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Artificial intelligence (AI)-powered autonomous vehicles (AVs) are one of the most disruptive technologies with
potentially wide-ranging social implications, including improvements in passenger/driver safety, environmental
protection, and equity considerations. The current research extends the UTAUT2 model in the context of fully
AVs (level 5 automation) to determine and rank determinants of intention to adopt AVs. Collected data from 378
respondents were analysed by a hybrid approach employing partial least squares (PLS) complemented by the
Adaptive Neuro-Fuzzy Inference Systems (ANFIS) technique. According to the findings, five major determinants
emerged: trust, hedonic motivation, social influence, compatibility, and effort expectancy. Furthermore,
compatibility positively moderates the association between performance expectancy and intention to use AVs.
The findings shed light on determinant factors, their level of importance, and the potential interplay between
them in shaping individuals’ intention to adopt and use AVs. Furthermore, the current research provides valuable
insights to carmakers, technology developers, and practitioners on determinants of AVs adoption, assisting them
in devising effective AVs-related strategies.

1. Introduction and reduced accidents (Fagnant and Kockelman, 2015; Konig and

Neumayr, 2017; Nastjuk et al., 2020; Waung et al., 2021). Regardless of

In today’s digital world, we are benefiting from the growing tech-
nology infusion into various contexts, where humans are increasingly
augmented, supported, and in some cases, replaced by machines
(Meyer-Waarden and Cloarec, 2022). In this regard, many technological
developments and disruptive innovations, such as autonomous vehicles
(AVs), significantly influence marketing and society and change
customer behaviours (McLeay et al., 2022). AVs, also called robotic
vehicles, driverless, or self-driving, are believed to offer wide-ranging
benefits in different ways, including improved access of elderly and
physically impaired people to mobility, improved ecological footprint,
optimized traffic flow, reduced fuel consumption, increased road safety,
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AVs’ general desirability and beneficial aspects, their adoption seems to
lag far behind the expectation (Rubio et al., 2020).

Previous studies offer important theoretical and methodological in-
sights into the AVs adoption phenomenon. From the theoretical point of
view, various studies have investigated the determinants of individuals’
AVs adoption, employing common technology acceptance models such
as the “technology acceptance model” (TAM) (e.g., Wu et al., 2019; Xu
et al., 2018), integration of TAM and “theory of planned behaviour”
(TPB) (e.g., Buckley et al., 2018; Lee et al., 2019; Motak et al., 2017;
Robertson et al., 2019), “unified theory of acceptance and use of tech-
nology” (UTAUT) (e.g., Madigan et al., 2017, 2016), diffusion of
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innovation (DOI) (Luo et al., 2019; Talebian and Mishra, 2018). Among
all models and theories used to determine individuals’ AVs adoption,
UTAUT and its extended version (UTAUT2) are the most comprehensive,
as they integrate different models and theories (Venkatesh et al., 2012).
However, relatively few studies have employed UTAUT2 to investigate
the influential factors determining individuals’ acceptance of AVs (e.g.,
Kapser and Abdelrahman, 2020; Nordhoff et al., 2020). UTAUT2 is more
suitable in the context of current research since it was specifically
developed and tailored to users’ perspectives (Venkatesh et al., 2012)
and showed a more significant proportion of variance in individuals’
acceptance of AVs than UTAUT, TPB, and TAM (e.g., Buckley et al.,
2018; Nordhoff et al., 2020; Xu et al., 2018). According to Venkatesh
et al. (2012), UTAUT2 extends the applicability of UTAUT from an
organizational context to a consumer setting. Although customers are
concerned about the monetary cost of technology, it does not matter to
employees since a company should be responsible for the cost of
adopting the technology (Venkatesh et al., 2012). Given the importance
and the central role of UTAUT2 in a consumer adoption setting, current
research employs UTAUT2 as the main theoretical underpinning to
elucidate the determinants of users’ intention to use AVs. Nevertheless,
the majority of the existing studies on AVs have been conducted in
developed countries such as France (Meyer-Waarden and Cloarec,
2022), Germany (Nastjuk et al., 2020), Spain (Montoro et al., 2019), and
the US (Benleulmi and Ramdani, 2022; Guo et al., 2021). The studies
that have applied UTAUT2 to investigate users’ acceptance of AVs were
mainly conducted in western countries. For instance, in their study,
Kapser and Abdelrahman (2020) employed UTAUT2 to assess the de-
terminants of users’ acceptance of AVs in Germany but did not mention
the level of car automation under study. Similarly, Nordhoff et al. (2020)
evaluated drivers’ intention to use AVs (level 3) in eight European
countries. Although these studies applied UTAUT2 and confirmed its
applicability for discovering the determinants of the users’ acceptance
with a focus on AVs, the study context was western countries, limiting
the generalizability of their findings that merit scholarly attention. The
studies that have compared the determinants of technology adoption
among developed and developing countries have found the drivers are
different among these countries (e.g., Chopdar et al., 2018; Jiménez and
San-Martin, 2017). It is argued that cultural differences may affect users’
acceptance of AV technologies (Haboucha et al., 2017; Kacperski et al.,
2021). For instance, previous studies have argued that social influence
has a higher effect on individuals’ behaviours in developing countries in
comparison to developed ones (Hong et al., 2022; Senali et al., 2022).
Thus, the current study differentiates from the literature on AV accep-
tance by investigating the determinants of individuals’ intention to use
AVs (level 5) in Vietnam as a developing eastern country, extending our
understanding of this emerging phenomenon.

Venkatesh et al. (2012) stressed the necessity of examining and
extending UTAUT2 in various settings and cultures to improve its
robustness and applicability, arguing that elements influencing the new
information systems’ adoption vary in different contexts. Accordingly,
we incorporated trust (Yuen et al.,, 2020; Choi and Ji, 2015), image
(Acheampong et al., 2021; Wu and Lu, 2013), and compatibility (Guo
et al.,, 2021; Nastjuk et al., 2020) to extend the original model of
UTAUT2. These factors have been selected based on a meta-analysis of
AVs literature (e.g., Yuen et al., 2020; Acheampong et al., 2021; Guo
et al., 2021). As the users’ concern about cybersecurity may adversely
influence their adoption intention, trust is an important factor in the
context of AVs (Lim and Taeihagh, 2018). AVs operate without the need
for human intervention, and cyber-attacks may result in serious security
risks and accidents (Li et al., 2018). Furthermore, the social image of
using AVs is expected to be an important driver of intention to use AVs in
Vietnam, as previous studies have shown social image plays an impor-
tant role in motivating people in developing countries to adopt an
innovative technology (Pandey et al., 2022). Additionally, prior in-
vestigations found compatibility as an important determinant of in-
dividuals’ adoption of new technology such as AVs (Guo et al., 2021;
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Nastjuk et al., 2020), and the study on the moderating role of compat-
ibility in the formation process of individuals’ behavioural intentions
toward AVs is lack. Previous studies have shown that compatibility
moderates the relationships between behaviours towards technologies
and their determinants (Wong et al., 2015; Wang et al., 2021). Given the
above explanation, this study introduces compatibility as a moderator to
investigate its role in individuals’ intention to adopt AVs.

