable transport, 
especially among younger users who are quick to 
embrace new technologies (Goel, et al., 2021). 
Government bodies, consumers, and manufacturers 
are jointly fostering EV adoption throughout India 
(Singh et al., 2024). India, one of the youngest large 
countries globally, with a median age of 28 years, 
positions its substantial youth population as the key 
driver of the shift toward electric mobility. The 
increasing engagement of young consumers in 
adopting EVs reflects an openness to innovative 
technologies and a strong commitment to 
sustainability. A report by the Indian Ministry of 
Transport highlighted that urban areas like Delhi and 
Mumbai are undergoing rapid transitions to 
sustainable transportation, driven by concerns about 
air pollution. The younger generation, motivated by 
technological advancements, plays a pivotal role in 
promoting green transportation across the country. 
Despite the growing shift towards EVs, not all 
consumers are eager to adopt them. Many still feel 
hesitant, particularly in a developing country like 
India, where concerns linger about whether the 
infrastructure and physical environment are prepared 
to support EVs effectively. Urban centers face specific 
challenges such as inadequate charging infrastructure 
and congested traffic conditions, necessitating 
strategic urban planning to facilitate EV adoption. 
This hesitation stems from various reasons, such as 

limited awareness, higher purchase costs, and the 
scarcity of nearby charging stations (Azarnoosh et al., 
2024). These uncertainties surrounding the decision 
to transition to EVs highlight the need for research to 
better understand the factors influencing EV 
adoption. Although past research has extensively 
explored electric four-wheelers and two-wheelers, 
the majority of studies have taken a broad approach 
by focusing on EV consumers in general (Guo et al., 
2024; La Scalia et al., 2023). These studies primarily 
examine factors such as green consumption 
intentions, consumer behaviour, and socio-
demographic characteristics (Davis and Chandrasekar, 
2024). Numerous studies indicate that external 
factors can significantly shape consumers’ intention 
to transition to EVs. However, this impact is feasible 
only if consumers possess sufficient knowledge about 
EVs and recognize personal advantages and societal 
benefits. This study employs the Push-Pull-Mooring 
(PPM) framework to analyze the determinants of 
sustainable transitions within urban transportation 
systems, specifically focusing on electric three-
wheelers as a vital mode of urban mobility. This study 
employs the PPM framework, initially introduced by 
Moon (1995), to analyze factors driving individuals to 
transition from one option to another. While earlier 
research on EVs typically emphasized contextual and 
situational influences, the PPM framework enables a 
more comprehensive understanding of why people 
or organizations choose to shift between products, 
services, or technologies, as it considers both 
motivating and restraining forces. While earlier 
research on EVs typically emphasized contextual and 
situational influences, the PPM framework enables a 
more comprehensive understanding of why people 
or organizations choose to shift between products, 
services, or technologies, as it considers both 
motivating and restraining forces (Hsieh, 2023). The 
knowledge gaps this study intends to cover is the lack 
of in-depth analysis specific to the adoption of electric 
three-wheelers within public transportation. Previous 
research has focused on broader EV usage, whereas 
this study explores the unique factors influencing this 
subset, particularly the underutilization of PS 
structures resulting from inefficiencies and a lack of 
awareness. Identifying these bottlenecks offers 
targeted insights for policy improvement, urban 
management, and sustainable infrastructure 
development. The study of electric three-wheelers in 
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urban transportation systems remains underexplored, 
with significant gaps in the literature. Azfar et al., 
(2023) examine broader green transport trends but 
overlook the unique drivers and barriers of electric 
three-wheeler adoption, particularly in terms of 
financial constraints and public transport efficiency. 
Babagolzadeh et al., (2024) focus on multimodal 
transport but neglect the specific role of electric 
three-wheelers in reducing emissions in urban areas. 
Dou and Choi (2024) discuss the effects of government 
policies on sustainability without addressing their 
impact on electric three-wheelers, a sector highly 
sensitive to local regulations. Research by Kumar et 
al., (2022) on consumer behaviour towards solar 
water heaters does not account for the practical 
factors influencing electric three-wheeler adoption, 
such as the daily operational needs of drivers. Buigues 
(2017) explores the automotive industry’s influence 
on policy but fails to consider the adoption dynamics 
of smaller-scale vehicles like electric three-wheelers. 
La Scalia et al., (2023) optimize sustainability in 
maritime transport but overlook the potential of 
electric three-wheelers in urban mobility. These gaps 
highlight the need for focused research on the specific 
socio-economic, environmental, and technological 
factors that drive electric three-wheeler adoption in 
urban settings. This study aims to enrich the literature 
on EV usage behaviour by exploring these dynamics. 
The study aims to analyze the Switching Intention (SI) 
of electric three-wheelers using the PPM framework 
and to explore how SI mediates the relationship 
between influencing factors, usage behaviour, and 
the IR of such vehicles. In urban transportation 
systems, electric three-wheelers contribute to 
quieter, smoother rides with reduced environmental 
impact, thereby supporting sustainable urban 
infrastructure development. The research makes 
significant contributions by identifying six key factors 
that drive the transition toward electric three-
wheelers. Push factors, such as Awareness of 
Consequences (ACs) and Environmental Concern 
(EC), highlight the perceived disadvantages of 
traditional vehicles, while pull factors, including 
Policy Support (PS), Perceived Usefulness of 
Technology (PUT), and Herding Bias (HB), emphasize 
the attractive features of electric three-wheelers. 
Personal Innovativeness (PI) acts as a mooring factor, 
bridging individual characteristics with adoption 
decisions and offering a deeper understanding of the 

switching process. The adoption of electric three-
wheelers further enhances this utility by delivering 
quieter, smoother rides with reduced jerking, thereby 
elevating the comfort levels for both drivers and 
passengers. This transition not only promotes 
environmental sustainability but also improves 
accessibility, positioning electric three-wheelers as a 
practical and eco-friendly mobility solution. Drawing 
insights from the current literature, this paper 
examines how PS, PUT, and herd bias impact the 
intention to shift from fossil-fueled to electric three-
wheelers, as well as how SI mediates the relationship 
between influencing factors and the resulting usage 
behaviour and IR electric three-wheelers. This study 
emphasizes the critical role of urban transportation 
systems and sustainable urban infrastructure in 
advancing the adoption of electric three-wheelers. By 
analyzing the driving and restraining factors, this 
research offers actionable insights for policymakers 
and urban managers to facilitate the transition to 
sustainable transportation modes, ultimately 
contributing to the broader goal of urban 
environmental management. This study aims to 
achieve two primary objectives: 

(1) To design and empirically evaluate the PPM 
framework, identifying the critical determinants 
influencing the intention to switch to electric three-
wheelers, 

(2) To identify the mediating role of SI in shaping 
both usage behaviour and recommendation 
intentions. 

These objectives provide a structured basis for 
exploring the motivations and barriers associated 
with adopting electric three-wheelers, a sustainable 
transportation alternative. To achieve these 
objectives, the research survey was conducted in 
Kerala state of India, in 2024.

MATERIALS AND METHODS 
The study employs the PPM framework to 

investigate the behavioural shift from fossil-fueled to 
electric three-wheelers. Key constructs such as ACs, 
ECs, and PS are examined as push factors driving the 
shift, while pull factors include perceived usefulness 
and HB. PI serves as a mooring factor that influences 
SI. Data collection involves a structured survey 
targeting drivers of three-wheelers, capturing their 
attitudes, SIs, usage behaviours, and IR EVs. Statistical 
analysis is conducted to explore relationships 
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between these factors, with SI mediating the effects 
of influencing variables on subsequent behaviour and 
recommendations.

