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ABSTRACT
According to industry research, the automation of vehicles promises a revolution in traffic safety,
mobility, and quality of life. However, the success of such vehicles depends on their acceptance. This
study investigates the influence of trust in technology, concerns of giving up control, perceived
usefulness, perceived ease of use, the personality factor innovativeness, and the enjoyment of driving
a car on the a priori intention to adopt an autonomous vehicle. By means of an online survey with 369
German participants, our study shows that trust in the technology and the concern about handing over
control to a machine go hand in hand as respondents’ cognitive and affective perception of this
innovation. Moreover, perceived usefulness represents an influential factor, while the enjoyment of
driving a car is a barrier to the technology’s acceptance. Innovators represent a promising target for
campaigns, as they are more likely to adopt an autonomous vehicle.

1. Introduction

Autonomous vehicles (AVs), otherwise known as self-driving
cars, driverless cars, or automated vehicles, are perceived as one
of the fundamental disruptors in the upcoming technology
revolution (Kaur & Rampersad, 2018). AV generally refers to
a robotic vehicle that works without a human operator
(Benenson, Petti, Fraichard, & Parent, 2008; Kaur &
Rampersad, 2018; Paden, Čáp, Yong, Yershov, & Frazzoli,
2016). Various classification systems distinguish different levels
of automation. These systems usually encompass five to six levels
of automation from no automation to diverse levels of partial
automation to full automation (e.g., SAE International, 2018).

Contemporary research predicts that automated vehicles will
improve performance and efficiency over traditional vehicles
and enhance roadway safety (Alessandrini, Campagna, Delle
Site, Filippi, & Persia, 2015; Paden et al., 2016). Approximately
1.25 million people die in traffic accidents worldwide annually
(WHO, 2015) and human error accounts for about 90% of all
road accidents (Continental, 2016; Fagnant & Kockelman,
2015; KPMG, 2015). This number is still projected to increase,
as drivers’ distraction is increasing at a high rate through
mobile phone usage while driving (Klauer et al., 2014; Ortíz,
Ortiz-Peregrina, Castro, Casares-López, & Salas, 2018). About
26% of car crashes in the US involved drivers texting and
talking on their mobile phones (NSC, 2015). The adoption of
automated cars is expected to reduce accidents by 80% by
the year 2040 (Bertoncello & Wee, 2015; KPMG, 2015).

Despite the technology’s projected positive effects, how-
ever, it is still met with public resistance. One of the main

barriers to the adoption of AVs is the lack of trust in the
technology (Kaur & Rampersad, 2018; Molnar et al., 2018).
Resistance to AVs is fueled by the media coverage of acci-
dents and movie themes of hacked automobiles (James Bond
was already able to do so in his 1997 film, Tomorrow Never
Dies, using a mobile phone to take control of his BMW
750iL to escape his pursuers). Thus, potential users of AVs
might perceive a loss of choice and control (Glancy, 2012;
Kaur & Rampersad, 2018), as AVs are perceived to have
security risks including perceived vulnerability to car hack-
ing, remote access, remote control of the vehicle, and com-
puter viruses (Kaur & Rampersad, 2018; Ring, 2015;
Schoettle & Sivak, 2014).

Aside from the media’s negative coverage of AV, human
beings have an inherent disposition to trust automation less
than themselves. Research on algorithm aversion shows that
people in general trust their own ability more than an algo-
rithmic forecast (Dietvorst, Simmons, & Massey, 2015, 2016;
Logg, 2017; Logg, Minson, & Moore, 2018; Prahl & Van Swol,
2017). This effect is even more predominant when they see an
algorithm err (which is currently the case with media atten-
tion towards accidents happening with AV). Studies show that
only a minority of people believe that AVs are safer than
human-driven vehicles (Piao et al., 2016; Schoettle & Sivak,
2014). Trust in technology and the fear of giving up control to
a machine are the major barriers to the adoption of AVs (Lee,
Kim, Lee, & Shin, 2015; Tussyadiah, Zach, & Wang, 2017).
Thus, this research extends previous research on AVs cover-
ing the aspect of trust in technology with the concern about
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giving up control. Trust and control concerns are considered
because of the insecurity about AVs. The importance of trust
has been elevated in AVs compared to regular cars as one is
forced to give up human control over the vehicle and trust
technology.