From the methodological perspective, prior empirical evidence on
the adoption of AVs explored various factors that might be crucial.
However, the majority of them have relied on symmetrical analysis (e.g.,
regression and structural equation modelling (SEM)) (e.g., Kacperski
et al., 2021; Panagiotopoulos and Dimitrakopoulos, 2018). Although
employing symmetric analysis (e.g., variance-based method) help
researcher uncover major determinants of an outcome of interest, it
overlooks the possibility of nonlinear relationships (Liébana-Cabanillas
et al., 2017; Ahani et al., 2017). In fact, relationships between psycho-
logical factors are rarely linear, and linear approaches cannot estimate
these relationships precisely (Ho and Tsai, 2011). In order to overcome
this drawback, the current study employs a combination of SEM tech-
nique and an asymmetric analysis as a complementary approach,
namely “adaptive neuro-fuzzy inference systems” (ANFIS), to figure out
both the linear and the potential nonlinear relationships that may have
an impact on the results and deepen our understanding of elements
contributing individuals’ acceptance and intention to use AVs. The
ANFIS method can explain nonlinear relationships better than linear
methods such as multiple regression and SEM (Roham et al., 2012).
Given the effectiveness and efficiency of employing both SEM and an
asymmetric analysis (e.g., ANFIS) to prioritize drivers of technology
adoption, their integration in the area of AVs adoption has not been
studied. With that motivation, current research contributes to the
growing body of evidence on AVs adoption by addressing the following
objectives:

1. To extend the UTAUT2 model in the context of AVs by incorporating
compatibility, trust, and image as well as investigating the moder-
ating role of compatibility.

2. To apply a new SEM-ANFIS technique to identify and rank the
importance of the contributing factors in AVs adoption from both
linear and nonlinear perspectives.

Current research adds value to the existing body of knowledge on
AVs by applying and enriching the UTAUT2 model with three additional
factors identified and tested empirically in prior research: trust, image,
and compatibility. The findings of this study enable us to deepen our
understanding of influential factors associated with and contributing to
the individuals’ adoption of AVs. To achieve these goals, the present
study undertakes a combined linear (e.g., SEM) and nonlinear (e.g.,
ANFIS) approach for the outcome of interest. The findings shed light on
determinant factors, their level of importance, and their potential
interplay in shaping individuals’ intention to adopt and use AVs.
Furthermore, current research provides valuable insights on key pre-
dictors of AVs adoption to carmakers, technology developers, and
practitioners, assisting them in devising effective AVs-related strategies.

2. Literature review
2.1. Background of AVs

The technological advances in the driving process that help or
replace human control are called vehicle automation (Guo et al., 2021).
Based on the degree of autonomy, vehicle automation can be classified
into five levels, varying from no automated functionality (level 1) to
unconditional self-driving (level 5). The focus of this research is level 5
of automation, whereby “an automated driving system on the vehicle
can do all the driving in all circumstances [and] the human occupants
are just passengers and need never be involved in driving”(Xie et al.,
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2022, p. 2). Potential advantages and drawbacks of AVs are evident in
various contexts, such as road safety (Papadoulis et al., 2019), virtual
and data safety (Parkinson et al., 2017), sustainability (Cugurullo et al.,
2021), as well as social inclusivity (Bennett et al., 2020). AVs are
considered revolutionary technology that is expected to shape the future
of urban transportation. Despite AVs’ potential advantages and con-
cerns, it is still being critically discussed and evaluated. Prior studies
predict AVs will be commercially available by the late 2020s in some
countries, but they will not be ubiquitous until as early as 2040 or as late
as 2060 (Guo et al., 2021; Litman, 2022). China, various countries in the
European Union (EU), and over 30 states in the United States support
AVs testing and usage by introducing related legislation (Xu and Fan,
2019). The global market size of AVs is projected to be valued at US$106
billion in 2021 and will be worth about $400 billion in 2050 (Placek,
2021). Although this market is growing rapidly, the adoption of AVs is
far from market expectations.

Prior studies have identified various determinants of the success or
failure of AVs adoption. The standard theories that previous research
applied to investigate the intention to use AVs are TAM (e.g., Wu et al.,
2019; Xu et al., 2018), TPB (e.g., Dai et al., 2021; Gkartzonikas et al.,
2022), UTAUT (e.g., Madigan et al., 2017, 2016), UTAUT2 (e.g., Kapser
and Abdelrahman, 2020; Nordhoff et al., 2020), behavioural reasoning
theory (BRT) (Huang and Qian, 2021), cognitive appraisal theory (CAT)
(Ribeiro et al., 2022), DOI (Luo et al., 2019; Yuen et al., 2021). However,
relatively few studies have employed UTAUT2 to explore factors that
influence individuals’ acceptance of AVs (e.g., Kapser and Abdelrahman,
2020; Nordhoff et al., 2020). From the methodological perspective, the
majority of them has relied on symmetrical analysis (e.g., regression,
SEM) (Anania et al., 2018; Ro and Ha, 2019). Table 1 summarizes recent
studies dedicated to investigating individuals’ acceptance of AVs.

Current research employs UTAUT2 as a theoretical foundation and
extends it by adding three factors (trust, image, and compatibility) that
can influence AVs adoption. Furthermore, this study applies a two-stage
SEM-ANFIS technique to identify and rank the importance of the
contributing factors in AVs adoption from both linear and nonlinear
perspectives.

2.2. Extended UTAUT2

This research employs UTAUT2 as a key theoretical foundation to
investigate the individuals’ intention to use and adopt AVs. This theory
is an extension of UTAUT and is explicitly developed to identify de-
terminants of technology acceptance from users’ perspectives (Ven-
katesh et al., 2012). UTAUT2 is a synthesis of eight common models for
user acceptance research, such as TAM and TPB, to emphasize intrinsic
motivation (hedonic value) of technology users. This resulted in the
addition of three new factors, such as hedonic motivation, habit, and
price value, to the original UTAUT. Compared with UTAUT, the
UTAUT2 model has a substantially greater predictive power, capable of
explaining roughly 74 percent of the variance in customers’ behavioural
intentions (Venkatesh et al., 2016). Prior studies have deployed
UTAUT2 to investigate behavioural intentions towards new technolo-
gies in different settings, such as smartwatch for fitness and health
monitoring (Beh et al., 2021), m-health (Dwivedi et al., 2016), mobile
payment (Morosan and DeFranco, 2016), mobile commerce (Kalinic
etal., 2020), and online banking (Khan et al., 2021). However, relatively
few studies have employed UTAUT?2 to investigate determinants of AVs
adoption (e.g., Kapser and Abdelrahman, 2020; Nordhoff et al., 2020).
Hence, this study practically and theoretically justified employing the
UTAUT? as a theoretical lens to assess individuals’ AVs adoption.

Although the UTAUT2 has been employed in explaining users’
intention to adopt several technologies, some modifications were
necessary to fit it into the context of AVs. Even though habit has been
proven influential (Venkatesh et al., 2012), it is impossible to evaluate in
current research. In order to examine habit, respondents must have a
comprehensive understanding of AVs and have used them many times to

Table 1
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Summary of recent articles on AVs adoption.

Authors

Theoretical
underpinning

Analytical
approach

Core findings

Gkartzonikas
et al. (2022)

Ribeiro et al.
(2022)

Huang and
Qian (2021)

Launonen et al.
(2021)

Yuen et al.
(2021)

Dai et al.
(2021)

Theory of
Planned
Behaviour (TPB)
& Innovation
Diffusion Theory
(DOD)

Cognitive
Appraisal Theory
(CAT) &
Artificially
Intelligent Device
Use Acceptance
(AIDUA) model

Behavioural
Reasoning
Theory (BRT)

TPB

TAM & IDT

TPB

Structural
Equation
Modelling
(SEM)

SEM

SEM

Kruskal-Wallis H
test and
inductive
content analysis

SEM

SEM

The synergistic effects
between TPB and IDT
can better explain the
behavioural intention
to ride in AVs. the
effect of the TBP
components is similar
across various areas;
however, this is not the
case for the IDT
components.

Trust is the key
predictor of
performance
expectancy and an
influential element to
reduce risk perceptions
among travellers.
Positive emotions can
be determined by
hedonic motivation
and performance
expectance, which in
turn contribute to AVs
adoption.

Individuals’ reasons
have negative
(positive) influences
against (adopting) AVs.
Moderating role of
need for uniqueness on
the relationship
between users’
reasoning for AVs and
their adoption
intention. Moderating
role of risk aversion on
the relationship
between users’
reasoning against AVs
and their adoption
intention.