Hypotheses on factors influencing electric three-
wheeler adoption
PPM framework

This research utilizes the PPM framework, 
grounded in migration theory, to explore the key 
factors shaping drivers’ decisions to transition from 
conventional vehicles to electric alternatives. The 
PPM framework categorizes these influences into 
three groups: push factors, which drive individuals 
to move away from current choices; pull factors, 
which attract them toward new opportunities; and 
mooring factors, which either support or impede 
the transition (Azfar et al., 2023). Within the 
urban transportation sector, this model effectively 
explains the dynamics behind drivers switching from 
traditional fossil-fueled three-wheelers to electric 
ones. This transition highlights the interplay between 
individual agency and systemic urban policies in 
shaping sustainable urban mobility. In this study, 
push factors such as ECs and ACs act as catalysts, 
prompting drivers to move away from fossil-fueled 
three-wheelers. These factors emphasize the role 
of increased awareness about environmental issues 
and a desire for more sustainable practices in driving 
this shift. Meanwhile, pull factors like PS, PUT, and HB 
encourage drivers to adopt electric three-wheelers. 
Lastly, the mooring factor, PI, reflects an individual’s 
willingness to embrace new technologies. This trait 
can either facilitate or hinder the adoption of electric 
three-wheelers, depending on the person’s openness 
to innovation and adaptability (Ryu and Kim, 2024). 

ACs
ACs refer to the knowledge and understanding 

that an individual has regarding the environmental 
and social implications of the behaviour (Khare, 
2023). Research has shown that when individuals 
become aware of the negative consequences of 
fossil fuel consumption and pollution, Individuals are 
more likely to shift toward environmentally friendly 
alternatives such as EVs. (Shetty and Rizwana, 2024). 
For urban transport operators, such awareness is 
pivotal in fostering collective responsibility and 
advancing sustainable practices in metropolitan 
areas. In the context of three-wheeler drivers, the 

awareness of the negative environmental impacts of 
fossil-fueled vehicles can push them toward adopting 
electric three-wheelers. Accordingly, the following 
hypothesis is proposed for this study. 

H1a: ACs are positively linked with SI for electric 
three-wheelers

H1b: SI mediates the relationship between ACs 
and UB for electric three-wheelers

H1c: SI mediates the relationship between ACs 
and IR electric three-wheelers.

EC
EC plays a crucial role in influencing the adoption 

of EVs, particularly among individuals who are deeply 
aware of environmental degradation and pollution’s 
harmful effects. Such concerns often motivate 
individuals to seek eco-friendly alternatives, such 
as electric three-wheelers, which emit significantly 
fewer pollutants compared to their fossil-fueled 
counterparts (Babagolzadeh et al., 2024; Si et al., 
2024; Watson et al., 2023). In urban settings, where 
air quality directly impacts public health and quality 
of life, drivers’ environmental concerns contribute 
to the broader agenda of sustainable urban 
management (Ravindran et al., 2024). This concern 
extends beyond individual preferences to societal 
responsibility, as the choice directly affects urban 
air quality and public health. Therefore, this study 
hypothesizes that environmental concern is a key 
push factor driving SIs among three-wheeler drivers. 
Therefore, the following hypothesis is proposed: 

H2a: Environmental concern is positively linked 
with SI for electric three-wheelers.

H2b: SI mediates the relationship between 
environmental concerns and UB for electric three-
wheelers.

H2c: SI mediates the relationship between 
environmental concerns and IR electric three-
wheelers.

H7: Environmental concern is positively linked 
with IR electric three-wheelers.

PS
PS plays a pivotal role in driving the adoption of 

EVs and other sustainable transportation options. 
Previous studies highlight that regulations and 
subsidies are significant factors influencing the 
transition to green transportation (Daniele et al., 
2023). Measures such as Carbon Dioxide (CO2) taxes, 
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emission limits, and subsidies tailored to promote the 
use of electric three-wheelers have demonstrated 
their effectiveness in encouraging adoption (Hoerler 
et al., 2023). Urban policies that integrate incentives 
for drivers with infrastructure improvements, 
such as dedicated charging stations, contribute to 
sustainable urban mobility systems. A well-designed 
regulatory framework that prioritizes sustainable 
transportation can foster this shift by making eco-
friendly options more accessible and appealing. 
Additionally, policies aimed at enhancing green 
transportation infrastructure and implementing 
measures to improve the overall system have been 
shown to positively impact individuals’ willingness 
to adopt EVs (Babagolzadeh et al., 2024; Sareen and 
Haque, 2024). Research underscores the importance 
of tax incentives, subsidies, and policy-driven 
support in influencing consumer behaviour, thereby 
encouraging the switch to sustainable alternatives 
such as electric three-wheelers. The following 
hypothesis is proposed:

H3a: PS is positively linked with SI for electric 
three-wheelers.

H3b: SI mediates the relationship between PS and 
UB for electric three-wheelers. 

H3c: SI mediates the relationship between PS and 
IR electric three-wheelers.

PUT
PUT refers to the extent to which individuals 

believe that using a specific technology will enhance 
their performance or effectiveness (Ryu and Kim, 
2024). In urban transport systems, this perceived 
usefulness often translates into better operational 
efficiency and enhanced livelihood opportunities 
for drivers.  In the context of electric three-
wheelers, perceived usefulness plays a critical role 
in influencing drivers’ adoption decisions. These 
vehicles offer reduced operational costs, enhanced 
efficiency, and environmental benefits, which are 
significant motivators. Moreover, digital technologies 
such as Google Pay and Google Maps further 
enhance the usability of electric three-wheelers for 
drivers. Google Pay facilitates cashless transactions, 
reducing the hassle of handling physical cash and 
ensuring smoother operations, especially in urban 
areas (Kampa, 2023). Google Maps aids in navigation, 
enabling drivers to identify optimal routes, minimize 
travel time, and enhance customer satisfaction. 

Together, these technologies not only improve 
operational efficiency but also help drivers perceive 
the overall technological ecosystem as beneficial for 
their livelihood. Accordingly, the following hypothesis 
was formulated:

H4a: Perceived usefulness is positively linked with 
SI for electric three-wheelers.

H4b: SI mediates the relationship between 
perceived usefulness and UB for electric three-
wheelers.

H4c: SI mediates the relationship between 
perceived usefulness and IR electric three-wheelers.

HB
HB refers to the tendency of individuals to 

follow the actions or decisions of a larger group, 
often driven by social influence and the desire to 
conform rather than individual judgment. In the 
context of electric three-wheelers, HB significantly 
impacts adoption behaviours among drivers. When 
early adopters of electric three-wheelers experience 
benefits such as reduced fuel costs, government 
incentives, and higher customer preference, the 
positive outcomes encourage others to follow suit. 
In urban contexts, the visibility of such success 
stories, amplified through word-of-mouth and peer 
influence, fosters a larger shift towards sustainable 
transportation systems, reducing dependency on 
fossil fuels (Khan and Fatma, 2023). Social proof, such 
as seeing peers benefit financially and operationally 
from adopting the technology, further strengthens 
the bias. Consequently, HB accelerates the transition 
to electric three-wheelers, fostering a collective shift 
toward sustainable transportation solutions among 
drivers. Accordingly, the following hypothesis was 
formulated:

H5a: HB is positively linked with SI for electric 
three-wheelers.

H5b: SI mediates the relationship between HB and 
UB for electric three-wheelers.

H5c: SI mediates the relationship between HB and 
IR electric three-wheelers.

PI
PI refers to an individual’s willingness to try out 

new technologies or adopt innovative solutions 
earlier than others in the social group (Si et al., 2024). 
In the context of electric three-wheelers, PI plays 
a crucial role in determining adoption behaviour. 
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Drivers with high PI are more likely to explore the 
advantages of electric three-wheelers, such as 
lower maintenance costs, reduced fuel expenses, 
and access to government incentives, even before 
these benefits are widely recognized (Rauf et al., 
2024). These early adopters often act as trendsetters, 
showcasing the practical and financial feasibility of 
EVs. In urban areas, this willingness to adopt and 
integrate innovative technologies such as GPS systems 
or cashless payment methods improves operational 
efficiency and modernizes transportation systems. 
Accordingly, the following hypothesis was proposed.

H6a: PI is positively linked with SI for electric 
three-wheelers.

H6b: SI mediates the relationship between PI and 
UB for electric three-wheelers.

H6c: SI mediates the relationship between PI and 
IR electric three-wheelers.