Looking at the literature on new technology adoption the
integration of trust with the Technology Acceptance Model
(TAM) is apparent (Gefen, Karahanna, & Straub, 2003; Wu,
Zhao, Zhu, Tan, & Zheng, 2011). The practical utility of con-
sidering TAM stems from the fact that AVs are heavily technol-
ogy-driven. Furthermore, we additionally focus on two
technology perceptions that have been reliably proven to have
a major impact on adoption: perceived usefulness and perceived
ease of use (Hong & Tam, 2006). Despite the wide applicability
of TAM, the model could still be modified to increase its pre-
dictive power (Alalwan, Baabdullah, Rana, Tamilmani, &
Dwivedi, 2018; Beldad & Hegner, 2018; Wu et al., 2011).
Literature suggests adding enjoyment of a technology as an
intrinsic motivation to predict adoption intention (e.g., Lin &
Chen, 2017; Munir & Ilyas, 2017; Venkatesh, 2000). Kyriakidis,
Happee, and de Winter (2015) found that manual driving is
considered to be the most fun part of driving while full auto-
mation is the least enjoyable mode. This was corroborated by
Rödel, Stadler, Meschtscherjakov, and Tscheligi (2014) showing
that fun declines with higher levels of automation. Additionally,
Gardner and Abraham (2007) and Steg (2005) identify reasons
for private car usage. Enjoyment of driving is perceived as
a major motive to use a car instead of other transportation
opportunities. Thus, in line with the suggestion of Payre,
Cestac, and Delhomme (2014), we include the enjoyment of
driving yourself as an determinant for the adoption of AVs in
our research.

Several studies show that the acceptance of AVs does not
only depend on the device itself but also on the properties of the
driver (personal characteristics). Research indicates relation-
ships between personality traits, such as locus of control or
sensation seeking, and the level of acceptance of autonomous
functions (Choi & Ji, 2015; Joshi, Bellet, Bodard, & Amditis,
2009; Payre et al., 2014). The present study aims at extending
those findings by looking into the possible impact of personal
innovativeness. Personal innovativeness assists in identifying
people who are prone to accept innovations earlier than others
(Agarwal & Prasad, 1998). Innovative individuals can serve as
key opinion leaders and change agents to enable further diffu-
sion of AVs (Rogers, 1995).

As the success of AVs depends on their widespread adoption
(Hsu, 2016; Tussyadiah et al., 2017), a better understanding of
facilitating and inhibiting factors to the adoption of AVs is
needed. Therefore, this research primarily aims at addressing the
research question: ‘How do trust, concern of giving up control,
perceived usefulness, perceived ease of use, driving enjoyment,
and personal innovativeness influence the adoption of AVs?’

2. Theoretical background and hypotheses

2.1. Adoption intention of AV

Customer intention and willingness has been consistently
identified as an elementary requirement for the adoption of

a new system and technology (Venkatesh, Morris, Davis, &
Davis, 2003). In prior literature on technology adoption,
several studies have supported the role of behavioral inten-
tion on the actual use behavior (Venkatesh, 2000). Using
behavioral intention as the dependent variable instead of
actual usage is particularly useful to examine the acceptance
of technological systems at an early stage (Chau & Hu, 2002;
Choi & Ji, 2015; Sheppard, Hartwick, & Warshaw, 1988; Wu,
Shen, Lin, Greenes, & Bates, 2008). Hence, this study focuses
on adoption intention of AVs as the outcome variable.

2.2. Trust in technology

One factor known to strongly impact the acceptance and
use of automated technology is trust (Lee & Moray, 1992;
Lee & See, 2004; Molnar et al., 2018; Parasuraman & Riley,
1997; Verberne, Ham, & Midden, 2012). Mayer, Davis, and
Schoorman (1995) define trust as one’s willingness to place
oneself in a vulnerable position in this case with respect to
a technology, with the positive expectation of an outcome
or a positive quality of future behavior. Trust is known to
be a major determinant of reliance on and acceptance of
automation (Choi & Ji, 2015; Gefen et al., 2003; Kaur &
Rampersad, 2018; Lee & See, 2004; Parasuraman, Sheridan,
& Wickens, 2008; Pavlou, 2003; Tussyadiah et al., 2017).

Just as trust mediates relationships between humans, it
may also mediate the relationship between human and auto-
mation (Choi & Ji, 2015). Comparable to trust within inter-
personal exchanges, users place a significant level of trust in
technological artifacts during human-technology interactions
(Lankton, McKnight, & Thatcher, 2014; Tussyadiah et al.,
2017; Wang & Benbasat, 2005). However, driving an AV
represents a shift in trust when compared to driving regular
cars since the user of an AV needs to have full trust in the
technology, while driving a regular car only requires one to
trust his own abilities. In exchanges with autonomous agents,
encompassing the decision-making from humans to techno-
logical agents, trust in technology becomes even more rele-
vant to adoption (Glancy, 2012; Tay, Jung, & Park, 2014;
Tussyadiah et al., 2017).

Research on trust in technology shows that trust is based
primarily on cognitive evaluations of ability and performance
beliefs (Johnson, 2007; Johnson, Bardhi, & Dunn, 2008;
Schlosser, White, & Lloyd, 2006). Thus, trust is based on
attributes of the automation such as performance and relia-
bility (Beller, Heesen, & Vollrath, 2013; Molnar et al., 2018).
Thus, trust in the technology of AVs has a direct influence on
the adoption intention of such a vehicle.

H1: Trust in technology positively influences the adoption
intention of an AV.