Security, safety, and
trust are three
predictors of
individuals’ attitude
toward using AVs.
There are no
differences regarding
passengers’
perceptions of personal
security, emergency
management, and
traffic safety.

Users’ behavioural
intention to use is
predicted by perceived
usefulness (PU) and
perceived ease of use
(PEOU). Perceived
characteristics of
innovation have a
significant effect on
both PU and PEOU.
Experience satisfaction
was positively
associated with trust,
attitude, SN, and PBC.
Attitude, PBC,
experience satisfaction,
and trust mattered to
intention to use AV.

(continued on next page)
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Table 1 (continued)
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Table 1 (continued)

Authors Theoretical Analytical Core findings Authors Theoretical Analytical Core findings
underpinning approach underpinning approach
Rezaei and Not specifically Multinominal Only 20% of information, they are
Caulfield stated Logit Regression  respondents expressed less willing to ride in
(2020) high interest in driving AVs. Gender and
AVs. Privacy concerns nationality differences
regarding the recording exist.
of driver-data severely Ruggeri et al. DOI Chi-square Patterns of adoption of
diminished (2018) analysis previous technologies
participants’ level of can influence AVs
interest. adoption. Older
Participants expressed consumers are likely to
great uncertainty be later adopters.
regarding the safety Kaur and UTAUT & TAM SEM Trust can be predicted

Sharma and
Mishra
(2020)

Wu et al.
(2019)

Ro and Ha
(2019)

Acheampong
and
Cugurullo
(2019)

Bennett et al.

(2019)

Talebian and
Mishra
(2018)

Anania et al.
(2018)

Not specifically
stated

TAM

UTAUT & TRA

TAM, DOI, TPB

Not specifically
stated

DOI & resistance
theory

Not specifically
stated

Integrated
choice and
latent variable
modelling

SEM

EFA, CFA, &
SEM

SEM

Regression
analysis &
structural
topical
modelling

Agent-based
modelling

Multivariate
analysis

and security of
autonomous vehicles.
households with high
income and frequent
car buyers are more
likely to adopt
connected and
autonomous vehicles
(CAVs). CAV adoption
will positively
influence an
individual’s social
values among his peers.
Environmental
concerns, green
perceived usefulness,
and perceived ease of
use have a positive
effect on behavioural
intention

Monetary costs, safety,
licensing, ethics, and
convenience affect
attitudes, while
monetary costs, safety,
and convenience affect
purchasing intentions
for AVs.

Social psychological
factors impact
individuals’
perceptions and
adoption of AVs.
Sociodemographic
factors, such as gender,
age, and education,
also impact the
psychological
mechanism towards
adoption.

Internal locus of
control and generalized
anxiety and internal
locus of control can
influence three attitude
categories (freedom,
fear, and curiosity).
Fear and freedom
influence respondents’
willingness to use AVs.
Measures willingness
to pay for AVs and
addresses how
adoption rates can be
predicted by marketing
and customer
satisfaction.

After hearing positive
information about AVs,
consumers are more
willing to ride in AVs,
and after being subject
to negative

Rampersad
(2018)

by privacy concerns,
security, and
reliability. Concerns
influence trust.
Adoption is driven by
the ability of AV to
meet trust, and
performance
expectations are
drivers of AVs
adoption.

Madigan et al. UTAUT Hierarchical Hedonic motivation is
(2017) multiple the key driver of
regression behavioural intention

to use automated road
transport systems
(ARTS). Intention to
use ARTS also can be
driven by facilitating
conditions, social
influence, and
performance
expectancy.

develop habitual behaviour. Since AVs have not been regularly available
in the Vietnam market, the habit was reasonably excluded from the
original model. Furthermore, following the argument mentioned earlier,
price value was replaced with price sensitivity. To investigate price
value, individuals should know the actual price of AVs and their benefits
upfront. Again, at this point of AVs introduction, it is illogical to
investigate respondents’ price value. However, in prior studies and
different markets, the price has been proven critical in AVs adoption
(Kapser and Abdelrahman, 2020). Accordingly, price sensitivity asso-
ciated with individuals’ willingness to pay is introduced in current
research to address the pricing element (Tsai and LaRose, 2015).

3. Model conceptualisation and hypotheses development

Current research employed the UTAUT2 to investigate the de-
terminants of individuals’ intention toward AVs usage and adoption.
Moreover, prior studies have pointed out that some influential factors
are highly relevant to AVs acceptance. Accordingly, trust, image, and
compatibility were incorporated into the model to provide a better un-
derstanding of individuals’ behaviour toward AVs adoption. Moreover,
compatibility was also incorporated as a moderator that may influence
the relationship between AVs adoption and its predictors (Fig. 1). In the
following, the proposed relationships are discussed in greater detail.

3.1. Performance expectancy

Performance expectancy in the current research is defined as “the
degree to which using a technology will provide benefits to consumers”
(Venkatesh et al., 2012, p. 159). In this study, performance expectancy
refers to what extent AVs can be effective and efficient in completing
users’ mobility needs (Zhang et al., 2013). Prior research stated that AVs
could offer their users several utilitarian benefits, such as time gain
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Performance
Expectancy

Compatibility Trust

Effort
Expectancy

y

Social

Influence Intention to

Use AVs

A

Facilitating
Condition

Hedonic
Motivation

Lack of Price
Sensitivity

(Penmetsa et al.,, 2019). According to Hohenberger et al. (2016),
autonomous vehicles have a crucial role in improving traffic flow and
reducing travel time, offering their users a time advantage. Furthermore,
instead of driving, individuals can be engaged with other activities such
as resting or entertaining themselves; consequently, they have more
time to devote to other activities/tasks. Based on the above-mentioned
argument, the more individuals perceive benefits from AV to have effi-
cient and effective driving, the more they will be encouraged to use AV.
Hence, we proposed:

Image

Fig. 1. Proposed conceptual framework.

H1. Performance expectancy positively influences intention to use
AVs.

3.2. Effort expectancy

Effort expectancy refers to “the degree of ease associated with con-
sumers’ use of technology” (Venkatesh et al., 2012, p. 159). Individuals’
intention to use technology is likely to increase as it requires less effort
to use (Wong et al., 2015). Accordingly, if people feel that an AV is
performing all driving-related activities, thus, riding an AV will more
likely be perceived as effortless. Since a higher level of effort expectancy
is linked to technology adoption, we proposed:

H2. Effort expectancy positively influences intention to use AVs.
3.3. Social influence

Social influence refers to “the extent to which consumers perceive
that important others (e.g., family and friends) believe they should use a
particular technology” (Venkatesh et al., 2012, p. 159). Consumers
generally act in a specific manner in order to satisfy the expectations of
their friends, families, relatives, and society (Singh et al., 2020). Before
adopting new technologies, individuals evaluate the opinions of friends
and family, and they are less likely to accept them if others’ opinion is
unfavourable. (He et al., 2022). Social influence has been determined as
an influential factor in motivating consumers to use AVs (Leicht et al.,
2018). These findings imply that social pressure is an important element
in compelling individuals to quickly decide and adopt or use new
technology to conform to their social communities (Park et al., 2019).
Accordingly, we proposed:

H3. Social influence positively influences intention to use AVs.
3.4. Facilitating condition

Facilitating condition is defined as “consumers’ perceptions of the
resources and support available to perform a behaviour” (Venkatesh
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et al., 2012, p. 159). Indeed, using AVs usually requires specific
knowledge, resources, and skill. Individuals could be more encouraged
to use technology if they possess the needed level of resources, knowl-
edge, and supporting devices (Upadhyay et al., 2022). Bearing the
perception that consumers have the necessary knowledge and tools to
operate technology and the availability of a support system when they
have a problem shapes their behavioural intention to use and adopt that
technology (Budi et al., 2021). Taken together, in the context of AVs, it is
believed that factors such as mobile devices, the internet, help hotlines,
and personal knowledge facilitate individuals’ adoption of AVs. There-
fore, the following hypothesis was proposed:

H4. Facilitating conditions positively influence intention to use AVs.
3.5. Hedonic motivation

Hedonic motivation refers to “the fun or pleasure derived from using
a technology” (Venkatesh et al., 2012, p. 161). Hedonism’s importance
has been recognized particularly with regard to emotion, enjoyment,
and fun elicited when individuals interact with new technology (Ribeiro
et al., 2022). If users’ intrinsic motivations can be satisfied by new
technology, they are likely to adopt technology (Lin et al., 2020). The
hedonic benefits in the context of AVs can be related to their driving
experience, design, aesthetic, entertainment, fun, and exploration
(Meyer-Waarden and Cloarec, 2022). Furthermore, the notion of
chauffeured driving for individuals who commute along congested roads
might evoke feelings of enjoyment (Erskine et al., 2020). As a result,
driving an autonomous car can arouse thoughts of experiential hedo-
nism, pleasure, and fun and significantly motivate individuals to use
AVs. Hence, in the light of the above evidence, we posited:

H5. Hedonic motivation positively influences intention to use AVs.
3.6. Lack of price sensitivity

Price sensitivity refers to the “way in which buyers react to price
changes” (Goldsmith et al., 2005, p. 501). It is “the extent to which a
customer accepts a rise in price for a specific product in terms of eco-
nomic and psychological gains” (Bhutto et al., 2022, p. 68). Consistent
with the setting of this research, Kacperski et al. (2021) also described
price sensitivity as “willingness to pay more” for autonomous delivery
vehicles. In their study, Ng et al. (2018) demonstrated that consumers’
purchase intention for electric cars could be driven by price sensitivity.
Furthermore, the positive influence of price sensitivity on consumers’
purchase intention has been shown in the context of hybrid vehicles
(Bhutto et al., 2022). As the price of AVs is higher than driver-controlled
cars, consumers’ willingness to pay premium prices for AVs emerges as a
challenging factor in their purchase behaviour. On the other hand, AVs
offer dominant and promising benefits (e.g., minimized driving effort).
Consequently, we might expect individuals to have greater price toler-
ance for using and adopting AVs. Therefore, current research hypothe-
sized that:

H6. Lack of price sensitivity positively influences intention to use
AVs.

3.7. Trust

Trust is an essential element in accepting new technology because it
can help people overcome the uncertainty of technological advancement
(Meyer-Waarden and Cloarec, 2022). It can be defined as “the attitude
that an agent will help achieve an individual’s goals in a situation
characterised by uncertainty and vulnerability” (Lee and See, 2004, p.
51). Trust has been discovered as a vital factor in determining
human-automation interaction (Zhang et al., 2019). Over-trusting an
automated system can lead to abuse or misuse, whereas distrust in an
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automated system may result in disuse (Liu et al., 2019). Several studies
have supported this argument in the context of AVs (Lee and Kolodge,
2020; Meyer-Waarden and Cloarec, 2022; Yuen et al., 2021). Built-in
automated systems control deceleration, acceleration, and steering in
AVs. AVs are completely automated cars that do not require human
intervention. As a result, individuals must relinquish some control and
rely on AVs to perform the driving task safely and reliably (Yuen et al.,
2020). Accordingly, trust in systems like automated systems is widely
regarded as an essential driver of adoption (Nastjuk et al., 2020). If in-
dividuals possess trust in AVs, it signifies that they believe the AV system
is understandable and predictable, performs tasks correctly and accu-
rately, and gives users the option of regaining control of their cars at any
desired time (Molnar et al., 2018). The existence of these components
would increase people’s trust and confidence in AVs, leading to their
acceptance. Hence, we hypothesized as follow:

H7. Trust in AVs positively influences intention to use AVs.

3.8. Image

Image refers to “the degree to which use of an innovation is
perceived to enhance one’s status in one’s social system” (Moore and
Benbasat, 1991, p. 195). Prior studies have employed similar terms to
explain the identical definition, such as social image (Rejon-Guardia
et al., 2020) or self-image (Mijin et al., 2019). The desire to obtain a
better social image or respect has been recognized as an effective
extrinsic motivator in accepting and using an innovation (Wamba et al.,
2017). For specific technologies, gaining social status is the only
advantage conveyed by the product to its users (Meyer-Waarden and
Cloarec, 2022). It is argued that individuals look for innovative products
to establish social differentiation or to gain higher social status (Nie
et al., 2020). Therefore, staying up-to-date with adopting AVs as “ve-
hicles of tomorrow” allows individuals to achieve a certain social
recognition and status level. It is therefore hypothesized that:

HS8. Image positively influences intention to use AVs.

3.9. Direct and moderating role of compatibility

Compatibility is defined as “the degree to which an innovation is
perceived as consistent with the existing values, past experiences, and
needs of potential adopters” (Moore and Benbasat, 1991, p. 195). It
determines how well an innovation fits into an individual’s current so-
cial and technical environment (Wang et al., 2018). In this study,
compatibility refers to “the extent to which autonomous driving accords
with the individual’s usual mobility needs and behaviour” (Nastjuk
et al., 2020, p. 8). Several studies within various domains have evi-
denced the influential role of compatibility on people’s acceptance of
new technology. For instance, in their study, Joia and Altieri (2018)
pointed out a positive association between compatibility and in-
dividuals’ intention to use e-hailing apps. Similar findings can be
noticed in the research conducted by Sanchez-Prieto et al. (2019), who
confirmed compatibility as one of the main drivers of intention to use
mobile learning technologies. These results are in line with the findings
of Grop (2018), who asserted that consumers’ behavioural intention for
mobile shopping could be driven by compatibility. In the context of the
current research, compatibility can be reflected from various points of
view. For instance, AVs’ benefits for people who care about the natural
environment can be consistent with their green lifestyle. For the elderly,
the automatic driving systems’ easy-to-operate characteristics can fulfil
their specific travel requirements. According to the above-mentioned
argument, we expect a positive association between compatibility and
the intention to use AVs. Thus, the following hypothesize is postulated:

H9. Compatibility positively influences intention to use AVs.
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Based on task-technology fit theory, individuals are more likely to
employ available technology to accomplish the tasks if technology
matches with requirements of tasks (Goodhue and Thompson, 1995).
Moreover, the degree of fit between the task and technology determines
the level of work outcomes (Wang et al., 2021). High congruence means
that potential adopters need to make fewer adjustments to their routines
or exert less effort to accept new technology (Yuen et al., 2021). If users
believe that AVs fit their lifestyle and their usual mobility behaviours,
then they are more likely to consider other benefits of AVs, such as ease
of use and higher driving performance. Motivations such as performance
expectancy, effort expectancy, social influence, facilitating condition,
and hedonic motivation may have less effect on the adoption decision of
individuals who believe that AVs are less compatible with their life-
styles. For instance, large households may find AVs are more compatible
with their lifestyle as the vehicle needs to go to several pick-up and
drop-off locations (Yuen et al., 2020). As such, the performance expec-
tancy of AVs may play a more important role in their decision to adopt
AVs. Accordingly, it can be argued that when people consider AVs highly
congruent with their present mobility needs and routines, determinants
of AVs have a higher influence on their intention to use. Wang et al.
(2015) and Wang et al. (2021) found that compatibility moderates the
associations between behaviours towards technologies and their de-
terminants. As such, the following hypothesis was structured:

H10. Compatibility positively moderates the influence of (a) per-
formance expectancy, (b) effort expectancy, (c) social influence, (d)
facilitating condition, (e) hedonic motivation, and (f) lack of price
sensitivity on intention to use AVs.