SI
SI refers to an individual’s deliberate decision to 

transition from one product, service, or technology 
to another, often driven by perceived benefits, 
dissatisfaction with the current option, or external 
influence (Sridevi and Ajith, 2024). A study revealed 
that technological aspects such as driving range, 
charging duration, noise levels, acceleration 
performance, and reliability, along with contextual 
elements like cost, incentives, and safety features, 
significantly influence the intention to switch to 
EVs (Chandel, 2023). These factors collectively 
shape individuals’ perceptions of EVs, impacting 
the decision-making process (Davis and Joseph, 
2024). Technological attributes address functional 
performance and usability, enhancing confidence 
in the vehicle’s practicality. Furthermore, adopting 
electric three-wheelers supports sustainable urban 
infrastructure by reducing emissions and improving 
air quality. Accordingly, the following hypothesis was 
proposed.

H8: SI is positively linked with the UB of electric 
three-wheelers.

H9: SI is positively linked with IR electric three-
wheelers.

UB
UB refers to the extent and manner in which 

individuals engage with and utilize a particular 
product, service, or technology in their daily lives 

(Cabellos et al., 2024; Ismail and Rasheed, 2024). 
It reflects the transition from initial adoption to 
consistent usage, highlighting how effectively the 
technology integrates into the user’s routine (Le 
et al., 2023). In urban settings, the UB of electric 
three-wheelers directly influences the efficiency 
and sustainability of urban transportation systems. 
Understanding UB provides insights into the practical 
implications of adoption and the sustainability of 
engagement over time. It also indicates the degree 
of user satisfaction, adaptation, and reliance on the 
technology, serving as a key metric for evaluating 
the success of innovations in meeting user needs 
and expectations (Sivakumar and Ismail, 2024). 
Accordingly, the following hypothesis was proposed.
H10: UB is positively linked with IR electric three-
wheelers.

IR
IR refers to an individual’s willingness to suggest 

or endorse a product, service, or technology to 
others, often based on positive experiences or 
satisfaction (Natarajan et al., 2024). This concept 
reflects not only the user’s approval but also the 
trust and confidence in the offering. In the context of 
innovative technologies, IR plays a vital role in driving 
wider adoption through word-of-mouth and peer 
influence (Obeid et al., 2024). When users perceive 
significant benefits, such as enhanced performance, 
cost savings, or convenience, individuals are more 
likely to advocate for the technology, acting as 
informal brand ambassadors. In urban contexts, 
such recommendations create a network effect, 
accelerating the transition to greener transportation 
options and contributing to sustainable urban 
infrastructure. IR is therefore a critical outcome 
variable, capturing the relational and social 
dimensions of user satisfaction and loyalty.

Research methodology
Research design

This study adopts a quantitative research design, 
employing the PPM framework to investigate the 
behavioural transition from fossil-fuel-powered to 
electric three-wheelers in urban transportation. 
The PPM framework, grounded in migration 
theory, categorizes influencing factors into push 
(environmental concerns and awareness), pull 
(perceived usefulness and habit), and mooring 
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(personal innovativeness) components (Azfar et al., 
2023). Structuring the research within this framework, 
the study systematically examines the determinants 
of adoption and their impact on sustainable urban 
mobility. A structured survey approach ensures that 
key behavioural drivers, attitudes, and adoption 
intentions are quantitatively assessed.

Focus Population
The study focuses on electric three-wheeler drivers 

operating within Kerala, India’s urban transportation 
ecosystem. The choice of Kerala as the study area 
is based on its growing emphasis on sustainable 
transport policies and increasing adoption of electric 
three-wheelers. The target population includes 
registered electric three-wheeler drivers, given their 
direct experience with electric mobility and urban 
transport infrastructure challenges. Understanding 
their perspectives provides valuable insights into 
adoption barriers, technological usefulness, and 
sustainability factors (Saari et al., 2021).

Sampling procedures
A snowball sampling method was employed to 

recruit participants, ensuring representation from 
various urban regions across Kerala. Initially, a set of 
known electric three-wheeler drivers was approached, 
who then referred other drivers, expanding the 
participant pool. A total of 457 respondents were 
recruited, exceeding the minimum sample size 
requirement for robust statistical analysis. This non-
probability sampling approach was chosen due to the 
relatively niche population of electric three-wheeler 
users, ensuring adequate coverage of early adopters 
and those resistant to the transition (Singh et al., 2023). 
The reliance on snowball sampling in this study may 
introduce bias, as the sample may not fully represent 
the broader population of electric three-wheeler 
drivers, particularly those from diverse demographic 
and geographic backgrounds. This sampling method 
tends to capture individuals within a network of 
existing respondents, potentially overlooking key 
groups who may have different adoption behaviours. 
Furthermore, while Partial Least Squares Structural 
Equation Modelling (PLS-SEM) is a robust technique 
for examining complex relationships, its limitations 
in terms of generalizability should be acknowledged. 
PLS-SEM primarily focuses on exploratory analysis 
and may not provide the level of external validity 

required for broad generalizations across varied 
urban settings. A more diverse sampling approach 
and a critical discussion of the generalizability of the 
findings would strengthen the study’s external validity 
and ensure a more comprehensive understanding of 
the factors driving electric three-wheeler adoption.

Questionnaire
The questionnaire underwent expert review 

by professionals in EVs to ensure its language 
was comprehensible for Kerala’s electric three-
wheeler drivers and that its format was suitable. 
Special emphasis was placed on ensuring that 
the questionnaire captured elements related to 
sustainable transportation and its implications for 
urban mobility, aligning with the study’s urban 
management focus (Si et al., 2024). The survey was 
administered in two phases to test the conceptual 
model. Overall, the research model is shown in (Fig. 
1). This conceptual framework (Fig. 1) examines 
the determinants influencing the adoption of 
electric three-wheelers (e-rickshaws) within urban 
transportation systems, leveraging principles from 
the Theory of Planned Behaviour. The framework 
illustrates hypothesized relationships among critical 
constructs. Central to the model is “SI,” which quantifies 
the probability of individuals transitioning from 
conventional transportation modes to e-rickshaws. 
This intention is determined by key constructs such 
as “Environmental Concern” (awareness of ecological 
consequences), “PUT,” “PS,” “PI,” and “HB” (social 
influence). These determinants are classified into 
“Push” (motivational drivers) and “Pull” (facilitating 
factors), which collectively influence decision-making 
processes. Furthermore, the model identifies “IR” 
and “UB” as downstream outcomes of SI, highlighting 
the role of social influence and behavioural execution 
in actual adoption (Le et al., 2023). This research 
framework is designed to uncover the critical drivers 
of e-rickshaw adoption, providing actionable insights 
to inform policy design and strategic interventions for 
advancing sustainable urban transportation.

Data collection
In this study, a focus was placed on urban 

transportation systems, particularly examining 
the adoption and continued use of electric three-
wheelers within the sustainable urban infrastructure 
of Kerala, India. A total of 800 electric passenger 
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three-wheelers were registered across 87 Regional 
Transport Offices (RTOs) in the state. Registration 
details and individual data were sourced from the 
VAHAN Dashboard, part of the Parivahan Sewa portal. 
This platform, developed by India’s Ministry of Road 
Transport and Highways, aims to digitize and simplify 
vehicle-related services, making it a dependable 
data source for research. The data analysis was 
conducted using Smart Partial Least Squares (SPLS) 
4 software, utilizing PLS and Structural Equation 
Modeling (SEM) to examine relationships within 
the conceptual model (Kumar et al., 2022). Testing 
the framework, 457 respondents were recruited 
using a snowball sampling method, exceeding the 
minimum sample size requirement. Participation 
was incentivized with a nominal fee equivalent in 
value to the minimum fare usually charged for a 
ride, acknowledging the time and effort involved in 
completing the survey. These participants provided 
critical data, enhancing understanding of how electric 
three-wheelers contribute toward reducing urban 

pollution, improving public transportation efficiency, 
and supporting sustainable urban development 
goals. This research framework ultimately aims 
at identifying key drivers of e-rickshaw adoption, 
offering actionable insights informing policy design 
and strategic interventions promoting sustainable 
urban transportation.