2.3. Concern of giving up control

Exploring the concern of giving up control represents a new
opportunity for understanding the acceptance of automated
vehicles. Research suggests that consumers might resist
a novel technology, leading to avoidance of new technological
innovation. In the literature, the term ‘technophobia’ (i.e., fear
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of technology) was conceptualized to describe the negative
affective reaction to new forms of technology (Brosnan,
1998; Tussyadiah et al., 2017). While the concept was mainly
applied for computers, recent research shows its relevance
also in the context of AVs (Dietterich & Horvitz, 2015;
Tussyadiah et al., 2017).

Studies on control and automation have focused mainly
on the locus of control or a general preference for control
(Choi & Ji, 2015; Cramer, Evers, Kemper, & Wielinga, 2008;
Molnar et al., 2018). These studies adopt the concept of
control as generalized expectancies for internal versus exter-
nal control of perceived reward or reinforcement from
Rotter (1966) rather than the concern of being out of control
in a specific situation. While those studies measure locus of
control or the preference for control on an abstract trait
level, Molnar et al. (2018) suggest that research should
focus on driving-specific perceptions of control as a key
factor linked to trust and technology adoption.

Control relates to an individual’s perception of the avail-
ability of knowledge, resources, and opportunities required to
perform a specific behavior (Venkatesh, 2000). Predicting and
controlling (or at least understanding) our environment is
a central motivating force for human behavior (Gefen &
Straub, 2004). With the ongoing automation of driving sys-
tems, cars increasingly become autonomous systems that
make their own intelligent decisions on the basis of sensory
data (Rödel et al., 2014). This leads to changes in the interac-
tion between a car and its user. AVs decrease a person’s
perceived control on his environment while driving, such as
the decision-making ability of the AV user (Payre et al., 2014).
This leads to the central concern of leaving control to an
automation instead of that person having control of the sys-
tem. As research in psychology demonstrates that control,
respectively, the perceived loss of control has an effect on
behavioral intention (Ajzen, 1991), we argue that the concern
about giving up control has an inhibiting impact on the
acceptance of AVs.

H2: The concern of giving up control negatively influences the
adoption intention of an AV.

While trust represents the cognitive evaluation of a system’s
performance, the concern of giving up control reflects users’
affective response towards AV. Phillips, Martin, and Meyers’
(1972) Theory of Anxiety suggests that the consequences of
anxiety include a negative impact on cognitive responses,
particularly process expectancies. In the same line, literature
argues that the effects of anxiety as an affective state on
behavior are mediated by cognitive processes (Tobias, 1979;
Venkatesh, 2000).

Research in the field of human-automation interaction
shows that trust also depends on the degree of control the
individual has over automated operations (de Visser &
Parasuraman, 2011; Hoff & Bashir, 2015; Rovira, McGarry, &
Parasuraman, 2007; Verberne et al., 2012). Johnson et al. (2008)
claim that enhanced perceived control increases trust in tech-
nology by reducing user uncertainty about the outcome of
transactions. A higher sense of control reduces the perceived
risk of an AV failure and, consequently, should increase

consumer trust in the technology (Bart, Shankar, Sultan, &
Urban, 2005). Perceived control was also noted to lead to the
illusion of control (Barber & Odean, 2000; Langer, 1975) or
overconfidence, which may further enhance trust in technology
(McKnight, Cummings, & Chervany, 1998). In conclusion, we
propose that an individual’s concern about giving up control
while using an AV leads to less trust in the technology.

H3: The effect of control concern on adoption intention is
mediated by trust in technology.

2.4. Technology acceptance model

The TAM by Davis (1989) is one of the most widely used
models to explain and predict technology adoption (Beldad &
Hegner, 2018; Madigan et al., 2016). The model is based on
the Theory of Reasoned Action of Fishbein and Ajzen (1975).
It claims that two specific beliefs, perceived usefulness and
perceived ease of use, determine the intention to adopt
a technology. Davis (1989) refers to perceived ease of use as
‘the degree to which a person believes that using a particular
system would be free of effort’ (p. 320), while he defines
perceived usefulness as ‘the degree to which a person believes
that using a particular system would enhance his or her job
performance’ (p. 320).

Perceived usefulness can be addressed as functional and
extrinsic benefits that are realized by using technologies
(Davis, Bagozzi, & Warshaw, 1989). Shoup (2006) estimates
that 30% of traffic in business districts is caused by cars trying
to find a parking spot. AVs are expected to decrease traveling
time through anticipative driving, optimized routing, self-
parking systems, and efficient usage of lanes (Fagnant &
Kockelman, 2013; Ferreras, 2014). Moreover, AVs provide
individual mobility for those who are impaired and minors
(Fagnant & Kockelman, 2013) saving time for family mem-
bers. As AVs will commute in the future on their own and the
rider will not need to give his full attention to the road, the
driving time can be used in ways that are more productive.
Thus, we hypothesize that:

H4: Perceived usefulness positively influences the adoption
intention of an AV.

