
Research Article
The Effect of Consumer Resistance and Trust on the Intention to
Accept Fully Autonomous Vehicles

Dawoon Wang and Hyekyong Choi

Department of Consumer Studies, College of Social Science, EWHA Womans University, Seoul 03760, Republic of Korea

Correspondence should be addressed to Hyekyong Choi; chk@ewha.ac.kr

Received 10 October 2022; Revised 1 July 2023; Accepted 2 September 2023; Published 6 October 2023

Academic Editor: Ashish Bagwari

Copyright © 2023 Dawoon Wang and Hyekyong Choi. Tis is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

Fully autonomous vehicles are a new technology that is expected to be widely accepted by consumers because of their various
advantages. Tis study examined consumers’ intention to accept fully autonomous vehicles based on trust and resistance. To this
end, consumer data were analyzed by integrating the innovation resistance model and the technology trust model. Te subjects of
the survey were 400 drivers between the ages of twenty and sixty-nine. As a result of the study, variables related to the “technical
characteristics” of fully autonomous vehicles afected the resistance. On the other hand, “experiential characteristics” were
confrmed to afect trust. Second, consumers with a high innovation propensity are more likely to accept fully autonomous
vehicles when they are commercialized in the future. Tird, it was found that resistance had a negative efect and trust had
a positive efect on consumers’ intention to accept fully autonomous vehicles.Terefore, for consumers to accept these, technology
should be developed in the direction of removing factors afecting resistance and providing factors increasing trust. As such,
consumers have anxiety and concerns as well as expectations, even though they have not yet experienced a fully autonomous
vehicle. In particular, since fully autonomous vehicles completely change the existing driving paradigm, more careful con-
sideration is required in the difusion of this technology.

1. Introduction

Advances in technology have completely changed the lives of
consumers. An unprecedented amount of data is being
produced in human life, and the range of objects equipped
with computer functions is gradually expanding. In addi-
tion, the development of artifcial intelligence is encroaching
on the realm that has been led by humans, and that realm has
expanded to learn and think like humans. As such, various
types of new technologies are being introduced in every feld,
such as manufacturing, architecture, fnance, education, and
medical care, and they are changing the world.

In the early days, it has been argued that technology is
simply composed of knowledge such as machines and
techniques. However, recently, technology is also related to
cultural characteristics and values. Moreover, it is common
to think that technology has become a part of consumers’
lives. Terefore, the importance of analyzing human

behaviors related to technology, such as the ability to use it,
is emerging. In this respect, it is necessary for consumers to
fexibly accept the introduction of technology, which is an
inevitable trend of the times, and to have the ability to fully
utilize the technologies that can enhance convenience in
their lives. In addition, developers should consider
consumer-oriented aspects when developing technology.

In this context, it is necessary to study the use of new
technologies by consumers. Consumers’ acceptance of new
technology is a decisive indicator that determines the success
or failure of technology. While complex technologies such as
autonomous vehicles, Fintech, and IoTproliferate into more
everyday contexts, it will become increasingly important to
study the factors that infuence consumers’ acceptance of
new technologies in real-world settings.

Autonomous vehicles are an innovative technology that
is expected to be widely accepted. Tey will ofer several
benefts to consumers and completely change their driving
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paradigms. In particular, autonomous vehicles can reduce
trafc accidents by eliminating or minimizing human errors
that can occur in manual driving. In addition, it can reduce
the stress that the driver receives from driving situations
such as forward gaze and surrounding vigilance, and it will
be possible to use the time devoted to driving more pro-
ductively [1]. Lastly, there are issues regarding the cognitive
and judgment ability of older drivers. In South Korea, some
local governments carried out a movement to return older
driver’s licenses. In this context, autonomous vehicles make
it possible for older drivers to regain their freedom of
movement by maintaining their driving rights. In addition,
it is expected to create various socioeconomic efects by
providingmobility convenience to vulnerable groups such as
the disabled, the elderly, and children. Despite the benefts
that the introduction of fully autonomous vehicles will bring
to consumers, autonomous vehicles still have many worries
related to ethical compass and privacy.

Looking at the research trends in autonomous vehicles
so far, technology-related research in the engineering feld is
dominant [2, 3]. For the new technology to be sustainable, it
must be accepted frst by consumers. Te same is true of
innovative technologies called autonomous vehicles. Hence,
this study analyzes consumers’ acceptance of fully autono-
mous vehicles, focusing on trust and resistance. Based on the
analysis, we intend to contribute to deriving consumer-
oriented implications for the direction that fully autono-
mous vehicles should take.

2. Theoretical Background

2.1. Autonomous Vehicles. An automated driving system
(ADS) refers to automation equipment, software, and all the
related devices that allow the vehicle to be driven by rec-
ognizing and judging the surrounding conditions and road
information without the manipulation of the driver or
passengers [4]. Te society of automotive engineers (SAE)
subdivided the autonomous driving system into a total of six
levels, from zero to fve, through the classifcation and
defnition of terms related to driving automation systems for
on-road vehicles [5].