4. Research methods
4.1. Research instruments

The present study designed an online survey for data collection. To
ensure the content validity of the questionnaire, measurements of the
study were adapted from prior research. The items to measure perfor-
mance expectancy, effort expectancy, and individuals’ intention to use
AVs were adapted from Lee et al. (2019). Measures of social influence
were borrowed from Madigan et al. (2017). Facilitating condition, he-
donic motivation, and price sensitivity were measured using the items
recommended by Kapser and Abdelrahman (2020). Image, trust, and
compatibility were assessed by the measures adapted from Acheampong
and Cugurullo (2019), Nastjuk et al. (2020), and Yuen et al. (2020),
respectively. All items were measured with a five-point Likert scale
anchored by “strongly disagree (=1)" to “strongly agree (=5)". All items
can be seen in Table 3. Before commencing the data collection at a large
scale, the questionnaire was piloted among 36 potential respondents.
The pilot test results showed that Cronbach’s a values were above 0.7,
indicating the reliability of the questionnaire.

4.2. Participants and procedure

Vietnamese who had no AVs in the past and planned to buy a car
within the next three years form the population of the study. Using a
Google Form, data were gathered via an online questionnaire. We posted
the link to the online survey on Facebook pages with Vietnamese
members and asked the participants to share the questionnaire with
their Vietnamese friends via their Facebook accounts. Two filtering
questions were included to ensure the respondents (1) had not owned an
AV in the past and (2) were planning to purchase a vehicle within the
next three years. An information page was provided to explain a concise
description of AVs in general and the type of AVs we are referring to in
our survey to ensure a common understanding between responses
received. Particularly, the term “self-driving cars” was used to describe
fully AVs. Its definition was based on the SAE International (2018) for
vehicles with level-5 automation (full driving automation): “self-driving
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Table 2
Full collinearity analysis.
PE EE SI FC HM PC TR COMP M INT
VIF 2.083 2.109 1.696 2.339 1.807 1.821 1.136 2.228 1.982 2.517

Note(s): PE = Performance Expectancy, EE = Effort Expectancy, SI = Social Influence, FC = Facilitating Condition, HM = Hedonic Motivation, PC = Price Sensitivity,

TR = Trust, COMP = Compatibility, IM = Image, INT = Intention.

cars can drive themselves everywhere in all conditions without any
human interaction. A self-driving car is neither bound by geofencing nor
affected by weather and transports human beings comfortably and
efficiently without requiring a driver. The only human involvement will
be to set a destination”. The research drew on a sample of 378, of which
48.1% (182) were male and 51.9% (196) were female. A total of 131
(34.7%) respondents were 18-25 years old, 101 (26.7%) were 26-35
years old, 88 (23.3%) were 35-45 years old, and 58 (15.3%) were above
46 years old. Respondents with a bachelor’s degree form 64.3% of the
sample, followed by a master’s degree (27.2%), schooling education
(5%), and Ph.D. (3.4%). Since data were gathered from a single source,
thus, the current research evaluated common method bias (CMB). We
evaluated the full collinearity suggested by Kock and Lynn (2012) to
assess the CMB. As indicated in Table 2, the variance inflation factor
(VIF) for all variables is below 3.3, specifying that CMB was not a
concern.

5. Data analysis

The current research employed both symmetric and asymmetric
approaches to examine the significance of proposed relationships. For
symmetric analysis, partial least squares (PLS) was applied. The PLS was
chosen because it corresponds well to the characteristics of the collected
data (non-normal data) (Hair and Sarstedt, 2011), the predictive nature
of the research, and the complexity of the model (Hair et al., 2019). The
study evaluated multi-variate normality using the online tool named
Web Power. The results indicated that the gathered data are not multi-
variate normal with Mardia’s multi-variate skewness (b = 8.5051, p <
0.01) and kurtosis (b = 73.919, p < 0.01), fortifying the logical for
choosing PLS-SEM.

Although employing PLS-SEM helps researchers uncover major de-
terminants of an outcome of interest and general tendencies, it over-
simplifies the complicated decision-making process and overlooks the
possibility of nonlinear relationships (Ahani et al., 2017). In order to
overcome this drawback, prior studies have recommended the applica-
tion of soft computing techniques as the complementary approach to
PLS-SEM (Yadegaridehkordi et al., 2018; Sharma et al., 2016). Accord-
ingly, the current study employs a two-stage SEM-ANFIS methodology
to figure out both the linear and the potential nonlinear relationships
that may impact the results and deepen our understanding of elements
contributing to individuals’ acceptance and intention to use AVs.
PLS-SEM was employed to evaluate the proposed relationships. The
confirmed direct relationships were further analysed using ANFIS.

5.1. PLS-SEM results

5.1.1. Assessment of measurement model

To assess the measurement model, convergent validity and
discriminant validity were tested. Hair et al. (2017) suggested that
convergent validity is confirmed if the loadings, the average variance
explained (AVE), and the composite reliability (CR) are greater than 0.7,
0.5, and 0.7, respectively. The loadings of all items, except PS2 (0.699),
PS3 (0.650), and PS5 (0.663), are higher than 0.7 (Table 3). All AVE and
CR values are higher than the proposed thresholds. Although the loading
of PS2, PS3, and PS5 are slightly lower than the suggested value of 0.7,
these items are retained due to the satisfactory level of AVE and CR
(Jozef et al., 2019).

The study examined discriminant validity using the heterotrait-

monotrait ratio (HTMT). The results indicated that the HTMT values
are below 0.9 (Iranmanesh et al., 2022; Kline, 2016), indicating
discriminant validity was fulfilled (Table 4).

5.1.2. Structural model assessment

The variance explained (Rz) value of endogenous construct was
higher than 0.10 (Falk and Miller, 1992), specifying that the research
framework has the ability to explain sufficient variance in behavioural
intention to adopt (BI) AVs (RIZNT = 0.641). Using the blindfolding pro-
cedure, the result indicated that the predictive relevance Q? value of BI
(QIZNT = 0.469) was higher than zero, indicating that the research ex-
hibits predictive relevance (Fornell and Cha, 1994; Foroughi et al.,
2022). We used non-parametric bootstrapping to test the proposed hy-
potheses. According to the results, effort expectancy (p = 0.176; p <
0.01), hedonic motivation (f = 0.241; p < 0.001), trust (f = 0.361; p <
0.001), and compatibility (f = 0.148; p < 0.05) were the significant
drivers of behavioural intention to adopt AVs. In contrast to our
assumption, the direct influence of performance expectancy (f = 0.080;
p > 0.05), social influence (f = —0.137; p < 0.05), facilitating condition
(B = —0.049; p > 0.05), price sensitivity (§ = 0.017; p > 0.05), and
image (f = —0.039; p > 0.05) on behavioural intention to use AVs does
not reach significance. The summary of the findings of this study can be
seen in Table 5.

The two-stage approach was applied to assess the moderating effect
of compatibility. Based on the findings, compatibility (§ = 0.103; p <
0.05) positively moderates the relationship between perceived expec-
tancy and intention to use AVs. However, the moderating role of
compatibility on the influences of other determinants was not sup-
ported. Fig. 2 depicts that performance expectancy positively affects the
intention to use AVs of individuals with a high level of perceived
compatibility and almost has no effect on the intention of individuals
with a low level of perceived compatibility.

5.2. ANFIS results

This study used ANFIS as a complementary method to PLS. The
ANFIS method enables the identification of nonlinear relationships, the
prediction of outcomes, and the ranking of input variables (Roham et al.,
2012). ANFIS combines fuzzy logic and neural network to deal with
nonlinear relationships (Khoshnevisan et al., 2014). However, for
testing causal relationships and developing theories, ANFIS is not an
appropriate technique (Liébana-Cabanillas et al., 2017). Accordingly,
we used ANFIS and PLS-SEM together as complementary techniques in
this study. We used MATLAB software to run ANFIS.