Perceived ease of use refers to the extent to which customers
perceive using a new technology as being simple and not
requiring too much effort, therefore influencing their will-
ingness to adopt such a technology (Davis et al., 1989).
Although consumers acknowledge the potential to gain ben-
efit from an innovation, the acceptance of that technology
may rest on the consumer’s perception to make full use of the
innovation (Venkatesh & Davis, 2000). Depending on
whether the innovation is perceived as being easy to use,
consumers may adjust their perception of the benefits of
technology adoption. As such, ease of use has been demon-
strated to be an antecedent of perceived usefulness (e.g.,
Davis, 1989; Davis et al., 1989). Hence, it affects adoption
intention in two ways (1) by directly influencing adoption
intention, (2) by indirectly influencing adoption intention
through perceived usefulness, and (3) by indirectly
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influencing adoption intention through trust in technology
(Beldad & Hegner, 2018; Davis et al., 1989).

As ease of use may contribute to increase performance, it is
thought to have a direct effect on usefulness. The construct
has been empirically shown to be a vital component of the
adoption process and to have a positive effect on both per-
ceived usefulness and trust in the technology (Wu et al.,
2011). Furthermore, previous research also shows the rele-
vance of perceived ease of use in an AV context (Choi & Ji,
2015; Madigan et al., 2016). Following established findings in
the literature, we hypothesize that:

H5: Perceived ease of use positively influences the adoption
intention of an AV.

H6: The effect of perceived ease of use on adoption intention
is mediated by perceived usefulness.

H7: The effect of perceived ease of use on adoption intention
is mediated by trust in the technology.

Additionally, trust has been shown to influence adoption
intention in two ways. Research on technology acceptance
has confirmed the influence of trust as a direct determinant
of behavioral intention and to have an indirect influence
through perceived usefulness (Carter & Bélanger, 2005; Choi
& Ji, 2015; Gefen et al., 2003; Pavlou, 2003).

H8: The effect of trust in technology on adoption intention is
mediated by perceived usefulness.

2.5. Driving enjoyment

In consumer research, seeking pleasurable and joyful experi-
ences is recognized as a basic personal desire (Rokeach, 1973).
Psychological theories distinguish between two categories of
motivation for a behavior: extrinsic motivation and intrinsic
motivation (e.g., Calder & Staw, 1975; Deci, 1972; Scott, Farh,
& Podaskoff, 1988). According to Davis, Bagozzi, and
Warshaw (1992, p. 112), “extrinsic motivation refers to the
performance of an activity because it is perceived to be instru-
mental in achieving valued outcomes that are distinct from
the activity itself”, while “intrinsic motivation refers to the
performance of an activity for no apparent reinforcement
other than the process of performing the activity per se”.
The authors regard perceived usefulness as an example of
extrinsic motivation, whereas enjoyment is an example of
intrinsic motivation (Davis et al., 1992). Thus, driving enjoy-
ment can be defined as the pleasurable experience associated
with the intrinsic motivation to drive a car (Davis et al., 1992;
Van der Heijden, 2004; Venkatesh, 2000).

As traditional innovation adoption models were developed
mostly within an organizational context reflecting mainly on
functional information systems (Van der Heijden, 2004), the
focus was primarily on the utilitarian aspects of technology
adoption. However, looking at the literature on motives for
car usage, it becomes clear that hedonic benefits play a major
role as well (e.g., Bergstad et al., 2011; Gardner & Abraham,
2007; Steg, 2005).

Steg (2005) argues that feelings of sensation, power, control,
and arousal are reflected in the way people talk about their cars as
well as advertisements for cars. Driving is perceived as “adventur-
ous, thrilling, and pleasurable” (Steg, 2005, p. 148). However,
research has also shown that these hedonic benefits decline with
higher levels of automation (Eckoldt, Knobel, Hassenzahl, &
Schumann, 2012; Kyriakidis et al., 2015; Rödel et al., 2014).
Eckoldt et al. (2012) state that more automation leads to the
more psychological distance between driver and car. On the one
hand, it removes an important ingredient of the pleasure users
derive from driving. On the other hand, automation removes
directness.

Instead of understanding the car as an extension of oneself
directed by one’s own capabilities, the car becomes an inde-
pendent entity. Furthermore, driving challenges do not lead to
the creation of positive competence experiences, as a challenge
is now mastered by the AV and not by the driver anymore.
Thus, AVs clearly affect the experiential benefit by taking away
the joy from a challenging and competently mastered driving
experience (Eckoldt et al., 2012). In line with this argumenta-
tion, we assume that the enjoyment experienced by self-driving
a car will inhibit the intention to adopt an AV.

H9: The enjoyment of driving a car negatively influences the
adoption intention of an AV.