Level 4 or 5 automation is considered a fully autonomous
vehicle that is responsible for not only general driving sit-
uations but also emergencies. Tis is the point where there is
a diference in technical characteristics and distribution of
driving tasks, even though both level 3 and 4 automations
are classifed as autonomous vehicles. Te SAE said that
during an emergency in dynamic driving, level 3 automation
transfers control of the vehicle to the drivers. On the other
hand, in the case of level 4 and 5 automation, they take direct
action without transferring control. Tis classifcation has
legal signifcance in addition to diferences in driving sub-
jects, distribution of driving tasks, and application of
technology. It is important, for example, when determining
whether drivers are free from their duty of care for safe
driving. It can also be used to determine the scope of ADS
and ADSE liability in the event of an accident [6]. Terefore,
in this study, a fully autonomous vehicle is defned as “an
autonomous vehicle with at least level 4 driving automation

that does not transfer vehicle control to the driver (pas-
senger) even in an emergency.”

2.2. Technology Trust Model. It is known that trust is one of
the important factors that precede the acceptance of auto-
mation systems based on consumers’ perceived beliefs
[7–11]. Mayer et al. [12] defned this trust as positive ex-
pectations of outcomes or positive characteristics of future
behavior. In other words, if trust is formed in automation,
consumers’ intention to accept the automation system in-
creases. Conversely, if trust is not formed, consumers may
not adopt the technology. Accordingly, the latest technology
adoption studies focus on trust as an important driver of
technology acceptance intention [13].

Among them, trust is a more important variable, es-
pecially for fully autonomous vehicles. Fully autonomous
vehicles are a technology that is not currently being widely
used by general consumers. Tus, trust is essential to en-
courage consumers to easily adopt these innovations, even in
unpredictable circumstances. One of the characteristics of
trust is that it helps individuals understand the social en-
vironment of technology and reduces vulnerability in un-
certain situations [12]. Consumers can gain trust in
technology through interactions with it [14–16]. However, in
the case of fully autonomous vehicles, unlike nonautomated
vehicles, there is a diference in the process of trust for-
mation. Tis is because there is a paradigm shift in the way
they interact with technology as the driver indirectly in-
tervenes in driving. Terefore, trust in fully autonomous
vehicles should be considered an important factor in
acceptance.

In this regard, various studies and conceptual models
based on the technology acceptancemodel (TAM) have been
proposed to understand the importance of trust factors for
technology adoption. Among them, the technology trust
model presented in the study of AlHogail [17] is repre-
sentative, which constituted a model based on the socio-
psychological perspective by combining the two key factors
of TAM, namely, ease of use and usefulness, with other
factors that can infuence the formation of trust for ac-
ceptance [18]. Te details of the technology trust model are
shown in Figure 1.

Based on prior research, it has been established that both
innovation characteristics and consumer characteristics can
have a signifcant impact on the level of trust that consumers
place in fully autonomous vehicles. However, the nature and
extent of this infuence may vary depending on a number of
factors. With this in mind, this dissertation aims to test
a series of research hypotheses designed to explore the re-
lationship between innovation characteristics, consumer
characteristics, and trust in fully autonomous vehicles
among consumers. By analyzing these factors, the study aims
to deepen our understanding of the key drivers of consumer
trust in this emerging technology and to ofer insights that
can help inform the development of more efective strategies
for promoting its adoption.

H1: the innovative characteristics of fully autonomous
vehicles and consumer characteristics will afect trust
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2.3. Innovation Resistance Model. Previous research on in-
novation has been mainly limited to the perspective of
adoption and difusion [19], and it has been pointed out that
the reasons why consumers resist innovation were over-
looked. In addition, there was a limitation where it was
difcult to explain consumers’ resistance to and rejection of
innovation, such as the high failure rate of new products in
the market [20–22]. Te reason for this is that previous
studies were mainly based on proinnovation bias and as-
sumed that innovation is positive for consumers and is
defnitely improved compared to the existing products
[21, 23, 24]. Terefore, some scholars have suggested that to
understand consumers’ acceptance of innovations, they
should pay attention to resistance, which is the negative side
of the change that acceptance brings. In addition, as tech-
nology advances, it becomes more complex and pro-
fessional. Tus, the importance of resistance to innovation is
emphasized because the psychological burden of consumers
is increasing in accepting innovation [25].

Sheth [21] frst introduced the concept of innovation
resistance. It refers to consumers’ resistance to changes by
innovation. Several theories of psychology explicitly deal
with resistance to changes [26, 27], suggesting that con-
sumers tend to maintain their current state by resisting
rather than choosing changes that may arise from in-
novation adoption [28]. Tus, resistance can be seen as
a general consumer response to change resulting from in-
novation [20, 28].

Accordingly, Ram [20] specifed the innovation re-
sistance model based on the innovation difusion theory and
classifed innovation resistance factors into three categories:
innovation characteristics, consumer characteristics, and
characteristics of propagation mechanisms. In this process,
the greater the consumer’s resistance to innovation, the
slower the acceptance period.Te process by which the three
main factors of innovation difusion infuence innovation
resistance is as follows: at frst, consumers are exposed to

innovation through one or more of several dissemination
mechanisms. When consumers detect high-level changes in
the use of innovation, they resist it. For adoption, companies
should revise their innovations to reduce consumer re-
sistance. If innovation is not modifed, consumer resistance
will not be overcome, and adoption will be rejected. If it is
modifed, a new version of it is again exposed to consumers.
As a result, innovation repeats cycles leading to acceptance
or failure.

Based on the existing research, it can be inferred that
resistance to fully autonomous vehicles can be infuenced by
both innovation and consumer characteristics. In order to
investigate this further, we proposed a research hypothesis
aimed at examining the relationship between innovation
characteristics, consumer characteristics, and resistance to
fully autonomous vehicles among consumers.