Statistical analysis
The minimum sample size required for the study 

was calculated as 109 using G*Power, a well-regarded 
power analysis tool in behavioural and social sciences 
(Faul et al., 2009). The calculation was based on an 
a priori analysis with a significance level (α) of 0.05, 
statistical power (1-β) of 0.99, and a medium effect 
size (f²) of 0.15, following the guidelines by Cohen et 
al., (1988). A higher power level of 0.99 was chosen 
to maximize the likelihood of detecting significant 
effects. The statistical analysis included correlation and 
regression techniques to assess relationships within 
the model, while Cronbach’s α was used to measure 

 
 

Fig. 1: Research model 
  

Fig. 1: Research model
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the reliability of the survey items. Key indicators 
such as factor loadings, Average Variance Extracted 
(AVE), Composite Reliability (CR), and the statistical 
significance, including t-statistics and p-values, were 
calculated to validate the model’s constructs. These 
metrics ensured robust results, with decisions made 
based on thresholds for reliability and significance.

RESULTS AND DISCUSSIONS
Measurement models

This study conducted multiple evaluations 
to analyze the measurement model, focusing on 
outer loadings, CR, AVE, and discriminant validity, 
following established standards. In the first phase, 
demographic details such as age, driving experience, 
and participation as a public transport electric three-
wheeler driver were collected, as shown in Table 1. 
The second phase focused on gathering information 
related to the study’s constructs, detailed in Table 2. 

From Table 1, it may be noted that the 
demographic distribution of the respondents (N=457) 
provides insights into their age, driving license status, 
and electric three-wheeler usage. The majority of 
respondents (56%) are between 18-35 years old, 
indicating a younger demographic is more engaged 
with electric three-wheelers. A smaller proportion 
of respondents fall into the 35-59 age group (26%), 
while 18% are above 60 years, reflecting a broad age 
representation. All participants reported having a 
valid driving license, suggesting the sample is legally 
capable of operating vehicles. All respondents have 
experience driving an electric three-wheeler, own one, 
and use it for public transport services, underscoring 
the widespread adoption and integration of electric 
three-wheelers in urban transportation systems. 
These demographic characteristics are crucial for 
understanding the adoption drivers, environmental 
concerns, and technological perceptions influencing 

the use of electric three-wheelers in urban settings.
Table 2 presents a comprehensive framework for 

assessing factors influencing the adoption of electric 
three-wheelers by categorizing measurement items 
under latent variables. From Table 2, it could be 
noted that Push Effects, which encompass awareness 
of environmental consequences (Singh et al., 2023) 
and concern for ecological issues (Saari et al., 2021); 
Pull Effects, which involve government PS (Si et 
al., 2024) and PUT (Dandiwala et al., 2024); HB, 
reflecting decisions influenced by others (Jibril et al., 
2024); Mooring Effects, emphasizing PI in adopting 
new technologies (Si et al., 2024); and behavioural 
constructs such as SI (Liao et al., 2021); UB (Lee et al., 
2023) and IR (Natarajan et al., 2024). Each variable 
is measured through specific indicators, with items 
reflecting attitudes, behaviours, or perceptions, such 
as environmental awareness, government policies, 
and willingness to recommend electric three-
wheelers. The measurement items are supported 
by references to prior studies, ensuring reliability 
and validity in understanding user behaviour 
and motivations for transitioning to sustainable 
transportation solutions. A five-point Likert scale, 
ranging from “Strongly Disagree” (1) to “Strongly 
agree” (5), was used to evaluate the responses. The 
factor loadings for all items, as shown in Table 3, met 
the inter-item reliability criterion with a minimum 
threshold of 0.70 (Si et al., 2024). Convergent validity 
was assessed using the AVE, with all values exceeding 
the required threshold of 0.50 (Sukhov et al., 2023). 
Internal consistency was further evaluated through 
CR, which met the acceptable benchmark of 0.70. 
The measurement model analysis confirmed that 
all constructs demonstrated strong reliability and 
validity. Specifically, constructs like ACs (α = 0.847, 
AVE = 0.686, CR = 0.848), SI (α = 0.819, CR = 0.820), 
and IR (α = 0.845, CR = 0.850) showed particularly high 

�able 1� Demographic distribu�on of respondents (��457) 
 
 

Measure Item Frequency Percentage (%)
Age 18-35 256 56
 35-59 117 26 
 Above 60 84 18 
Do you have a valid driving license? Yes 457 100 
Have you ever driven an EV, specifically an electric three-
wheeler? Yes 457 100 

Do you own an electric three-wheeler? Yes 457 100 
Do you use your electric three-wheeler for public transport 
services? Yes 457 100 

 
  

Table 1: Demographic distribution of respondents (N=457)
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reliability, indicating strong respondent awareness 
of environmental issues and readiness to adopt 
and recommend electric three-wheelers. To ensure 
discriminant validity, the Heterotrait-Monotrait 
(HTMT) ratio analysis was performed, where all 
values remained below the threshold of 0.85, 
confirming sufficient discriminant validity (Sukhov et 
al., 2023). Overall, the findings demonstrate that the 

measurement model is robust, with reliable and valid 
constructs that provide a solid foundation for further 
analysis of user behaviour and adoption patterns. The 
results summarized in Table 4 demonstrate that the 
square root of the AVE for each construct exceeds 
its correlations with other constructs, confirming the 
discriminant validity of the model. This validation 
process affirms the reliability and validity of the 

Table 2: Measurement items 
 

Latent variable Indicators Items References 

Push 
effects 

ACs 

AC1 Conven�onal three-wheelers contribute to environmental 
damage. (Singh  

et al., 2023) AC2 Exhaus�on of fossil fuels is a problem 
AC3 Driving conven�onal three-wheelers affects global warming 
AC4 Global warming is a problem for society 

EC  

EC1 Generally speaking, how concerned are you about 
environmental issues 

(Saari et al., 
2021) EC2 We worry too much about the future of the environment and 

not enough about prices and jobs 

EC3 People worry too much about human progress harming the 
environment. 

Pull effects 

PS 

PS1 The government has introduced policies to clarify the legali�es 
of electric three-wheelers 

(Si et al., 2024) PS2 The government formulates policies to guide the development 
of the electric three-wheelers 

PS3 The government supports the development of related 
enterprises 

PUT 
PUT1 Using AI-based technology could help me be�er understand my 

travel condi�ons.  (Dandiwala et 
al., 2024) PUT2 I think using technology could help me improve my driving. 

PUT3  On the whole, I think it is useful to use AI technology 

HB 
H1 I always take opinions based on others' opinions  (Jibril  

et al., 2024) H2 I just follow what the majority of people do
H3 I o�en buy things a�er seeing others buy them 

 
Mooring 

effect 

 
 

PI 

 
 

PI1 

 
 
I like to try new things/technologies 

(Si et al., 2024) PI2 I might be the first person around me to try new 
things/technologies 

PI3 If I hear about new things/technology, I would like to try it out 

PI4 Although trying new things/technologies takes �me and energy, 
I am willing to do it 

SI 

SI1 I am considering switching to an electric three-wheeler 
(Liao et al., 
2021) 

SI2 I intend to switch to electric three-wheelers 

SI3 I have made up my mind to switch to electric three-wheelers in 
the future 

UB 

UB1 I have used an electric three-wheeler in the past six months.  
(Le et al., 
2023) UB2 I have used an electric three-wheeler in the past six months to 

make personal purchases.  
UB3 The outcome of the electric three-wheeler is be�er 

IR 

IR1 I would like to recommend an electric three-wheeler to other 
three-wheeler users 

(Natarajan et 
al., 2024) IR2 I would like to share my electric three-wheeler experience with 

others 

IR3 I would like to encourage others to use an electric three-
wheeler 

 
  