2.6. Personal innovativeness

Technology adoption is not only influenced by the character-
istics of the innovation but also by the characteristics of the
adopter. The diffusion of innovation framework (Rogers,
1962) has been extensively utilized to understand early adop-
ters’ and potential adopters’ perceptions of innovation char-
acteristics in relation to many innovations (Agarwal & Prasad,
1998). According to Rogers (1995), information about the
presence of innovations flows through social systems where
potential adopters are located. This information is processed
by adopters to form beliefs about the characteristics of the
innovation. Such beliefs serve as the drivers for innovation
adoption decisions.

According to Midgley and Dowling (1978), personal inno-
vativeness is categorized as a personality factor that shapes the
extent to which a person accepts and adopts new ideas,
products, and systems. Foxall, Goldsmith, and Brown (1998)
define innovativeness as the tendency to buy new products
relatively earlier than the majority of consumers. Innovators
tend to use a technology even though the potential value is
uncertain and the performance not convincing (Son & Han,
2011). Parasuraman (2000) claims that hightech products tend
to come with a high level of technological uncertainty and
complexity. Consequently, it is critical to examine consumers’
readiness to embrace such technological innovations. In a car
context, the literature has linked the intention to adopt elec-
tric vehicles to consumer innovativeness (Rezvani, Jansson, &
Bodin, 2015; Schuitema, Anable, Skippon, & Kinnear, 2013).

AVs can be classified as a novel technology in a very early
introduction stage as fully autonomous cars are not publicly
available and can only be experienced in certain test projects
(e.g., CityMobil2 in LaRochelle and Lausanne as reported by
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Madigan et al., 2016). In order to accept this new technology,
customers should have a high level of innovativeness. Thus,
we hypothesize that:

H10: Personal innovativeness positively influences the adop-
tion intention of an AV.

3. Methodology

3.1. Sample and data collection

A pretest (n = 24) was performed to test inter-item reliability
and to identify any potential problems with comprehension of
the items. The participants were instructed to pay attention to
wording, content, and difficulty of questions as well as intro-
ducing instructions.

The main study uses cross-sectional primary data. An
online non-random sampling approach with German consu-
mers was applied. Respondents were recruited during
a student project in order to reach a more general population.
Translation-back-translation method was employed to carry
out the survey in the German language. It started with an
introduction to the purpose of the survey and an explanation
of fully automated vehicles and their functioning (equivalent
to the highest level of automation of the SAE standard).

After eliminating incomplete responses and discarding respon-
dents with a uniform response style (Petschnig, Heidenreich, &
Spieth, 2014; Völckner, Sattler, Hennig-Thurau, & Ringle, 2010),
we ended up with 369 valid responses. The sample constituted of
44% male respondents and 56% female respondents with an
average age of 31 (SD = 12.9) years. As previous results indicate
the influence of demographic variables on the intention to adopt
an AV (Bansal, Kockelman, & Singh, 2016; Hohenberger, Spörrle,
& Welpe, 2016; Kyriakidis et al., 2015; Lee, Ward, Raue,
D’Ambrosio, & Coughlin, 2017; Payre et al., 2014; Schoettle &
Sivak, 2014) and our sample is not fully representative of the
German population, we include gender, age, and education as
covariates.

3.2. Measures

For the operationalization of the constructs, we generally tried
to employ existing and empirically validated scales. If not
available or not useful for our context, we developed scales
for the purpose of our study following established scale devel-
opment procedures (Gerbing & Anderson, 1988; Rossiter,
2002). Survey respondents were asked to indicate their level
of agreement for each of the items using a five-point Likert
scale, anchored by totally disagree (1) to totally agree (5). For
a full list of items see Appendix.

Adoption intention was measured using a two-item scale as
a priori acceptability (Payre et al., 2014), perceived usefulness
was measured with a four-item scale and perceived ease of use
with a three-item scale. The items for the last two constructs
were adapted from Davis (1989) and Hong and Tam (2006)
work. One of the items of ease of use was dropped after the
pretest due to difficulties with the wording.

Trust in technology was measured with four items and
concern of giving up control with three items. We

operationalized trust as confidence in the technology. The
decision to employ confidence instead of trust is primarily
the result of the current situation in Germany as AV are not
yet available for personal experience. The respondents were
not able to experience AVs in person, thus, we follow the
advice of Luhmann (2000). He argues that trust requires
a previous engagement, otherwise it is a matter of confidence.

Control concerns were operationalized as the concern of
being out of control adapted from the security risk (see Kaur &
Rampersad, 2018) and privacy concern literature (e.g. Castañeda
&Montoro, 2007; Dinev & Hart, 2005). We adjusted items from
the work of Dinev and Hart (2005), Gefen and Straub (2004),
Wiedmann, Hennigs, Pankalla, Kassubek, and Seegebarth
(2011), Kaur and Rampersad (2018), and Newcomb and
Harlow (1986). Five items measuring personal innovativeness
are based on the technology readiness index from Parasuraman
(2000). The five items representing driving enjoyment were
adapted from Steg (2005). We included items measuring the
affinity with automobiles, in general, and with driving, in
particular.