H2: the innovative characteristics of fully autonomous
vehicles and consumer characteristics will afect
resistance

2.4. Integration of Innovation Resistance Model and Tech-
nology Trust Model. Although the innovation resistance
model more systematically explains the acceptance of tech-
nology, including resistance, which is a negative attitude to-
ward change caused by innovation, the importance of trust-
related factors has increased recently [29]. In particular, since
consumers’ attitudes are ambivalent in that they refect both
positive and negative emotions toward technology [30], a trust
variable, meaning a positive attitude as a concept opposite to
resistance, was added. Accordingly, in this study, we integrated
the existing innovation resistance model and technology trust
model to check the efect of consumers’ ambivalence toward
innovative technology on acceptance.

First, the innovation resistance model and the tech-
nology trust model can be integrated into one model based
on the similarity of the progress path. Both models start with
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Figure 1: Technology trust model [17].
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consumers’ perceptions of innovative technology, form
a positive or negative attitude towards technology, and
then go through the process of deciding whether to adopt
the technology based on this. Terefore, it can be seen that
it is largely composed of three stages: cognition, attitude,
and acceptance. Next is the similarity between the vari-
ables of the two models. AlHogail [17] suggested that the
ease of use and perceived usefulness among product-
related factors in the technology trust model infuence
trust. It was found that the ease of use and perceived
usefulness have similar aspects to the relative advantages
and complexity of the innovation difusion theory men-
tioned above [25]. Terefore, it suggests that the factors
that constitute the innovation characteristics of the in-
novation resistance model can also be connected to
trust. Next, factors related to the social infuence of the
technology trust model have similar characteristics to
trialability and observability among the innovation
characteristics of the innovation resistance model. It can
be inferred that both factors of innovation characteristics
can also be linked with trust in terms of reducing un-
certainty about new technologies and leading to tech-
nology adoption by observing other consumers. Perceived
risk, added as a variable infuencing innovation adoption
by Ostlund [31], refers to purchase-related uncertainties or
negative outcomes after purchase. Tis is similar to
security-related factors of the technology trust model in
that it refers to the risk consumers have due to technology
uncertainty. Accordingly, it is confrmed that perceived
risk among the innovation characteristics of the in-
novation resistance model can also be linked to trust.

Regarding this integrated model, trust and resistance, as
well as innovation characteristics and consumer charac-
teristics, have been shown to afect acceptance intention, and
the degree and direction of infuence are expected to appear
diferently depending on each factor. Terefore, in this
study, the following research hypotheses were established to
check how innovation and consumer characteristics, trust,
and resistance afect consumers’ acceptance of fully au-
tonomous vehicles.

H3. the innovation characteristics and consumer
characteristics will afect the acceptance intention of
fully autonomous vehicles
H4. trust and resistance will afect the acceptance in-
tention of fully autonomous vehicles

Moreover, it is anticipated that trust and resistance
would function as mediators in the correlation between
consumers’ perceptions of fully autonomous vehicles and
their intention to accept them. In light of this, the following
research hypotheses have been formulated:

H5-1 trust in fully autonomous vehicles will mediate
the relationship between innovation characteristics,
consumer characteristics, and acceptance intention
H5-2. resistance to fully autonomous vehicles will
mediate the relationship between innovation charac-
teristics, consumer characteristics, and acceptance
intention

In conclusion, by integrating the innovation resistance
model and the technology trust model, we aimed to provide
a comprehensive understanding of consumers’ acceptance of
fully autonomous vehicles. Tis study has the potential to
shed light on the specifc factors that drive consumer ac-
ceptance of these vehicles [25, 32, 33].

3. Materials and Methods

Te purpose of this study is to analyze consumers’ per-
ceptions of fully autonomous vehicles. Also, we aim to in-
vestigate the efects of driving characteristics, innovation
characteristics, and consumer characteristics on resistance,
trust, and acceptance of fully autonomous vehicles. Ac-
cordingly, by combining the innovation difusion resistance
model and the technology trust model, we developed a re-
search model and hypotheses, and conducted the survey
based on “fully autonomous vehicles.” A research model was
constructed as shown in (Figure 2). Specifcally, we analyzed
the efect of resistance or trust, which is the attitude of
consumers towards the changes that the use of technology
will bring, on acceptance intentions. Among them, this study
focused to identify the factors afecting trust, a parameter
predicted to play an important role in consumer acceptance
of fully autonomous vehicles, and to verify the role of trust in
the model.

4. Results

4.1. General Characteristics of the Study Subjects. Tis study
conducted a consumer survey to analyze consumers’ per-
ceptions of fully autonomous vehicles. Te subjects of the
survey were 400 consumers between the ages of twenty and
sixty-nine living in Seoul, South Korea, and the survey was
conducted in consideration of age, gender, and educational
background. Te study considered only consumers with
driving experience. Excluding insincere responses, a total of
400 subjects were included in the fnal analysis.

4.2. Exploratory Factor Analysis

4.2.1. Validity and Reliability Verifcation. Exploratory
factor analysis (EFA) was performed to analyze the validity
of the measurement tool. In addition, discriminant validity
analysis was performed as a method to examine construct
validity, and the maximum likelihood estimation method
was used for discriminant validity analysis. Factor rotation
was performed through direct Oblimin rotation, which is
a square rotation method. As a result of the analysis, items
that were classifed by overlapping with various factors
appeared, so the analysis was performed again except for the
items. As a result, the validity of the extracted factors was
secured, and the factors and measurement items were used
as observation variables for structural equation model
analysis for later hypothesis testing.