Table 2: Measurement items
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measurement model, ensuring its robustness for 
further analysis (Shabbir Husain, 2020). Table 4 shows 
the discriminant validity analysis, where the diagonal 
values represent the square root of AVE for each 
construct, while the off-diagonal elements indicate 
the correlations between constructs. Discriminant 
validity is confirmed when the square root of AVE for 
each construct exceeds its correlations with other 
constructs, which all constructs meet in this analysis 
(Rauf et al., 2024). Awareness of Consequences, 

with a square root of AVE value of 0.803, exceeds 
its correlation with EC (0.563), confirming the 
distinction between these constructs (Ravindran et 
al., 2024). The strongest correlation occurs between 
HB and SI (0.822), indicating a significant relationship 
between social influence and the intention to adopt 
electric three-wheelers (Ryu and Kim, 2024). In 
contrast, PS shows weaker correlations with other 
constructs, suggesting that while important, it has 
a less direct influence on user behaviour compared 

Table 3: Measurement model analysis 
 
 

Construct Cronbach's α Indicators Factor loading AVE CR

ACs 0.847 

AC1 0.803

0.686 0.848 AC2 0.873 
AC3 0.807 
AC4 0.829 

EC 0.777 
EC1 0.846 

0.689 0.790 EC2 0.836
EC3 0.808 

PS 0.76 
PS1 0.766 

0.675 0.773 PS2 0.869 
PS3 0.826

PUT 0.741 
PUT1 0.785 

0.660 0.746 PUT2 0.856 
PUT3 0.793 

HB 0.778 
HB1 0.836

0.692 0.796 HB2 0.879 
HB3 0.776 

PI 0.809 

PI1 0.794 

0.635 0.818 PI2 0.733
PI3 0.838 
PI4 0.818 

SI 0.819 
SI1 0.861 

0.735 0.820 SI2 0.878
SI3 0.831 

UB 0.831 
UB1 0.883 

0.748 0.831 UB2 0.840 
UB3 0.871

IR 0.845 
IR1 0.907 

0.763 0.850 IR2 0.881 
IR3 0.832 

 
  

Table 3: Measurement model analysis

 
Table 4: Discriminant validity 

 
Construct ACs EC HB IR PUT PI PS SI UB

ACs - - - - - - - - -
EC 0.563 - - - - - - - - 
HB 0.691 0.744 - - - - - - - 
IR 0.594 0.691 0.801 - - - - - - 

PUT 0.366 0.589 0.592 0.451 - - - - - 
PI 0.593 0.493 0.612 0.540 0.573 - - - -
PS 0.293 0.389 0.471 0.467 0.331 0.341 - - - 
SI 0.715 0.654 0.822 0.758 0.600 0.573 0.359 - - 

UB 0.709 0.558 0.844 0.822 0.520 0.613 0.471 0.841 - 
 
  

Table 4: Discriminant validity
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to technological usefulness or social influence (Saari 
et al., 2021). The analysis ultimately supports the 
robustness of the measurement model, highlighting 
that environmental concerns, technological 
perceptions, social influences, and PS are distinct yet 
interrelated factors affecting the adoption of electric 
three-wheelers in urban transportation systems 
(Sareen and Haque, 2024; La Scalia et al., 2023; 
Sheldon and Dua, 2019).

Structural model
The structural model analysis in this study 

explores the relationships between various factors 
influencing the adoption of electric three-wheelers. 
It examines key drivers such as environmental 
concerns, technological usefulness, and social 
influences in shaping user behaviour and intention. 
Table 5 presents the results of the hypotheses 
tested, showing the relationships and significance 
levels between key factors influencing the adoption 
of electric three-wheelers, including environmental 
concerns, technological usefulness, social influence, 
and user behaviour.

Table 5 presents the results of the hypotheses 
tested in the study, providing insights into the 
relationships between various factors influencing 
the adoption of electric three-wheelers. The analysis 
shows that several factors significantly impact SI, 
including ACs, EC, HB, PUT, and SI itself. Specifically, 
ACs have a positive influence on SI (0.283), EC 
significantly affects IR (0.269), HB impacts SI (0.341), 
and PUT influences SI (0.152), all with p-values less 
than 0.05. However, PI and PS did not show significant 
effects, with their p-values being 0.163 and 0.829, 

respectively. Additionally, SI strongly affects both IR 
(0.184) and UB (0.697), emphasizing the importance 
of user behaviour in the adoption process. Finally, UB 
positively impacts IR electric three-wheelers (0.437), 
supporting the relationship between actual usage 
and advocacy. Overall, these findings suggest that 
environmental concerns, technological perceptions, 
social influences, and user behaviours are critical 
drivers in shaping the adoption of electric three-
wheelers, with some factors, such as PS and PI, 
requiring further exploration to fully understand their 
impact. Detailed mediation results are presented in 
Table 6, with Fig. 2 providing a visual representation 
of the conceptual model outcomes. Fig. 3 shows the 
graphical representation of the hypothesis testing 
results as a bar graph. The bars represent the path 
coefficients for each hypothesis, with green indicating 
“Supported” hypotheses and red indicating “Not 
Supported” hypotheses. Fig. 4 shows the graphical 
representation of the mediating hypotheses testing 
results, where the path coefficients are plotted as 
horizontal bars. Table 6 and Fig. 2 both present the 
mediation effects in the conceptual model, showing 
significant relationships influencing electric three-
wheeler adoption.

Table 6 and Fig. 2 show that the mediation 
pathways from ACs, environmental concern, HB, and 
PUT through SI to UB demonstrate strong effects. 
Specifically, the ACs, SI, and UB pathways have a 
significant effect of 0.197 with a critical value of 7.100, 
confirming the robust mediation. Environmental 
concern also exhibits a significant indirect effect on 
UB via SI of 0.083 with a critical value of 2.946, while 
HB of 0.237 with a critical value of 4.953 and PUT of 

Table 5: Results of hypotheses tested 
 

Construct Original sample 
(O) 

Sample mean 
(M) 

Standard 
devia�on 
(STDEV) 

T sta�s�cs 
(|O/STDEV|) P values Decision 

AC → SI 0.283 0.286 0.039 7.272 0.000 Supported 
EC → IR 0.269 0.272 0.045 5.994 0.000 Supported 
EC → SI 0.119 0.117 0.043 2.790 0.005 Supported 
HB → SI 0.341 0.340 0.058 5.887 0.000 Supported 

PUT → SI 0.152 0.152 0.037 4.069 0.000 Supported
PI → SI 0.047 0.047 0.033 1.397 0.163 Not Supported 
PS → SI 0.007 0.009 0.031 0.215 0.829 Not Supported 
SI → IR 0.184 0.183 0.041 4.536 0.000 Supported 
SI → UB 0.697 0.698 0.031 22.380 0.000 Supported
UB → IR 0.437 0.436 0.043 10.061 0.000 Supported 

 
  

Table 5: Results of hypotheses tested
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Table 6: Mediation result 
 

Construct Original 
sample (O) 

Sample mean 
(M) 

Standard 
devia�on 
(STDEV) 

T sta�s�cs 
(|O/STDEV|) P values Decision 

AC→ SI → UB 0.197 0.199 0.028 7.100 0.000 Supported 
PI→ SI → IR 0.009 0.009 0.006 1.336 0.182 Not Supported 
EC →SI → UB 0.083 0.081 0.028 2.946 0.003 Supported 
PS → SI → IR 0.001 0.002 0.006 0.210 0.834 Not Supported 
SI → UB → IR 0.305 0.304 0.032 9.508 0.000 Supported
HB → SI → UB 0.237 0.238 0.048 4.953 0.000 Supported 
PUT→ SI → UB 0.106 0.106 0.027 3.949 0.000 Supported 
PI→ SI → UB 0.032 0.033 0.023 1.409 0.159 Not Supported 
PS → SI → UB 0.005 0.007 0.022 0.215 0.830 Not Supported
EC→ SI → UB→ IR 0.036 0.035 0.013 2.783 0.005 Supported 
AC→ SI → UB→ IR 0.086 0.087 0.015 5.666 0.000 Supported 
PS→ SI → UB→ IR 0.002 0.003 0.010 0.214 0.831 Not Supported 
HB→ SI → UB→ IR 0.104 0.104 0.022 4.652 0.000 Supported
PI→ SI → UB→ IR 0.014 0.014 0.010 1.394 0.163 Not Supported 
PUT→ SI → UB→ IR 0.046 0.046 0.012 3.290 0.000 Supported 
AC→ SI →IR 0.052 0.052 0.013 3.956 0.000 Supported 
EC→ SI → IR 0.022 0.021 0.009 2.459 0.014 Supported
HB→ SI → IR 0.063 0.063 0.019 3.290 0.001 Supported 
PUT→ SI → IR 0.028 0.028 0.009 3.226 0.001 Supported 