4. Results

4.1. Validity and reliability tests

With 369 respondents we were above the rule of 200 (Kline,
2011). The sample to item ratio was 14.8 which is higher than the
acceptable ratio of 5:1 (Gorsuch, 1983) concluding we have an
adequate sample size. We calculated the Kaiser-Meyer-Olkin
(KMO) as well as Bartlett’s Test of Sphericity to measure sam-
pling adequacy (Hutcheson & Sofroniou, 1999). The KMO is
.895 (>.5) and Bartlett’s Test of Sphericity is significant at .000
(p < .05); therefore, the dataset is suitable for factor analysis.

Employing principal factor analysis showed that all items
loaded on the proposed constructs except for the items of
trust and control loading on a common factor. After careful
assessment of the reliability and validity of the two constructs,
the authors decided to merge the seven items into one con-
struct. The items of control were re-coded in order to match
the trust dimensionality. In the following, we refer to this
construct as trust/control. Overall, the remaining six factors
explain 70.8% cumulative variance. None of the 25 items had
significant cross-loadings (>.50). All scales are reliable with
Cronbach’s alpha values ranging from .69 to .94 (see
Appendix).

The constructs’ convergent and discriminant validity was
assessed through a confirmatory factor analysis. Average variance
extracted (AVE) and composite reliability (CR) form convergent
validity. To obtain convergent and discriminant validity, the AVE
should be > .40 (Floyd & Widaman, 1995) and the CR > .60
(Bagozzi & Yi, 1988). AVE values are between .51 (ease of use &
trust/control) and .79 (adoption intention) and CR values range
between .68 (ease of use) and .94 (adoption intention). Thus, all
AVE and CR values are acceptable.

Discriminant validity is established by comparing AVE
values need with the squared inter-construct correlation esti-
mates (SIC). Details for means and standard deviations of the
constructs, as well as AVE, CR, and SIC values, are displayed
in Table 1. The descriptive values already indicate that the
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willingness to adopt an AV is rather low in our sample
(M = 2.27, SD = 1.07). Additionally, the mean value of trust
in technology somehow reflects distrust (M = 2.51, SD = .87).
The usefulness of such a vehicle is perceived as moderate
(M = 3.11, SD = 1.07), as well as its perceived ease of use
(M = 3.59, SD = .97). Survey respondents consider themselves
as moderately innovative (M = 2.96, SD = .97), although they
enjoy driving (M = 3.64, SD = 1.00).

4.2. Hypotheses testing

Structural equation modeling (SEM) was employed using
SPSS AMOS 25 to test our hypotheses. The findings show
an acceptable model fit with χ2 = 620.86; df = 306; p = .00; χ2/
df = 2.03; IFI = .95, TLI = .95, and CFI = .95; RMSEA = .05.
Figure 1 gives an overview of the results of our model testing.

Trust/control (ß = .42; p < .01) positively influences adop-
tion intention. Additionally, perceived usefulness (ß = .35;
p < .01) has an influence on adoption intention, confirming
H4. Perceived ease of use positively influences perceived use-
fulness (ß = .39; p < .01) and trust/control (ß = .67; p < .01),
while perceived ease of use has no direct influence (ß = .01;
p = .94) on adoption intention, thus H5 is not supported.

Trust also has an influence on perceived usefulness
(ß = .43; p < .01). Furthermore, personal innovativeness

(ß = .16; p < .01) has a positive influence on adoption inten-
tion, confirming H10; while driving enjoyment (ß = −.09;
p = .03) has a negative influence on adoption intention, thus
our H9 is also confirmed. Values for these two constructs are
lower than values of perceived usefulness and trust/control,
which is to be expected when comparing constructs that differ
in level of abstraction (Thøgersen, de Barcellos, Perin, &
Zhou, 2015). Including the demographic variables into the
model as covariates show that neither gender (ß = .02;
p = .62), age (ß = .05; p = .22), nor education (ß = −.03;
p = .43) has a significant effect on adoption intention. Overall,
our model explains 64% of the variance in adoption intention,
51% for trust/control, and 57% for perceived usefulness.

In order to test the mediating effects of trust and perceived
usefulness, we modeled in line with the recommendations
proposed by Hayes, Montoya, and Rockwood (2017) the
hypothesized mediations in a structural equation model
using a bootstrapping approach. The effect of ease of use on
adoption intention is fully mediated through perceived useful-
ness and trust/control (indirect effect = .52, BCa CI [.41; .70]),
confirming our H6 and H7. The indirect effect of perceived
ease of use on perceived usefulness is partially mediated
through trust (indirect effect = .29, BCa CI [.17; .40]).

The relationship between trust/control and adoption inten-
tion is partially mediated by usefulness (indirect effect = .15,

Personal 

Innovativeness

Driving Enjoyment

Personal characteristics

Adoption Intention

Outcome

Perceived 

Usefulness

Perceived Ease of 

Use

Technology Acceptance

Trust/control

Psychological Factors

.01

.35*** .42*** .16***

-.09**

.67***

.43***

.39***

*=p<.10; **=p<.05; ***=p<.01

Gender

Age

Education

.02

.05

-.03

Covariates

Figure 1. Summary of the results.