Next, Cronbach’s α coefcient was checked to test the
reliability of the measurement items constituting the factor.
As a result of the analysis, all items showed the reliability of
0.7 or higher, indicating that there was internal consistency.
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Table S1 in the Supplementary Materials shows the results of
the exploratory factor analysis and reliability test.

4.3. Assessment of the Measurement Model. Confrmatory
factor analysis (CFA) verifes the relationship between latent
variables and observed variables and the relationship be-
tween latent variables and is used to measure construct
validity because it can assess the overall ft of the structural
equation model [34]. Terefore, in this study, to verify the
measurement model based on the sample, CFA was per-
formed based on the results of the exploratory factor
analysis.

Te Relative Fit Index (Incremental Fit Index) is a value
that shows how well the theoretical model explains data
compared to the baseline model [35]. Several indices have
been developed to evaluate the ft of the theoretical model
compared to the baseline model. Relative ftness indices
include NFI, NNFI, and CFI. On the other hand, the Ab-
solute Fit Index is an index that absolutely evaluates how
well the theoretical model fts the data, and GFI, AGFI, and
RMSEA are typical examples. Accordingly, Hair et al. [36]
recommended χ2, CFI, TLI, SRMR, RMSEA, etc., and Kline
[37] recommended χ2, RMSEA, CFI, SRMR, etc., as in-
dicators for model confrmation [38].Te specifc criteria for
the recommendation index are outlined in Table 1.

Based on this, CFA was conducted. Te principal
component analysis (PCA) method was used to estimate the
parameters of the measurement model. Based on this, the
Model Fit Index was confrmed for model evaluation.

As a result of the analysis, it was found that some of the
recommended criteria for model ft were not met [36].
Terefore, after removing the items with a factor load of less
than 0.5 of the observed variables in the measurement
model, CFA was performed again. At this time, the model ft
was χ2 �1581.633 (df� 508, p < 0.001), CMIN/DF� 1.965,
CFI� 0.938, TLI� 0.930, RMSEA� 0.049, and GFI� 0.838,
which satisfes the ftness criteria [36] (see Table 2).

Afterwards, factor loading, concept reliability, and
mean variance were examined to verify the validity of
concentration. As a result of the analysis, the factor

loading of all items was found to be greater than 0.5 and
the t-value was also greater than 1.965, which was con-
frmed to be statistically signifcant. Terefore, the ob-
served variables efectively explain the latent variables.
Te composite reliability was also higher than 0.753 in all
latent variables, and all mean-variance extraction was
higher than 0.5, thus satisfying the standard. As a result of
comparing the AVE value and the correlation coefcient
between factors for verifcation, the AVE value for each
factor was larger than the square of the correlation co-
efcient of the two factors, indicating that there is no
problem with discriminant validity between all factors.

4.4. Structural Equation Modeling Test. A structural
equation modeling test was performed to verify the hy-
pothesis and to confrm the mediating efect based on this
research model. In regression analysis, since one variable
plays only one role, it plays a role as an independent
variable or a dependent variable. However, it is difcult to
verify the parameters in regression analysis because the
parameters play the roles of independent and dependent
variables at the same time [35]. Terefore, to compensate
for the shortcomings of regression analysis, path analysis
was conducted to confrm how the variables afect each
other by assuming a causal sequence between the
variables.

First, the ftness of the research model is shown in
Table 3, indicating that the research model is suitable and
there is no problem in accepting the research results.

Relative
Advantage

Complexity

Suitability Trust

Resistance

Acceptance
Intention

Innovation
Characteristics

Consumer
Characteristics

Trialability

Observability

Perceived Risk

Innovation
Propensity

Figure 2: Research model.

Table 1: Recommendation index and acceptance criteria [36].

N χ2 CFI TLI SRMR RMSEA
N> 250, m> 30 p< 0.5 0.90< 0.90< <0.08 <0.07

Table 2: Fit indices for confrmatory factor analysis (CFA).

χ2/df df p value CFI TLI SRMR RMSEA
N 1.965 805 ≤0.001 0.938 0.930 0.0432 0.049
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4.4.1. Path Analysis

(1) Hypothesis Test for Trust. To verify the efect of
innovation and consumer characteristics on innovation
trust, a test was conducted based on the research ques-
tions and hypotheses. First, among the innovation
characteristics, it was found that relative advantage,
trialability, and observability had a positive efect on
trust, and perceived risk related to safety had a negative
efect on it. In addition, it was found that innovation
propensity, which is a characteristic of consumers, has
a positive efect on trust. Te results of the hypothesis test
for trust are shown in Table 4.

(2) Hypothesis Test for Resistance. Next, tests were performed
to fnd out how innovation and consumer characteristics
afect resistance. It was found that relative advantage had
a negative efect on resistance, while complexity, suitability,
and perceived risk related to privacy had a positive efect (see
Table 5).

(3) Hypothesis Test for Acceptance Intention. Next, tests were
performed to fnd out how innovation and consumer
characteristics, trust, and resistance afect acceptance in-
tention. First, among the innovation characteristics of fully
autonomous vehicles, observability was found to have
a positive efect on acceptance intention, and the perceived
risk related to safety factors was found to have a negative
efect. In addition, consumers’ innovation propensity had
a positive efect on acceptance intention. It was found that
both trust and resistance, which are mediating factors, afect
acceptance intention. Specifcally, trust has a signifcant
positive efect on acceptance intention with a path coefcient

of 0.486 (t� 7.33, p < 0.001), and resistance has a signifcant
negative efect on acceptance intention with a path co-
efcient of −0.074 (t� −2.176, p < 0.05). Te results of the
analysis are presented in Table 6.