The significant determinants in PLS were used as inputs for ANFIS to
explain the nonlinear relationship between determinants and intention
to use AVs, identify the importance level of determinants, and predict
the intention to use AVs. Inputs’ were fuzzified using Gaussian Mem-
bership Functions (MFs) (Boyacioglu and Avci, 2010). The responses on
a 5-point Likert scale were converted to low, moderate, and high lin-
guistics terms. Fig. 3 demonstrates the non-linear relationships between
determinants and intention to use AVEs. The inputs for determinants
and defied MFs for intention to use AVEs were used to train the ANFIS
model using 200 epochs. The slops of the lines in Fig. 3 illustrate the
influence of determinants at different input values. According to the
results, trust is the most important driver, followed by hedonic moti-
vation, social influence, compatibility, and effort expectancy. It is
worthwhile to highlight that the influence of trust is less when its value
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Table 3

Measurement model evaluation.

Constructs

Items

Loadings

CR

AVE

Performance
Expectancy
(PE)

Effort
Expectancy
(EE)

Social Influence

(sD

Facilitating
Condition (FC)

Hedonic
Motivation
(HM)

Lack of Price
Sensitivity (PS)

Trust (TR)

Using an autonomous vehicle
would enhance my driving
effectiveness.

Using an autonomous vehicle
would increase my
productivity.

Using an autonomous vehicle
would enhance my driving
performance.

I would find an autonomous
vehicle is useful.

Interacting with an
autonomous vehicle would be
clear and understandable.

1 would find an autonomous
vehicle is easy to use.
Interacting with an
autonomous vehicle would
not require much mental
effort.

Learning to operate an
autonomous vehicle would be
easy for me.

People who are important to
me think that I should use
autonomous vehicles.

People who influence my
behaviour think that I should
use autonomous vehicles.
People whose opinions I value
would like me to use
autonomous vehicles.

In general, the authority
would support the use of
autonomous vehicles.

I have the resources necessary
to use autonomous vehicles (i.
e., mobile devices).

I have the knowledge
necessary to use autonomous
vehicles.

Autonomous vehicles are
compatible with other
technologies I use (e.g.,
smartphones).

I can get help from others
when I have difficulties using
autonomous vehicles.

Using autonomous vehicles
would be fun.

Using autonomous vehicles
would be enjoyable.

Using autonomous vehicles
would be very entertaining

I would not mind paying more
to use autonomous vehicles.

I would not mind spending a
lot of money to use
autonomous vehicles.

I would be less willing to pay
for autonomous vehicles if I
thought it to be high in price.
If using autonomous vehicles
are likely to be more
expensive than conventional
vehicles, that would not
matter to me.

A really great transportation
option would be worth paying
a lot of money for.

I trust that autonomous
vehicles can drive without
assistance from me.

0.875

0.839

0.881

0.861

0.741

0.861

0.859

0.841

0.885

0.862

0.844

0.851

0.826

0.776

0.797

0.856

0.895

0.872

0.841

0.868

0.699

0.650

0.765

0.663

0.781

0.840

0.922

0.896

0.919

0.887

0.903

0.852

0.920

0.747

0.684

0.741

0.663

0.756

0.538

0.658
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Table 3 (continued)

Constructs Items Loadings CR AVE

I trust autonomous vehicles to

be safe and reliable in severe

weather conditions.

Iwould trust the driving skills ~ 0.764
of autonomous vehicles more

than my own driving skills.

Autonomous vehicles can be 0.884
trusted to carry out journeys
effectively.

My trust in autonomous 0.816

vehicles will be based on the

car manufacturer’s reputation

for safety and reliability.

My trust in autonomous 0.774
vehicles will be based on the

reliability of the underlying
technologies.

Travelling in an autonomous 0.950 0.942
vehicle, I would gain respect

and recognition in my

community

Travelling in an autonomous 0.937
vehicle, I would gain respect

and recognition among my

friends and colleagues

Using autonomous vehicles 0.921 0.891 0.733
would be compatible with my

mobility behaviour.

I think using autonomous 0.812
vehicles would not fit well

into mobility behaviour.

I think using autonomous 0.831
vehicles is compatible with all

aspects of my mobility

behaviour.

Assuming I have access to an 0.897 0.913
autonomous vehicle, I would

intend to use it.

Given I have access to an 0.846
autonomous vehicle, I predict

I would use it.

In the future, I would not 0.904
hesitate to use an autonomous

vehicle

Image (IM) 0.890

Compatibility
(COMP)

Intention to Use 0.779

AVs (INT)

Note. CR: Composite Reliability; AVE: Average Variance Extracted.

is low (between 1 and 4) in comparison to the time the value of trust is
more than 4. It means that although trust is the most important factor, a
minimum level of trust is required to adopt AVs. Furthermore, the effect
of compatibility between the values of 3 and 5 is less than the time that
its values are between 1 and 3. Accordingly, the medium level of
compatibility is sufficient, and high efforts and investment in enhancing
the compatibility level of AVs may not lead to higher adoption. The
association between social influence and intention to use AVs is positive,
whereas PLS results showed a negative association.

As psychological factors are interrelated, we generated 3D plots to
identify the relationships between every two determinants and intention
to use AVs (Fig. 4). The results reveal that the influence of each deter-
minant on intention to use AVs depends on other determinants.
Furthermore, 3D results provide an explanation for contradictory find-
ings on the influence of social influence between PLS and ANFIS results.
At a low level of hedonic motivation and a high value of trust, social
influence positively influences the intention to use when its value is less
than 3.5, and it has a negative influence at values higher than 3.5. It
indicates that the positive or negative influences of social value depend
on other factors.

6. Discussion

Current research attempts to validate the UTAUT2 model to
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Table 4
Heterotrait-monotrait (HTMT).
PE EE SI FC HM PS TR M INT COMP
PE
EE 0.824
SI 0.735 0.746
FC 0.808 0.832 0.813
HM 0.831 0.826 0.717 0.807
PS 0.308 0.298 0.167 0.243 0.347
TR 0.790 0.798 0.791 0.828 0.766 0.229
IM 0.569 0.537 0.627 0.592 0.603 0.204 0.691
INT 0.749 0.799 0.581 0.725 0.797 0.203 0.816 0.530
COMP 0.691 0.728 0.722 0.748 0.739 0.179 0.814 0.768 0.732

Note(s): PE = Performance Expectancy, EE = Effort Expectancy, SI = Social Influence, FC = Facilitating Condition, HM = Hedonic Motivation, PC = Price Sensitivity,

TR = Trust, COMP = Compatibility, IM = Image, INT = Intention.

Table 5

Path coefficients and hypotheses testing.
Hypotheses Relationships Path Coefficients STD T Values P Values Decisions
Main Model
H1 PE - > INT 0.080 0.062 1.283 0.100 Not Supported
H2 EE - > INT 0.176 0.060 2.926 0.002** Supported
H3 SI- > INT —0.137 0.053 2.559 0.005%* Not Supported
H4 FC- > INT —0.049 0.064 0.771 Not Supported
HS5 HM - > INT 0.241 0.057 4.241 Supported
H6 PS-> INT 0.017 0.034 0.507 Not Supported
H7 TR - > INT 0.361 0.058 6.222 Supported
H8 IMG - > INT —0.039 0.049 0.798 Not Supported
H9 COMP - > INT 0.148 0.053 2.809 0.003** Supported
Moderating Effect of Compatibility
H10a PE*COMP - > INT 0.103 0.061 1.675 0.047* Supported
H10b EE*COMP - > INT —0.065 0.051 1.271 0.102 Not Supported
H10c SI*COMP - > INT —0.038 0.061 0.632 0.264 Not Supported
H10d FC*COMP - > INT —0.144 0.073 1.969 0.025* Not Supported
H10e HM*COMP - > INT 0.031 0.074 0.418 0.338 Not Supported
H10f PS*COMP - > INT 0.014 0.036 0.387 0.349 Not Supported

Note. *p < 0.05; **p < 0.01; ***p < 0.001.