 

Table 6: Mediation result

 
 

Fig. 2: Results of the conceptual model 
  

Fig. 2: Results of the conceptual model
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0.106 with a critical value of 3.949 show significant 
mediation. The relationship between SI and UB, 
as well as SI and IR, is also significant, with critical 
values of 22.380 and 9.508, respectively. Conversely, 
PI and PS show non-significant mediation effects 
with critical values of 1.336 and 0.215, respectively, 
indicating a minimal role in adoption behaviour. Both 
Table 6 and Fig. 2 collectively highlight the pivotal 
role of environmental concern, social influence, 
and technology perceptions in driving electric 
three-wheeler adoption, with mediation primarily 
occurring through SI. Fig. 3 reveals that the strongest 
relationships are between SI and UB (0.697) and UB 
and IR (0.437), indicating a significant impact between 
these variables. HB also substantially influences SI 
(0.341). Moderate relationships include AC to SI 
(0.283) and EC to IR (0.269), while PI and PS show 
negligible impacts on SI with coefficients of 0.047 
and 0.007, respectively. These insights are crucial for 
prioritizing factors that drive the study outcomes and 
can help optimize strategies to focus on impactful 
variables. Fig. 4 displays the path coefficients 
for various mediating hypotheses. The strongest 
relationships are SI to UB (0.305) and HB to SI to 
UB (0.237), indicating significant impacts. Moderate 

relationships include PUT to SI to UB (0.106) and 
AC to SI to UB (0.197). Lower relationships, such as 
HB to SI to IR (0.063) and AC to SI to IR (0.052), also 
show positive impacts. Notably, PS to SI to UB to IR 
(-0.032) and PI to SI to UB to IR (-0.014) have negative 
coefficients, indicating negligible or negative impacts. 
These insights highlight the importance of focusing 
on SI and UB for meaningful study outcomes while 
deprioritizing less impactful variables.

Interpretation of results
This study examines the factors driving electric 

three-wheeler adoption in urban transportation, 
focusing on demographic patterns, push and pull 
effects, and social influences. It compares the findings 
with previous studies, highlighting key similarities and 
differences in motivations and barriers. The insights 
provide valuable recommendations for enhancing EV 
adoption and promoting sustainable urban mobility.

Demographic distribution and adoption of electric 
three-wheelers

The study reveals a clear demographic pattern, 
with younger age groups, particularly those 
between 18-35 years, being the predominant 

 
 
 
 
 

Fig. 3: Graphical representation of the hypotheses testing results as a bar graph 
  

Fig. 3: Graphical representation of the hypotheses testing results as a bar graph
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adopters of electric three-wheelers. A notable 56% 
of respondents within this age group show a higher 
propensity to engage with sustainable transportation 
options. This supports the findings by Chandel (2023), 
who indicated that younger individuals are generally 
more environmentally conscious and open to 
adopting new technologies like EVs (EVs). The study 
also found that respondents universally possessed 
a valid driving license and had prior experience 
with electric three-wheelers, further highlighting 
the normalization of electric three-wheelers in 
urban transportation systems, particularly for public 
transport. The alignment with Azfar et al., (2023) is 
evident here, as younger individuals are more likely 
to embrace environmentally friendly alternatives, 
especially following the post-COVID-19 shift toward 
sustainability. This demographic’s adaptability to new 
transportation options underlines the importance 
of targeting younger generations when promoting 
electric three-wheelers.

Factor analysis: Push, Pull, Herding, and Mooring 
effects

The study identifies Push and pull effects, 
alongside Herding and Mooring effects, as significant 
factors influencing the intention to switch to electric 
three-wheelers. Push Effects refer to environmental 
awareness and ecological concerns, which were 
found to strongly influence the intention to adopt 
electric three-wheelers. This aligns with Chu et al., 
(2018), who emphasized the role of environmental 
concerns in EV adoption globally. Awareness of the 
consequences of traditional fuel-powered vehicles 
on air quality and greenhouse gas emissions emerged 
as a crucial factor, with a significant influence 
on drivers’ intentions (β = 0.283, P = 0.000). This 
highlights that drivers are becoming more conscious 
of their environmental impact, reinforcing the need 
for targeted communication that emphasizes the 
ecological benefits of switching to EVs. Policymakers 
and manufacturers can use this awareness to 

 
 

 
 

 
 

Fig. 4: Graphical representation of the mediating hypotheses testing results as a bar graph 
 

Fig. 4: Graphical representation of the mediating hypotheses testing results as a bar graph
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encourage adoption by focusing on messages that 
underscore the positive environmental impact, such as 
cleaner air and reduced pollution, which can motivate 
environmentally-conscious drivers (Babagolzadeh et 
al., 2024). However, while environmental concern is 
positively associated with SI (β = 0.119, P = 0.005), the 
study also reveals that it does not serve as the primary 
motivator. This aligns with studies indicating that 
practical considerations often outweigh ecological 
motivations in urban transportation (Dou and Choi, 
2021; Sovacool and Axsen, 2018). Drivers, particularly 
autorickshaw drivers, face financial constraints 
that require prioritizing reliability, affordable fuel, 
and maintenance, making them less likely to make 
decisions based purely on environmental concerns. 
This insight suggests that although environmental 
sustainability is a key factor, financial practicality 
remains central to the decision-making process for 
many drivers, as they depend on their vehicles for 
daily income. PS, like subsidized training, parking 
benefits, and insurance reductions, was found to 
have minimal impact on SI (β = 0.007, P = 0.829). 
This result echoes previous studies suggesting that 
government incentives may not be as effective in 
directly influencing individual adoption behaviours 
(Allahmoradi et al., 2022). While these incentives 
have been shown to benefit manufacturers and 
retailers, their impact on drivers is limited, possibly 
due to factors like lack of awareness, bureaucratic 
complexity, or ineffective implementation. This 
insight highlights the need for better communication 
of these benefits and more efficient execution 
of policy measures to effectively encourage the 
adoption of electric three-wheelers. Pull Effects, 
particularly the PUT like Google Maps and Google 
Pay, also play a significant role in influencing adoption 
(β = 0.152, P = 0.000). These technologies contribute 
to operational efficiency by enhancing route 
optimization and simplifying financial transactions. 
Educational initiatives that demonstrate how such 
technologies seamlessly integrate with EVs can 
help alleviate barriers to adoption. By emphasizing 
the practical benefits of these technologies, 
stakeholders can enhance drivers’ confidence in 
adopting electric three-wheelers. HB was another 
significant factor in driving adoption (β = 0.341, P = 
0.000), underscoring the power of social influence 
in shaping decisions. The study finds that drivers are 
highly influenced by the actions of their peers, as 

they trust recommendations and behaviours within 
their communities. This is consistent with Davis 
and Joseph (2024), who found that social influence 
plays a crucial role in EV adoption. Leveraging this by 
amplifying success stories and encouraging drivers 
to share their positive experiences can facilitate 
broader adoption, particularly in tightly-knit driver 
communities. In contrast, Mooring Effects, such as 
PI, were found not to significantly influence SI (β = 
0.047, P = 0.163). This contrasts with the findings by 
Chandel (2023), which highlighted the role of PI in 
EV adoption. This divergence could be explained by 
the fact that many of the respondents were already 
familiar with electric three-wheelers, reducing their 
desire to experiment with new technologies. This 
suggests that external factors, particularly practical 
and social considerations, are more influential in 
driving adoption than the individual inclination 
toward innovation.