(4) Analysis of Mediating Efects of Trust and Resistance.
Mediation analysis was conducted to test whether in-
novation trust and resistance play a mediating role in the
relationship between innovation or consumer characteristics
and acceptance intention, which were found to be signif-
cant. For this, the indirect efect was verifed using the
bootstrap proposed by Preacher and Hayes [39]. As a result
of the analysis, the direct efect was signifcant in the path
from innovation propensity to acceptance intention, and the
indirect efect by parameters was signifcant in the re-
lationship between perceived risk related to safety and ac-
ceptance intention (see Table 7).

However, since the parameters of this study are parallel
multiparameter models with two or more parameters, it is
necessary to measure the efect of each parameter. In this
regard, using phantom variables, we analyzed individual
mediating efects of innovation trust and innovation re-
sistance in the path between perceived risk related to safety
and innovation propensity and acceptance intention, where
the signifcance of the overall mediating efect was verifed.

As a result of the analysis, both perceived risk related to
safety and innovation propensity mediate innovation trust
and afect acceptance intention. It was confrmed that trust
played a fully mediating role in the path from perceived risk
related to safety to acceptance intention and played a partial
mediating role in the path from innovation propensity to
acceptance intention.Te results of the analysis are shown in
Table 8.

Table 3: Fit indices for structural equation modeling (SEM).

χ2/df df p value CFI TLI SRMR RMSEA
N 1.969 777 ≤0.001 0.937 0.930 0.0450 0.049

Table 4: Hypothesis test for trust.

H Path Unstandardized coefcients Standard error Standardized coefcients t (C.R.) p values
H1-1 Relative advantage→ trust 0.354 0.049 0.354 7.284 ≤0.001
H1-4 Trialability→ trust 0.104 0.031 0.104 3.354 ≤0.001
H1-5 Observability→ trust 0.34 0.059 0.34 5.771 ≤0.001
H1-6 Perceived risk-safety→ trust −0.159 0.037 −0.159 −4.328 ≤0.001
H1-8 Innovation propensity→ trust 0.132 0.041 0.132 3.207 ≤0.01

Table 5: Hypothesis test for resistance.

H Path Unstandardized coefcients Standard error Standardized coefcients t (C.R.) p values
H2-1 Relative advantage→ resistance −0.361 0.06 −0.361 −6.051 ≤0.001
H2-2 Complexity→ resistance 0.394 0.05 0.394 7.807 ≤0.001
H2-3 Suitability→ resistance 0.25 0.053 0.25 4.682 ≤0.001
H2-6 Perceived risk-privacy→ resistance 0.138 0.05 0.138 2.764 ≤0.01
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5. Conclusions

5.1. Summary and Interpretation of Study Results. Te pur-
pose of this study was to identify various factors infuencing
consumers’ acceptance of fully autonomous vehicles. In spe-
cifc, we constructed the acceptance process by integrating the
innovation resistance model and the technology trust model.
Te main research results of this study are as follows:

First, regarding the efect of innovation propensity on
trust and resistance, it was found that consumers’ in-
novation propensity had a positive (+) efect only on trust
in fully autonomous vehicles but had no signifcant efect
on resistance to them. Accordingly, consumers with high
innovative propensities have higher confdence in new
technologies even though they have not yet encountered
them. Tey believe that new technologies will produce
better performances than previous ones. Based on this
trust, consumers with high innovation propensity are
expected to play the role of innovators or early adopters
when the innovation of fully autonomous vehicles is
introduced to the market, as verifed in Rogers’s
[22] study.

Second, it was found that innovation characteristics of
fully autonomous vehicles have diferent efects on con-
sumer resistance and trust. Specifcally, the variables related

to “technical characteristics”, such as complexity, suitability,
and perceived risk related to privacy, afected the resistance,
while the variables related to the “experiential characteris-
tics,” such as trialability, observability, and perceived risk
related to safety, afected the trust. Tese results are diferent
from the previous research applying the innovation model,
which showed that all innovation characteristics afect
resistance.

Tird, it was found that consumers’ resistance to fully
autonomous vehicles had a negative efect on their accep-
tance intention, while trust in fully autonomous vehicles had
a positive efect on it. Trough this result, it was confrmed
once again that consumers’ conficting attitudes toward
innovative technology coexist, and at the same time, it was
found that these attitudes infuence the acceptance of the
technology in diferent directions.

Lastly, technologies and consumer characteristics afect
the acceptance intention of fully autonomous vehicles.
Existing studies mostly confrmed the direct path that ex-
ogenous variables such as innovation characteristics and
consumer characteristics have on technology acceptance
intention without considering parameters. In this study, we
hypothesized that the technical characteristics of fully au-
tonomous vehicles and the characteristics of consumers will
afect the attitudes (resistance and trust) towards fully

Table 6: Hypothesis test for acceptance intention.

H Path Unstandardized
coefcients

Standard
error

Standardized
coefcients t (C.R.) p values

H3-5 Observability→ acceptance intention 0.3 0.064 0.3 4.718 ≤0.001

H3-6 Perceived risk-safety→ acceptance
intention −0.125 0.039 −0.125 −3.237 ≤0.01

H3-8 Innovation propensity→ acceptance
intention 0.349 0.044 0.349 7.841 ≤0.001

H4-1 Trust→ acceptance intention 0.486 0.066 0.486 7.33 ≤0.001
H4-2 Resistance→ acceptance intention −0.074 0.034 −0.074 −2.176 ≤0.05

Table 7: Hypothesis test for mediating efects of trust and resistance.