Table 1. Reliability and validity tests.

Construct Mean (SD) AVE CR SIC

(> .40) (> .60) 1 2 3 4 5 6
1. Adoption intention 2.27 (1.07) .79 .94 1
2. Perceived usefulness 3.11 (1.07) .59 .85 .49 1
3. Perceived ease of use 3.59 (.97) .51 .68 .27 .34 1
4. Trust/control 2.51 (.87) .51 .88 .50 .48 .33 1
5. Personal innovativeness 2.96 (.97) .62 .89 .20 .19 .19 .13 1
6. Driving enjoyment 3.64 (1.00) .53 .87 .09 .06 .01 .12 .01 1
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BCa CI [.07; .24]), confirming our H8. This leads to the
conclusion that perceived usefulness partially mediates the
relationship between trust/control and adoption intention.
For the relationship between perceived ease of use and adop-
tion intention two positive full mediations coexist in parallel
(Demming, Jahn, & Boztug, 2017).

5. Discussion

“Even the greatest technology, such as vehicles that drive
themselves, is of little benefit if consumers are unwilling to
use it” (Waytz, Heafner, & Epley, 2014, p. 116). Despite the
benefits AVs will have for society, concerns about autono-
mous technology are still present. From a theoretical stand-
point, although the dominant TAMs provide insights into
how adoption intentions are formed, the inclusion other rele-
vant factors such as trust and concerns regarding giving up
control, as well as the personal enjoyment of driving a car and
personality traits like personal innovativeness, furthers our
understanding of the dynamics behind technology adoption.
As our research shows, trust in technology and concerns
about handing over control of an important aspect of
human life to technology are major drivers of acceptance
and, thus, the success of AVs. Our analysis suggests that
trust and control concerns are an inseparable pair reflecting
both on cognitive and affective evaluations. Lee et al. (2015)
state that individuals are more likely to use AVs when they
reach a cognitive (knowledge-driven) and affective (emotion-
driven) conclusion that the technology’s competence to drive
in complex and unpredictable situations is indeed trust-
worthy. Thus, trust in the technology and the concern of
losing control appear to be strongly interrelated constructs.
Lewis and Weigert (1985) argue that trust always involves an
unavoidable element of risk. Possible risk concerns in using
AVs increase the relevance of trust. Further, Siegrist,
Gutscher, and Earle (2005) argue that confidence is the con-
viction that everything is under control, which indicates the
blending of these two constructs.

The automation of vehicles is believed to reduce human
errors leading to fatal outcomes (Lee et al., 2015). AVs might
increase trust and the willingness to hand over the control by
removing the human driver representing most often the
source of error. Although current technological progress in
automation enhances a vehicle’s physical safety and compe-
tence, users’ subjective evaluations of safety and the affective
perception of reliance represent critical factors in the accep-
tance of AVs. The more a system is perceived as competent,
the more individuals will grant the system the right to operate
autonomously (Lee et al., 2015) and hand over control to the
machine.

Implications for policy makers comprise educational work
and in promoting the acceptance of AVs and inducing trust in
the technology. Trust formation is a dynamic process. As
humans are exposed to new information, trust can change
(Hoff & Bashir, 2015). Hsu (2016) shows that experiencing an
automation makes individuals to become increasingly com-
fortable with the technology, which reduces the fear of the
unknown. However, vehicle manufacturers (e.g. Audi, BMW,
Mercedes, or Volkswagen) have started to run test concept

phase without commercialization taking place (Poo & Dalziel,
2016). In order to gain public knowledge, education about
current advancements should be encouraged. Consumers wit-
nessing the degree of expansion in AV technology, might also
have a buffering effect on negative media publicity around the
topic.

Poo and Dalziel (2016) show that perceived usefulness is
higher for consumers with a background in automotive com-
pared to consumers with a non-automotive background.
Knowledgeable consumers have a better understanding of
AVs benefits and their development. Emphasizing the benefits
of AVs such as the increase of time capacity and reduction of
stress can enhance users’ perception of convenience and
value. Increasing awareness and educating about the benefits
of AVs should also include information on operating such
a vehicle. Information exposure and knowledge of AV systems
are likely to increase the perceived ease of use, as well as the
usefulness of AVs and consequently consumers’ adoption
intention.