Respondents’ perspectives on latent variables
Beyond demographic profiling, this study 

examines respondents’ perspectives on latent 
variables such as push, pull, herding, and mooring 
effects, which influence the adoption of electric 
three-wheelers. The frequency analysis of these 
latent variables reveals that 56% of respondents in 
the 18-35 age group exhibit a high inclination toward 
sustainable transportation, aligning with previous 
studies (Chandel, 2023). Among the Push effects, 
EC significantly influences the shift to electric three-
wheelers, with β = 0.283, P = 0.000, highlighting 
a strong awareness of ecological consequences. 
However, while EC positively correlates with SI (β 
= 0.119, P = 0.005), it is not the primary motivator 
for adoption. In the Pull Effects, PUT, including tools 
like Google Maps and Google Pay, plays a critical role 
in facilitating adoption (β = 0.152, P = 0.000). HB 
emerges as one of the strongest factors influencing 
social acceptance (β = 0.341, P = 0.000), suggesting 
that peer influence is essential in decision-making. 
Conversely, PS has a minimal impact on adoption 
(β = 0.007, P = 0.829), implying that government 
incentives alone may not be sufficient to drive 
behavioural change. PI, classified under Mooring 
Effects, does not significantly affect SI (β = 0.047, P = 
0.163), suggesting that familiarity with electric three-
wheelers reduces the role of individual innovation 
in adoption decisions. These results validate the 
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theoretical framework by confirming that SI is the key 
mediator in adoption, with environmental concern, 
social influence, and technological usefulness 
being the strongest predictors of sustainable urban 
transportation adoption.

Measurement model validation
The robustness of the measurement model 

was confirmed through factor loadings, convergent 
validity, and discriminant validity tests. The 
constructs, including ACs, SI, and IR, satisfied the 
necessary reliability and validity standards, ensuring 
the robustness of the study’s framework. The AVE 
and CR scores were consistent with previous research 
(Si et al., 2024), confirming that the constructs are 
reliable. The HTMT ratio analysis further validated 
discriminant validity, ensuring that each construct 
was distinct from the others, which is essential for 
drawing accurate conclusions from the data (Sukhov 
et al., 2023).

Structural model and hypothesis testing
The structural model analysis confirmed that 

SI is a significant mediator between both UB and 
IR, supporting the theoretical framework of the 
study. This mediation effect aligns with previous 
research (Dash 2021), which identified SI as a key 
predictor of EV adoption and recommendations. 
While PS and PI did not significantly influence SI, 
it underscores the need for further research into 
how these factors interact with user behaviour. The 
findings also demonstrate that push factors such as 
environmental concern and awareness, along with 
pull factors like technological usefulness and social 
influence, have a strong relationship with SI. This 
supports the hypotheses of the study, confirming that 
environmental and technological perceptions are 
important drivers of adoption (Huang and Ge, 2019).

Mediation effects
The study’s mediation analysis shows that 

environmental concern, HB, and perceived 
technological usefulness play a significant role in 
predicting UB through SI. This aligns with findings 
from Davis and Chandrasekar (2024), highlighting the 
importance of SI for the continued use of EVs. The 
study also supports previous research, showing that 
user behaviour strongly influences the adoption of 
green technologies, reinforcing the significance of 

SI as a predictor for actual usage and willingness to 
recommend EVs (Ryu and Kim (2024).

Path coefficients and inferential insights
Figures 3 and 4 reveal that SI (β = 0.697) and UB 

(β = 0.437) are the strongest predictors of IR. This 
suggests that individuals who decide to switch to 
electric three-wheelers are more likely to adopt and 
recommend them to others. This supports Azfar et 
al., (2023), who noted that user advocacy is crucial for 
scaling green transportation solutions. Conversely, the 
negligible effects of PI and PS emphasize the greater 
influence of social influence and environmental 
awareness in driving adoption. This insight suggests 
that future efforts should focus more on leveraging 
social proof and environmental messages to promote 
the adoption of electric three-wheelers. This study 
emphasizes the primary drivers of electric three-
wheeler adoption, namely environmental concern, 
technological perceptions, and social influence. While 
government policies and PI remain relevant, their 
direct impact on SI is less pronounced. The mediation 
effects further emphasize the critical role of SI and 
UB in fostering adoption. These findings contribute to 
shaping strategies aimed at promoting electric three-
wheelers, particularly by focusing on environmental 
concerns, enhancing technological integration, and 
leveraging user advocacy to strengthen adoption and 
create sustainable urban transportation systems.

Theoretical implications 
The theoretical contributions of this study 

encompass several critical dimensions. It responds 
to the pressing need for in-depth research on EVs, 
particularly within the context of emerging green 
technologies. Aligning with the growing academic 
interest in understanding the motivations behind 
switching to electric three-wheelers, the study 
introduces new perspectives specific to Kerala, 
India. Kerala’s proactive stance on sustainable 
transport aligns with urban management and smart 
city objectives, reinforcing the significance of this 
research. The transition from conventional fuel-
based to electric three-wheelers in such regions 
offers notable advantages, including improved cost 
efficiency and enhanced user comfort, emphasizing 
the importance of uncovering the factors driving this 
behavioural shift. Existing studies predominantly 
explore the adoption of EVs in a general context, 
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with limited attention to the niche segment of public 
three-wheeler passenger vehicles. This research 
addresses this gap by providing an in-depth analysis 
of the elements influencing the decision to adopt 
electric three-wheelers, identifying unique variables 
specific to this domain. Unlike prior work that focuses 
on broader categories of EV usage, this study narrows 
its lens to a critical subset of public transportation, 
enriching the literature with specialized insights 
into urban transportation systems and sustainable 
urban infrastructure.  This research distinguishes 
itself by exploring the nuanced interplay of these 
factors, revealing that while PS structures exist, 
such structures remain underutilized due to 
implementation inefficiencies and a lack of awareness 
among drivers. Identifying these bottlenecks sheds 
light on critical areas for policy improvement, offering 
actionable insights that can enhance the effectiveness 
of such measures. These findings highlight the need 
for improved urban management and public health 
strategies to address procedural complexities and 
limited access to reliable infrastructure, factors that 
hinder the adoption of EVs. The study provides a 
comprehensive understanding of the motivations and 
barriers associated with switching to electric three-
wheelers. It addresses key drivers, such as cost savings 
and reduced environmental impact, and delves into 
the inhibitors that slow down the transition, such as 
procedural complexities and limited access to reliable 
infrastructure. This approach addresses the primary 
research question and lays the foundation for future 
exploration of strategies to promote the adoption of 
green transportation solutions, contributing to both 
theoretical advancements and practical applications 
in the field. This research effectively addresses RQ1, 
RQ2, and RQ3 by elucidating the factors influencing 
drivers’ intentions to continue using electric three-
wheelers and providing insights into decision-making 
dynamics.