Path
Efect

Direct efect Indirect efect Total efect Mediation
Relative advantage→ acceptance intention −0.057 0.114 (≤0.01) 0.057
Complexity→ acceptance intention −0.039 −0.008 −0.047
Suitability→ acceptance intention 0.005 0.017 0.021
Trialability→ acceptance intention 0.042 0.026 0.067
Observability→ acceptance intention 0.030 0.075 (≤0.05) 0.105
Perceived risk-safety→ acceptance intention −0.085 −0.082 (≤0.01) −0.167 (≤0.01) Full mediation
Perceived risk-privacy→ acceptance intention 0.031 −0.023 0.009
Innovation propensity→ acceptance intention 0.126 (≤0.01) 0.037 0.162 (≤0.01)

Table 8: Verifcation of individual mediating efects of trust and resistance.

H Path
Efect

Direct efect Indirect efect
H5-1 Perceived risk-safety→ trust→ acceptance intention

−0.085 −0.174 (≤0.01)
H5-2 Perceived risk-safety→ resistance→ acceptance intention 0.170
H5-1 Innovation propensity→ trust→ acceptance intention 0.126 (≤0.01) 0.046 (≤0.01)
H5-2 Innovation propensity→ resistance→ acceptance intention −0.004
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autonomous vehicles, and the attitudes will, in turn, afect
the acceptance of fully autonomous vehicles. As a result of
this analysis, it was found that the mediating efect of trust
plays a greater role in this research model than resistance.
Resistance incompletely mediated the path from the
characteristics of fully autonomous vehicles and con-
sumer characteristics to acceptance intention. On the
other hand, trust plays a mediating role in the path from
perceived risk related to safety and innovation propensity
to acceptance intention. Specifcally, it was found to play
a role of full mediation in the path from perceived risk
related to safety to acceptance intention and partial
mediation in the path from innovation propensity to
acceptance intention.

Tis study suggested evidence to support the social
construction of technology (SCOT) theory that technol-
ogy does not determine human action, but human action
shapes technology. Despite consumers’ high expectations
for the innovative potential of autonomous driving, they
also experience feelings of anxiety and uncertainty. In this
study, we found that consumers can hold two conficting
attitudes towards the same technology, namely, trust and
resistance. Tese attitudes have opposite efects on
technology acceptance, and we also found that techno-
logical and experiential characteristics, each afect re-
sistance and trust. Terefore, our research provides
valuable insights that it is necessary to look at the con-
sumer aspects in advance and grasp the social context of
the technology to understand the reasons for its accep-
tance or rejection.

Also, we found that experiential characteristics are
important in building consumer trust in fully autono-
mous vehicles. Terefore, technological advances should
consider the aspects of experiential consumption. For
example, it is crucial to move beyond traditional
methods, such as test driving, and instead, prioritize
ofering tailored and immersive experiences that cater to
consumers’ needs and preferences. Tese experiences will
go beyond simple interactions and provide consumers
with a comprehensive understanding of the technology’s
experiential aspects. Tis is consistent with the studies of
Zhu et al. [40]. Tey emphasized that improving human-
machine interfaces and providing early guidance and
hands-on experiences with autonomous vehicles will help
increase the credibility of potential users and drive word-
of-mouth. Moreover, they underscore the importance of
leveraging mass media as a crucial tool for fostering trust
in this context. By utilizing mass media platforms to
publicize and report on autonomous vehicles that are yet
to be commercialized, consumers can develop a sense of
positive self-awareness, thereby strengthening trust and
ultimately infuencing their intention to embrace these
vehicles [40, 41]. Terefore, it is imperative to implement
experiential approaches to increase the likelihood of the
successful adoption and integration of fully autonomous
vehicles into the market. Te integration of these insights
ofers valuable implications for strategies aimed at cul-
tivating trust and driving widespread adoption of au-
tonomous vehicles.

5.2. Contributions and Limitations. Tis paper contributes
to the very timely discussion of fully autonomous vehicles by
predicting the consumer’s perception and behavior in the
process of accepting innovative technology. First, in terms of
research, this study contributed to the elaboration of re-
search models that explain the acceptance of innovative
technologies. We presented a research model by integrating
the innovation resistance model and the technology trust
model and identifed factors afecting consumers’ attitudes
and acceptance intentions of innovative technologies. Tis
integrated model of technology acceptance contributed to
verifying the path through which technological character-
istics and consumer characteristics afect the acceptance
intention of fully autonomous vehicles through the attitudes
of consumers. Also, in this study, the role as a parameter of
the trust variable was confrmed. In previous studies, trust
was mainly located as an exogenous variable in models
related to various technologies. However, given that fully
autonomous vehicles are innovations that consumers have
never encountered, we predicted that trust in that tech-
nology will be formed through a combination of several
exogenous factors, such as the characteristics of the tech-
nology or consumer propensity, and verifed the infuence of
trust as a parameter. Tese results showed consistent results
with several studies that verifed trust as a parameter. Tis
study suggested that considering the role of trust in the
process of acceptance and difusion of innovative technol-
ogies becomes more important in the future.