An additional implication for practice and policymakers
results from personal characteristics of the future user.
Personal innovativeness aids in finding individuals who are
likely to adopt technology innovations like AVs earlier than
others. Furthermore, even scarce resources can be targeted
more fruitfully (Agarwal & Prasad, 1998). Moreover, when
implementation resources are limited, the construct helps tar-
get scarce resources more effectively. Especially this era of
influencer marketing, new options for identifying innovators
have emerged. An influencer can serve as key change agents
and opinion leaders to facilitate education and diffusion of
AVs. Mercedes with their VIP leasing for influencers have
implemented an example for a successful integration of influ-
encers to change their brand image. Cheap leasing contracts are
offered to persons with a strong public presence such as well-
known youtubers or instagramers. The brand understood the
fundamentals of Instagram, as the platform is deemed visual,
aspirational, and instant (Snow Social & Digital, 2018). To give
its brand a young and desirable image and to maintain authen-
ticity, Mercedes enlists Insta-Influencers who create contents
while maintaining their initial image.

Another important practical implication is directed
towards designers and engineers of AVs. As technological pro-
gress blurs the line between humans and nonhumans, experi-
ments suggest that by applying layers of anthropomorphic cues
to an artificial driving agent improves the acceptance of such
technology (Lee et al., 2015; Waytz et al., 2014).
Anthropomorphism induced by human-like appearance, giving
the system a name, gender, and voice, evokes the feeling of social
presence, which positively affects perceived safety, as well as trust
in the automated system. Technology seems to be better able to
perform its intended function when it appears to have a human-
like mind. Waytz et al. (2014) suggest that blurring the line
between humans and nonhumans even further increases people’s
willingness to trust technology in place of humans. Such
a humanlike appearance can be simulated by incorporating an
interactive system like Amazon’s Alexa into an AV (following K.
I.T.T. in the infamous TV series Knight Rider). Facilitating users
to attribute a mind to a machine enables them to use a machine
to which they might entrust their lives.
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Furthermore, creating an AV that not only is perceived
as useful and, therefore, satisfies functional needs but that
also stimulates intrinsic motivation to use it by offering
pleasurable experiences can enhance people’s willingness to
adopt AVs. AVs should not be perceived as another mean
of transportation like public transport, which at its best
creates neutral feelings towards it (Beirão & Cabral, 2007),
but rather as an exciting and delightful way which combines
the advantages of public transport (being able to use the
time for more pleasurable activities than concentrating on
driving) and private cars (e.g., flexibility and privacy).
Preliminary ideas were generated by 2025 AD. They asked
visitors of the German International Motor Show (IAA) in
2017 to envision the interior of an AV. Designers were
sketching the diverse suggestions from the bedroom, sport
gyms, yoga kitchen edition, yoga lounges to spas (2025AD,
2017), representing the wants and needs for pleasure of
potential users. Understanding and acknowledging these
needs of future users in designing corresponding vehicles
will not only extrinsically but also intrinsically motivate
consumers to adopt the innovation.

6. Conclusion

AVs are likely to change transportation fundamentally. Not
only will the innovation reduce accidents, increase the value
of driving time, but also provide mobility options for more
people. Despite those benefits for society, resistance towards
the technology is evident. This study identifies influential fac-
tors for the a priori acceptability of AVs. On average, respon-
dents in our research have rather low trust in the technology of
AVs. Further, they are concerned about giving up the control to
a machine. However, trust can be identified as a key driver of
the adoption intention of such vehicles. Increasing the per-
ceived usefulness of AVs by implementing promotional cam-
paigns that also highlight the ease of operating such a vehicle
will lead to higher acceptance rate. Furthermore, on average,
individuals in our sample enjoy driving a car. Thus, emphasiz-
ing not only functional but also pleasurable and hedonic
aspects of an AV is important. Targeting innovators as a first
step might be a promising first step to improve acceptance.
Overall, this study provides helpful implications for policy-
makers and designers to address the facilitating and inhibiting
factors that drive the adoption intention of AVs.
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Appendix Construct Operationalization

Constructs Cronbach α

Adoption intention .94
I would use an AV whenever it is available
When available in the future, I would not hesitate to use an AV
Perceived usefulness .88
I expect that I could get more things done with the possibility of using an AV
I expect using an AV could increase my productivity
I expect using an AV would make my life easier
I expect I would find an AV useful
Perceived ease of use .69
I expect that using an AV would be clear and understandable
I expect that learning how to use an AV would be easy for me
I expect that it would be easy for me to become skilful at using an AV**
Trust .87***
I have full trust in the technology
I expect more accidents to happen with AVs than with regular cars (rev)
I would feel safe in an AV
I expect that I can rely on an AV
Concern of giving up control
I am concerned I am not in control of the AV**
I feel that whether an accident happens using an AV is a matter of technology rather than my own doing**
I am concerned about using an AV because the car could be hacked**
Personal innovativeness .88
If I heard about a new technology, I would look for ways to experiment with it
Among my peers, I am usually the first to try out new technologies
I like to try new technologies right away
I like to experiment with new technologies
I can understand new high tech products and services without the help of others
Driving enjoyment .85
Driving a car gives me the feeling of independence
Owning a car is important to me
I am very interested in cars
I would miss driving a car myself
I find driving a car myself pleasurable
*dropped after pretest; **reverse coded after merging with trust; ***Cronbach’s alpha for the combined factor of trust and control
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