Practical implications  
This study offers critical implications for 

governments and policymakers aiming to encourage 
a transition toward green transportation. The results 
confirm that both push and pull factors significantly 
shape individuals’ willingness to shift. Push factors, 
such as environmental concern and ACs, influence 
people who understand the harmful impact of 
environmental pollution on health and well-being, 

leading them to adopt eco-friendly transportation 
options. Pull factors, including PS, regulations, and 
incentives, complement this by creating favorable 
conditions for sustainable urban mobility. Public 
education is essential for strengthening these drivers. 
Campaigns can raise awareness about how individual 
travel choices affect the environment, emphasizing 
the benefits of sustainable transportation in 
enhancing urban health and ecology. Promoting low-
carbon practices through educational programs can 
further reinforce this shift. Policy efforts must address 
barriers related to traditional fuel-based three-
wheelers while communicating the advantages of 
green transportation. Effective policies must balance 
deterrents and incentives to foster sustainable 
behaviour change, ensuring that these measures 
translate into action. Transportation operators must 
focus on delivering high-quality services, ensuring 
user trust and long-term engagement. Enhancing 
reliability, comfort, and accessibility motivates 
individuals to continue using green transportation. 
Manufacturers also have a vital role, as improving 
the user experience through awareness initiatives 
and training programs empowers drivers with the 
skills needed to confidently operate and maintain 
electric three-wheelers. These efforts not only 
address operational challenges but also build 
trust in eco-friendly technologies. Collaboration 
among policymakers, transportation operators, and 
government agencies is vital for creating ecosystems 
that encourage sustainable mobility. Coordinated 
efforts contribute to environmental protection and 
public health, paving the way for a more sustainable 
and environmentally conscious transportation system 
(Singh et al., 2023). The practical implications can be 
translated into concrete policy recommendations, 
such as reducing the upfront costs of electric three-
wheelers, expanding charging infrastructure, and 
offering targeted financial incentives. Challenges 
such as financial constraints, limited resources, and 
resistance from established stakeholders, like fossil-
fuel vehicle manufacturers and drivers, may impede 
implementation. Policymakers should consider 
phased approaches, leveraging public-private 
partnerships, and collaborating with stakeholders to 
address these barriers. Ongoing policy evaluation and 
adjustments based on stakeholder feedback will be 
essential to ensure the successful implementation 
and long-term sustainability of the recommendations. 
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The study highlights the insignificant impact of PS on 
the adoption of electric three-wheelers, suggesting 
that government incentives and interventions 
may not be as effective in influencing adoption 
behaviours as initially expected. Policymakers should 
consider refining the design and execution of PS 
mechanisms. Simplifying bureaucratic processes, 
improving awareness and communication of 
available incentives, and addressing the specific 
barriers drivers encounter, such as high initial costs, 
limited charging infrastructure, and maintenance 
concerns, could enhance the effectiveness of these 
policies. Integrating PS with targeted educational 
campaigns and community-driven initiatives may 
increase the perceived value of incentives. Focusing 
on the practical needs and concerns of electric three-
wheeler drivers could improve the success of efforts 
aimed at promoting the adoption of sustainable 
urban transportation solutions.

Recommendations 
Enhancing the adoption of electric three-

wheelers in urban transportation requires addressing 
present and future challenges. Public awareness and 
consumer trust play a crucial role, as environmental 
knowledge and risk perception influence sustainable 
behaviour (Saari et al., 2021), while effective 
incentive structures encourage adoption (Joshi 
and Rahman, 2017). Strengthening technological 
infrastructure is essential, considering information 
privacy concerns and electricity usage habits (Ryu 
and Kim, 2024), alongside financial incentives and 
regulatory frameworks that support adoption (Saxena 
et al., 2024). Urban planning must overcome land 
development barriers to ensure efficient charging 
infrastructure integration (Sareen and Haque, 
2024), aligning with green transport initiatives 
for sustainability (Malik et al., 2018). Leveraging 
emerging technologies and adoption models can 
provide insights into behavioural patterns and user-
centric solutions (Natarajan et al., 2024; Kampa, 
2023). 

Future scope 
This study has limitations that offer directions for 

future research. It captures drivers’ intentions at a 
single point in time. Future research could adopt a 
longitudinal approach, observing drivers’ adoption 
and sustained use of electric autorickshaws over an 

extended period. This approach would reveal insights 
gained after significant experience with the product, 
providing a deeper understanding of the factors 
influencing the sustainability of electric autorickshaw 
usage in urban environments, particularly in urban 
mobility systems. The study focuses exclusively on 
current users of electric autorickshaws. Expanding 
the scope to include non-adopters could uncover 
factors that discourage switching, offering a more 
comprehensive perspective on urban transportation 
systems. Understanding these barriers would help 
address limitations in the uptake of eco-friendly 
transportation and contribute to urban management 
and smart city development. The research is centered 
on Kerala, an Indian state with unique contextual 
factors. While adoption patterns in Kerala may share 
similarities with other regions, examining adoption 
rates across states and countries with different 
cultural contexts, infrastructure availability, and PS 
would highlight how these factors shape electric 
autorickshaw adoption in diverse settings. The 
study primarily uses quantitative data. Incorporating 
qualitative methods in future research would 
provide a more nuanced view of drivers’ decision-
making processes and experiences, yielding richer 
insights into motivations and challenges surrounding 
adoption. Addressing these limitations will contribute 
to a more comprehensive understanding of the 
factors shaping both the adoption and sustained use 
of electric autorickshaws in urban mobility systems.

CONCLUSIONS
India’s significant contribution to global air 

pollution, as highlighted by the World Air Quality 
Report, emphasizes the critical need for sustainable 
transport solutions. Transportation remains a major 
contributor to emissions, prompting policymakers to 
prioritize strategies aimed at reducing air pollution. 
In alignment with global zero-emission mobility 
goals, EVs have emerged as a pivotal focus in these 
efforts.  Among these, electric autorickshaws 
play a vital role in the public transport landscape 
of a developing country like India, supported by 
targeted government initiatives promoting their 
adoption. EVs, especially electric three-wheelers, 
align with sustainable urban infrastructure goals by 
offering an eco-friendly, low-emission alternative 
to traditional transport modes. While this study 
focuses on the adoption of electric autorickshaws 
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in Kerala, India, Kerala’s unique socio-economic, 
cultural, and environmental landscape may limit 
the broad applicability of these findings. To 
address this, a comparative contextual analysis is 
proposed, examining data from regions with similar 
socio-environmental priorities and transportation 
patterns, both within India and internationally. 
By identifying commonalities and contrasts, the 
findings can be explored to assess the relevance to 
states and regions that share certain characteristics, 
while acknowledging areas of divergence. For 
example, within India, states such as Karnataka, 
Tamil Nadu, and Maharashtra have emphasized 
sustainable public transport solutions as part of 
their environmental strategies. Karnataka’s capital, 
Bengaluru, recently introduced a substantial fleet 
of electric buses, targeting a 60% reduction in 
transportation emissions by 2030. Tamil Nadu has 
enacted policies promoting EV adoption, aiming to 
register over 1.5 million EVs by 2028. Maharashtra 
has committed to deploying 25% EVs by 2025, 
with Mumbai leading initiatives to cut down 
urban congestion and reduce pollution levels by 
incorporating more electric options into its public 
transportation network. Internationally, several 
regions have integrated three-wheeled vehicles into 
the public transport systems, with some transitioning 
to electric variants. In Southeast Asia, countries 
like Thailand and the Philippines have long relied 
on three-wheelers, known locally as tuk-tuks and 
tricycles, respectively, as essential modes of urban 
transport. Thailand has been actively promoting the 
adoption of electric tuk-tuks to reduce urban air 
pollution, with government incentives in place to 
encourage this shift. Similarly, the Philippines has 
launched initiatives to replace gasoline-powered 
tricycles with electric alternatives to combat 
environmental concerns, backed by government 
subsidies and partnerships with private enterprises 
to make the transition more accessible. In Africa, 
countries such as Kenya and Uganda have seen a rise 
in the use of three-wheelers, known locally as boda-
bodas, for public transportation. Governments 
in these regions, recognizing the economic and 
environmental advantages of EVs, are working 
with international organizations to introduce 
electric three-wheelers and establish supporting 
infrastructure. These examples demonstrate that 
while contexts may vary, the push for sustainable 

public transport solutions is a shared objective 
globally, with governments actively supporting 
the transition through incentives, subsidies, and 
partnerships. Analyzing these patterns, the goal is to 
provide insights that, while rooted in Kerala’s specific 
context, may offer valuable lessons for similar 
regions globally, particularly in urban transport 
systems and smart city frameworks. The study could 
have critically addressed limitations, such as the 
potential bias introduced by snowball sampling, 
which may affect the generalizability of the findings 
to a broader population of three-wheeler drivers. 
A reflection on the challenges in implementing 
recommendations, including financial constraints 
and possible resistance from stakeholders like 
manufacturers or drivers, would have provided a 
more balanced perspective. A clearer call to action, 
emphasizing specific policy interventions and 
the need for collaboration among stakeholders, 
would have enhanced the practical relevance of 
the findings for promoting electric three-wheeler 
adoption in urban transportation systems.
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