—+—Low COMP
—=—High COMP

Intention to USe AVs

Low PE High PE

Fig. 2. Moderating effect of compatibility.

understand the determinants of intention to use AVs. Price sensitivity,
trust, compatibility, and image were further included in the original
model to tailor it to the context of Avs. Furthermore, current research
explored the moderating role of compatibility. The findings of PLS
showed that effort expectancy, social influence, hedonic motivation,
compatibility, and trust significantly affect the intention to use AVs.
According to ANFIS, trust is the most important determinant of using
AVs, followed by hedonic motivation, social influence, compatibility,
and effort expectancy.

The findings revealed that there was no significant association be-
tween performance expectancy and intention to adopt AVs, which is
inconsistent with the results of Kacperski et al. (2021) and Penmetsa
et al. (2019). This finding implies that individuals in Vietnam are
impacted by factors other than performance expectancy when it comes
to adopting AVs. It means that regardless of their perception about the
extent to which AVs may enhance driving performance and

effectiveness, individuals may or may not be encouraged to accept and
use AVs. A plausible reason for this finding can be due to the lack of
marketing communication and proper knowledge of the benefits of AVs
in Vietnam, given that they are still considered a new technology
worldwide. Furthermore, if individuals do not have enough experience
using a specific technology (e.g., AVs), they will not care or realize its
outcomes or benefits (Loureiro et al., 2018). The insignificant associa-
tion between performance expectancy and behavioural intention has
been found in some other contexts, such as e-learning (Mailizar et al.,
2021) and the Internet of Things (IoT) in the medical context (Arfi et al.,
2021).

In alignment with the findings of Madigan et al. (2017) and Leicht
et al. (2018), current research confirms the predicting role of effort
expectancy in AV adoption. This result is inconsistent with the finding of
Kapser and Abdelrahman (2020) in a developed country, who found an
insignificant relationship between effort expectancy and AV adoption in
Germany. As AVs are operated via a mobile app and people in developed
countries consider themselves to be experienced in the use of similar
applications such as electric bike (e-bike) apps and electric scooter
(e-scooter) apps, effort expectancy plays a less important role in shaping
their intention to adopt AVs compared to developing ones. This result
suggests that Vietnamese care about the required efforts to use AVs. It
means the notion that lower effort in using AVs may lead to a higher
propensity to adopt AVs. As such, AVs should be carefully designed to
require the least effort from users to navigate. Hence, carmakers should
aim to design AVs that are easy to use and user-friendly to sustain the
positive intention of AV users.

The PLS results posited a significant but negative influence of social
influence on AVs adoption, which is contrary to the previous research
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Fig. 4. The relationships between determinants and intention to use AVs.

that affirmed that social influence has a positive effect on the intention
to adopt AVs (e.g., Buckley et al., 2018; Panagiotopoulos and Dimi-
trakopoulos, 2018). However, the 2D plots of ANFIS showed a positive
association between social influence and the intention to adopt AVs. The
contractive result between PLS and ANFIS approaches can be explained
by referring to 3D plots. Based on these plots, the influence of social
influence is more look like a bell curve. When hedonic motivation is low,
and trust is high, social influence has a positive effect in the social value
range of 1-3.5 and has a negative influence in the range of 3.5-5. It
indicates that when individuals have high trust in AVs and do not find it
an enjoyable experience, a medium level of social influence positively
influences their decision to use AVs. However, in this circumstance, a
high social influence can adversely influence the intention to use AVs. It
means that when individuals have high trust and low hedonic motiva-
tion, a medium level of support and favourable opinion of friends,
family, and society may form the feeling that using AVs is a wise deci-
sion. However, when individuals have high trust in AVs, they may think
that a very high level of favourable opinion of society about AVs is
because AVs are highly trustworthy. So, as they also have other

10

expectations from AVs, strong social influence negatively influences
their decision. Furthermore, when people have low hedonic motivation,
they may interpret a strong social influence as a mere rational choice,
and as hedonic factors are also important for them, high social influence
negatively influences their decision.

In contrast to our expectation, facilitating condition is insignificant
in predicting the intention to use AVs. This result is also inconsistent
with the prior studies in the context of AVs, which pointed out that
facilitating condition plays a significant role in encouraging people to
accept and use AVs (Madigan et al., 2017; Park et al., 2021). Facilitating
conditions in the AVs context includes the necessary knowledge, re-
sources, and help (in difficult situations) for individuals to use AVs. One
plausible explanation for the insignificant role of facilitating conditions
may be due to the increased use of mobile devices (as a required
resource) and mobile applications. With 63.1% of the population pos-
sessing a smartphone, Vietnam has among the highest smartphone
penetration rates in the world (BankMyCell, 2022). Generally, Viet-
namese are highly familiar with mobile apps and platforms to operate
AVs. Hence, the facilitating condition is no longer necessary for them to



B. Foroughi et al.

adopt AVs. This result is further supported by Gao et al. (2015), who
asserted that m-health apps usage could not be influenced by facilitation
conditions due to the advancement of smartphone interfaces.

Hedonic motivation is found to be significant in explaining the
behavioural intention to adopt AVs, which is consistent with the findings
of Keszey (2020), Motak et al. (2017), and Kacperski et al. (2021) who
found that hedonic motivation is an influential factor in predicting
intention to use AVs. ANFIS result revealed that among UTAUT2 factors,
hedonic motivation is the most important one. As a result, it appears that
the entertainment and fun obtained from using AVs are critical in
determining user acceptance. As a result, if AV marketers promote he-
donic consumption among individual users, people are more inclined to
accept and use AVs. Certainly, breakthrough technologies like AVs can
foster aspects of hedonic motivation, resulting in enjoyment and a
stronger desire to accept and use the technology.

For the lack of price sensitivity, the current study postulated that AVs
adoption could not be influenced by the lack of price sensitivity, which is
in contradict the findings of Kapser and Abdelrahman (2020) and Kac-
perski et al. (2021), who asserted that price sensitivity could negatively
contribute to the behavioural intention to use autonomous delivery
vehicles. This result implies that individuals value other advantages of
AVs, such as increased users’ satisfaction, safety, and security, decreased
car accident and environmental footprint, lane departure warning sys-
tems, automatics paring, and collision avoidance, more than the cost
advantage (Baccarella et al., 2021; Cugurullo et al., 2021). They may be
less price-sensitive as, in the long term, AVs can reduce their costs by
reducing car accidents and enhancing fuel consumption efficiency.
Furthermore, other values of AVs, such as improving urban life,
reducing traffic congestion, reducing greenhouse gas emissions, and
enhancing roadway safety, may reduce the sensitivity to price.

The finding of PLS confirmed that trust influences intention to use
AVs and, hence, is congruent with prior research in the literature (e.g.,
Nastjuk et al., 2020; Panagiotopoulos and Dimitrakopoulos, 2018).
ANFIS results revealed that not only trust is a significant factor, but also
it is the most important determinant. Trust towards autonomous vehi-
cles is developed when AVs perform tasks correctly and accurately, are
predictable and understandable, and allow users to regain control of the
cars whenever they want; users develop trust towards them (Yuen et al.,
2020). This can bolster individuals’ confidence in the use of AVs, leading
to their acceptance. The bad news about the safety and security of AVs
may destroy the trust of people and lead to a less positive evaluation of
AVs.

Contrary to our expectation, the image was not significantly corre-
lated with the intention to use AVs. This result is inconsistent with prior
studies that confirmed the meaningful link between image and in-
dividuals’ intention to adopt AVs (e.g., Meyer-Waarden and Cloarec,
2022; Yuen et al., 2021) and, conversely, is in line with the finding of
Acheampong et al. (2021). Our research findings suggest that reputa-
tional benefits have no impact on their adoption intentions. One po-
tential explanation for the above finding is that since AVs are not
commercially introduced and available in the market, the use of AVs is
not considered a powerful common concept that can help individuals
capture status benefits. Consistent with Yuen et al. (2020) and Nastjuk
et al. (2020), our finding confirmed the role of compatibility as a sig-
nificant predictor of AVs adoption. This suggests that if using AVs is
compatible with individuals’ mobility needs and routines, they are more
likely to accept and use AVs. Moreover, this result backs up the argu-
ment that if innovation is considered a “radical departure” from the
current needs and approaches to decision-making, it is less likely to be
implemented (Lee and Blouin, 2019).