Tis study is also meaningful because it analyzed in-
novative technologies from a consumer-oriented perspec-
tive. As a result of examining the major research trends on
fully autonomous vehicles so far, research on the technical
aspects has been the main focus. Of course, there is no doubt
that research in this aspect should be established to improve
product quality and secure safety. Nevertheless, new tech-
nologies cannot survive in the market if they are not chosen
by consumers, so it is also necessary to refect the opinions of
consumers. Terefore, this study is signifcant in that it
analyzed factors for considering the acceptance of fully
autonomous vehicles from the consumer’s point of view. If
consumers’ opinions can be refected in the technology
development process through these studies, it is expected
that consumer satisfaction, as well as product improvement,
will be increased.

Lastly, in terms of marketing, as shown in the results of
this study, eforts from various felds to reduce consumers’
resistance to fully autonomous vehicles and secure trust are
suggested. It is important to convey the advantages of
technology to consumers, in the direction of existing ad-
vertising, but it is also emphasized to build trust by pro-
viding them with elements of experience with innovative
technology, such as a test drive. In particular, since auto-
mobiles are high-value-added products, consumers decide
on acceptance by going through a complex decision-making
process for purchase. Terefore, it is thought that prior
experience can help in decision-making.

Trough this study, we identifed two ambivalent atti-
tudes that create a confict in the process of consumers
accepting this technology. We believe that this fnding could
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be signifcant in devising strategies to promote the wide-
spread adoption of autonomous driving models. Despite the
valuable contributions of this study, there are still some
limitations that need to be addressed in future research. For
instance, we conducted our study to understand consumer
behavior before fully autonomous vehicles were commer-
cialized. Terefore, further research is needed to analyze
consumers’ acceptance and use behavior when fully au-
tonomous vehicles are widely available in the market. By
conducting further studies, we can gain more insights into
consumer behavior and their attitudes towards autonomous
driving, which could help inform policymakers, manufac-
turers, and stakeholders in the industry.

Data Availability

Te data used to support the fndings of this study are
available from the corresponding author upon request.

Conflicts of Interest

Te authors declare that there are no conficts of interest
regarding the publication of this paper.

Supplementary Materials

Table S1: specifc results of exploratory factor analysis and
reliability. (Supplementary Materials)

References

[1] C. Y. Chan, “Advancements, prospects, and impacts of au-
tomated driving systems,” International Journal of trans-
portation science and technology, vol. 6, no. 3, pp. 208–216,
2017.

[2] M. Jung, S. Lee, H. Jang, and Y. Ji, “A study on the diference
in perception of acceptance of autonomous vehicles at the
level of automation,” Journal of the Korean Industrial Engi-
neering, vol. 45, no. 5, pp. 402–415, 2019.

[3] S. Nordhof, B. Van Arem, and R. Happee, “Conceptual model
to explain, predict, and improve user acceptance of driverless
podlike vehicles,” Transportation Research Record, vol. 2602,
no. 1, pp. 60–67, 2016.

[4] Ministry of Land Infrastructure and Transport of South
Korea, Automobile Management Act, Ministry of Land, In-
frastructure, and Transport of South Korea, Gyeonggi-do,
South Korea, 2021.

[5] SAE International, Taxonomy and defnitions for terms related
to driving automation systems for on-road motor vehicles
(Surface Vehicle Recommended Practice: superseding J3016 Jan
2014), SAE International, Warrendale, PA, USA, 2016.

[6] J. Lee, “Classifcation of SAE automation stages and classi-
fcation of operation tasks: driver responsibility, safety stan-
dards regulation, and product responsibility,” Collection of
legal papers, vol. 44, no. 1, pp. 484–511, 2020.

[7] N. Choe, H. Kim, J. Choi, and Y. Ji, “Driver’s trust and re-
quirements study for autonomous vehicle policy,” Journal of
Korean Institute of Industrial Engineers, vol. 41, no. 1,
pp. 50–58, 2015.

[8] D. Gefen, E. Karahanna, and D.W. Straub, “Trust and TAM in
online shopping: an integratedmodel,”MIS Quarterly, vol. 27,
no. 1, pp. 51–90, 2003.

[9] K. Kaur and G. Rampersad, “Trust in driverless cars: in-
vestigating key factors infuencing the adoption of driverless
cars,” Journal of Engineering and Technology Management,
vol. 48, pp. 87–96, 2018.

[10] J. D. Lee and K. A. See, “Trust in automation: designing for
appropriate reliance,” Human Factors: Te Journal of the
Human Factors and Ergonomics Society, vol. 46, no. 1,
pp. 50–80, 2004.

[11] R. Parasuraman, T. B. Sheridan, and C. D.Wickens, “Situation
awareness, mental workload, and trust in automation: viable,
empirically supported cognitive engineering constructs,”
Journal of Cognitive Engineering and Decision Making, vol. 2,
no. 2, pp. 140–160, 2008.

[12] R. C.Mayer, J. H. Davis, and F. D. Schoorman, “An integrative
model of organizational trust,” Academy of Management
Review, vol. 20, no. 3, pp. 709–734, 1995.

[13] S. Tams, J. B. Tatcher, and K. Craig, “How and why trust
matters in post-adoptive usage: the mediating roles of internal
and external self-efcacy,” Te Journal of Strategic In-
formation Systems, vol. 27, no. 2, pp. 170–190, 2018.

[14] N. Lankton, D. H. McKnight, and J. B. Tatcher, “In-
corporating trust-in-technology into expectation dis-
confrmation theory,” Te Journal of Strategic Information
Systems, vol. 23, no. 2, pp. 128–145, 2014.

[15] D. H. Mcknight, M. Carter, J. B. Tatcher, and P. F. Clay,
“Trust in a specifc technology: an investigation of its com-
ponents and measures,” ACM Transactions on management
information systems (TMIS), vol. 2, no. 2, pp. 1–25, 2011.

[16] I. P. Tussyadiah, F. J. Zach, and J. Wang, “Attitudes toward
autonomous on demand mobility system: the case of self-
driving taxi,” Information and Communication Technologies
in Tourism 2017, pp. 755–766, Springer, Berlin, Germany,
2017.

[17] A. AlHogail, “Improving IoT technology adoption through
improving consumer trust,” Technologies, vol. 6, no. 3, p. 64,
2018.

[18] M. A. Fuller, M. A. Serva, and J. Baroudi, “Clarifying the
integration of trust and TAM in e-commerce environments:
implications for systems design and management,” IEEE
Transactions on Engineering Management, vol. 57, no. 3,
pp. 380–393, 2009.

[19] H. Gatignon and T. S. Robertson, “A propositional inventory
for new difusion research,” Journal of Consumer Research,
vol. 11, no. 4, pp. 849–867, 1985.

[20] S. Ram, “A model of innovation resistance,” Advances in
Consumer Research, vol. 14, no. 1, pp. 208–212, 1987.

[21] N. Jagdish, “Psychology of innovation resistance: the less
developed concept (LDC),” in Difusion Research, J. N. Sheth,
Ed., vol. 4, pp. 273–282, Jai Press Inc, Stamford, CT, USA,
1981.

[22] E. M. Rogers, Difusion of Innovations, Te Free Press, New
York, NY, USA, 5th edition, 2003.

[23] E. M. Rogers and F. F. Shoemaker, Communication of In-
novations; A Cross-Cultural Approach, Education Resources
Information Center, Brussels, Belgium, 1971.

[24] E. M. Rogers, Difusion of Innovations, Te Free Press, New
York, NY, USA, 3rd edition, 1983.

[25] J. Park, “Integrated Model of New Media (IAM-NM), an
integrated model for adopting new media,” Korea Journal,
vol. 55, no. 5, pp. 448–479, 2011.

[26] T.M. Newcomb, “An approach to the study of communicative
acts,” Psychological Review, vol. 60, no. 6, pp. 393–404, 1953.

Mobile Information Systems 9

https://downloads.hindawi.com/journals/misy/2023/3620148.f1.docx


[27] C. E. Osgood and P. H. Tannenbaum, “Te principle of
congruity in the prediction of attitude change,” Psychological
Review, vol. 62, no. 1, 1955.

[28] G. Zaltman and M. Wallendorf, Consumer Behavior, Basic
Findings and Management Implications, Wiley, Hoboken, NJ,
USA, 1979.

[29] S. Shin and C. Kim, “Te efect of service convenience of
mobile app users on consumer trust and purchase intention:
focusing on the mediating role of controlling perceived value
and trust,” Journal of Distribution Management, vol. 22, no. 1,
pp. 23–33, 2019.

[30] J. Kim and S. Choi, “A study onmen’s makeupmotivation and
makeup attitude,” Journal of the Korean Psychological Asso-
ciation: Consumer and Advertising, vol. 21, no. 3, pp. 453–470,
2020.

[31] L. E. Ostlund, “Perceived innovation attributes as predictors
of innovativeness,” Journal of Consumer Research, vol. 1, no. 2,
pp. 23–29, 1974.

[32] J. Wu, S. Wang, and L. Lin, “Mobile computing acceptance
factors in the healthcare industry: a structural equation
model,” International Journal of Medical Informatics, vol. 76,
no. 1, pp. 66–77, 2007.

[33] M. Y. Yi, J. D. Jackson, J. S. Park, and J. C. Probst, “Un-
derstanding information technology acceptance by individual
professionals: toward an integrative view,” Information &
Management, vol. 43, no. 3, pp. 350–363, 2006.

[34] J. Woo, Concepts and Understandings of Structural Equation
Models, Hannarae publishing co, Seoul, South Korea, 2013.

[35] S. Hong, “Criteria for selecting the ftness index of the
structural equation model and its basis,” Korean Journal of
Clinical Psychology, vol. 19, no. 1, pp. 161–177, 2000.

[36] J. F. Hair, W. C. Black, B. J. Babin, R. E. Anderson, and
R. Tatham,Multivariate Data Analysis, Pearson Prentice Hall,
Uppersaddle River, NJ, USA, 2006.

[37] R. B. Kline, Structural Equation Modeling, Springer, Berlin,
Germany, 2006.

[38] B. Bae, Amos 24 Structural Equation Modeling, Publication of
Seoul Books, Seoul, South Korea, 2017.

[39] K. J. Preacher and A. F. Hayes, “Asymptotic and resampling
strategies for assessing and comparing indirect efects in
multiple mediator models,” Behavior Research Methods,
vol. 40, no. 3, pp. 879–891, 2008.

[40] G. Zhu, Y. Chen, and J. Zheng, “Modelling the acceptance of
fully autonomous vehicles: a media-based perception and
adoption model,” Transportation Research Part F: Trafc
Psychology and Behaviour, vol. 73, pp. 80–91, 2020.

[41] H. Du, G. Zhu, and J. Zheng, “Why travelers trust and accept
self-driving cars: an empirical study,” Travel behaviour and
society, vol. 22, pp. 1–9, 2021.

10 Mobile Information Systems