Finally, our result confirmed the moderating role of compatibility on
the association between performance expectancy and AVs adoption. The
finding indicates that performance expectancy positively influences
intention to use AVs when people find AVs as a compatible system and
has no effect when people believe AVs are not compatible with their
mobility behaviour (Fig. 2). It means enhancing driving effectiveness
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and performance is important when people find AVs compatible. As
such, the insignificant direct effect of performance expectancy should
not be interpreted as a lack of importance of the extent to which AVs
enhance driving effectiveness and performance. When AVs are not
compatible, their contribution to driving performance may not lead to
adoption. It means lack of compatibility may offset the influence of
performance expectancy, and people decide not to adopt AVs regardless
of the extent to which AVs may enhance their driving effectiveness.

7. Overall contributions
7.1. Theoretical implications

The current study addresses a major limitation of previous research
on AVs adoption, as stated by Gkartzonikas and Gkritza (2019): “studies
have investigated the likelihood that AVs [autonomous vehicles] will be
adopted and the process by which that might happen, the questions
included in those studies’ respective surveys have not been based on
well-established theories” (p. 335). Extant literature studying the ele-
ments that drive the uptake of AVs has drawn heavily on DOI, UTAUT,
TRA, TPB, TAM, and other related models to technology adoption to
investigate individuals’ beliefs and perceptions. The present research
advances the contemporary knowledge on AVs adoption based on the
foundations of the well-established UTAUT2 model, unlocking variables
accountable for a richer understanding of autonomous driving accep-
tance. Although the UTAUT2 has been employed in explaining users’
intention to adopt several technologies, some modifications and exten-
sions were necessary to fit it into the context of AVs. To do so, we
incorporated compatibility, trust, and image as extensions to the orig-
inal UTAUT2 model and modified price value to price sensitivity. The
findings confirmed the importance of contextual factors (trust and
compatibility) besides UTAUT2 factors (effort expectancy, social influ-
ence, and hedonic motivation). This integrated model can demonstrate a
greater explanatory power in predicting individuals’ behavioural
intention to use AVs. Moreover, we tested the moderating role of
compatibility on the relationships between AVs adoption and its de-
terminants in the UTAUT2 model. It is worth mentioning that compat-
ibility moderated the relationship between performance expectancy and
individuals’ behavioural intention to use AVs. Even though UTAUT2
was developed to investigate the acceptance of consumer technologies,
to the best of our knowledge, no study could be identified that utilised
UTAUT?2 in the Eastern cultural context to discover the determinants of
AVs. Thus, some of the constructs investigated in the present research
have been found to account for some variance in user intentions to use
AV in a Vietnamese sample.

Besides, the present research integrated PLS and ANFIS to investigate
the adoption of AVs, thereby contributing to the advancement of
methodology in technology adoption research. Such a combination can
appropriately overcome the weaknesses of PLS and ANFIS while main-
taining accurate prediction of performance. The findings of ANFIS
showed that the associations between determinants and AVs are not
linear. These findings indicate that the results of the previous studies,
which assumed that the relationships between determinants and adop-
tion intention are linear, are not trustworthy and reliable. Furthermore,
the findings illustrated that the determinants are interrelated, and their
influence on intention to use AVs depends on the values of other factors.
As such, the findings of this study provide a more precise picture of the
associations between the intention to use AVs and its determinants in
comparison to the previous studies.

7.2. Practical implications

From a practical perspective, current research provides valuable
insights on key predictors of AVs adoption to carmakers, technology
developers, and practitioners, assisting them in devising effective AVs-
related strategies to encourage the public to adopt AVs. The finding
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revealed that trust in AVs is a vital pre-condition and the most imper-
ative factor in predicting individuals’ acceptance and adoption of AVs.
Defining self-driving maturity standards with an independent, certified
quality label endorsed by authorities could improve AVs carmakers’
brand image and, as a result, be effective in fostering trust in AVs.
Furthermore, Nastjuk et al. (2020) affirmed that being transparent about
the functionality of technology can build a strong foundation for trust in
it. Furthermore, Nastjuk et al. (2020) proved that being transparent
about the functionality of technology can build a strong foundation for
trust in it. Thus, manufacturers and policymakers could furnish the
public with transparent information regarding the AVs’ functionality
that is simply available and accessible to the general public. Test drives
can assist in forming or improving trust in AVs, and policymakers should
collaborate with fleets operators and manufacturers to promote and
encourage supervised test zones outside real-traffic territories. Such test
zones may be beneficial in overcoming trust barriers, as it is shown that
the initial encounters with AVs are related to a sense of unease because
of the transfer of control from the driver to the car (Nunez, 2017). Effort
expectancy was found to have an important role in explaining in-
dividuals’ behavioural intention towards acceptance and usage of AVs.
This recommends that AV designers not overlook the required efforts to
operate AVs. Instead, they should strive to simplify and clarify the
human-automation interactions. The hedonic motivation was also sig-
nificant in determining users’ acceptance of AVs. Developers and de-
signers of AVs should concentrate on the hedonic elements for prototype
improvement and incorporate features and aspects of the technology
that are truly entertaining and enjoyable. Compatibility is identified as a
factor that contributes a significant amount of strength to AVs accep-
tance. AVs should be promoted and marketed in ways that align with the
public’s lifestyle, existing values, mobility, and transport needs to make
them more appealing and enhance their public acceptability. AVs can be
explicitly targeted at pro-environmental individuals, active households,
and working professionals who may find AVs a better-suited alternative
to their mobility needs.

8. Conclusions

The current research extends and modifies the UTAUT2 model to
predict individuals’ behavioural intention toward AVs adoption by
incorporating context-related factors, namely lack of price sensitivity,
compatibility, trust, and image. Moreover, the moderating role of
compatibility was tested on the relationships between AVs adoption and
its drivers. We evaluated the proposed hypotheses with a two-stage
SEM-ANFIS approach. The findings revealed that effort expectancy,
hedonic motivation, compatibility, and trust are critical in motivating
people to accept and use AVs. According to the results, trust in AVs is
identified as the strongest predictor of AVs adoption. Furthermore,
compatibility positively moderates the influence of performance ex-
pectancy on the acceptance and use of AVs. The results contribute to the
current knowledge on autonomous driving by extending the UTAUT2
model to identify the influential factors contributing to AVs adoption,
evaluate the importance of determinants, and demonstrate the interre-
lationship among constructs. Furthermore, current research provides
valuable insights to carmakers, technology developers, and practi-
tioners, assisting them in devising effective AVs-related strategies.

The present research is bounded in several ways. The study’s first
limitation is its geographical restriction, as it was conducted in Vietnam,
which is a developing country. Future research can apply the proposed
model in different contexts (e.g., developed and non-Asian countries) to
validate the generalizability of the findings. Any disparities in the
findings would encourage strategies and policies that are tailored to
each context to enhance automated vehicle acceptance. The current
study has developed a research model based on only one theoretical
lens, namely UAUT2, to determine individuals’ AVs adoption. Future
studies can apply and integrate other technology adoption theories such
as TAM3 or IDT to explain individuals’ intention to accept and use AVs.
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The present study employed a hybrid approach by integrating variance-
based SEM and ANFIS. Future studies in AVs adoption can employ
covariance-based SEM such as AMOS and decision-making techniques to
sheds further light on the understanding of factors that pertain to AVs
acceptance. This study extended the UTAUT2 model by incorporating
compatibility, trust, and image. Future research can include other po-
tential factors that may influence AVs adoption, such as privacy, security
(Kacperski et al., 2021), anxiety (Tan et al., 2022), and innovativeness
(McLeay et al., 2022), and extend the findings of this research.

Data availability
Data will be made available on request.
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