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ABSTRACT
Automated Vehicle (AV) buses hold great potential, yet it is not clear if Americans 
will choose to ride them. Trust and attitudes, often influenced by individual differ-
ences, are vital predictors of technology acceptance and AVs are no exception. To 
deepen our understanding of individual differences as they pertain to AV buses, this 
paper presents the results of a national survey of 401 participants located in the 
United States of America. Findings from this survey indicate that individual differ-
ences influenced trust, attitude, and intention to ride AV buses. Specifically, trust in 
AV buses differed by individual’s age and bus riding frequency while attitude toward 
AV buses differed by individual’s age, ethnicity, and bus riding frequency. Finally, 
intention to ride an AV bus differed by age, gender, ethnicity, and bus riding fre-
quency. Based on these results, we, propose a research agenda that seeks to inform 
future research on acceptance of AV buses.
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1. INTRODUCTION

Automated Vehicle (AV) buses are small to mid-sized vehicles capable of transporting
up to 10-15 passengers between two or more points on a designated route without
input from an operator or passenger. Existing literature has defined AV buses as “a
vehicle with rubber tires which–given its dimensions and its steering system—can be
used in ordinary road traffic without geographical restriction, even if only in reduced
power mode or at reduced speed” (Sinner, Weidmann, & Nash, 2017). These vehicles
are growing in popularity and examples of this technology in use can be seen anywhere
from university campuses to office parks and even in public spaces in European cities
(Iclodean, Cordos, & Varga, 2020).

AV buses can be leveraged to benefit society, yet it is not clear if Americans will
choose to accept (i.e. ride) them. AV buses have the potential to improve existing
public bus services by decreasing transit operation costs, improving bus access, (Abra-
ham et al., 2017; Gkartzonikas & Gkritza, 2019; Iclodean et al., 2020) and increasing
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overall transportation efficiency (Du, Robert Jr., Tilbury, Pradhan, & Yang, 2018;
Faisal, Yigitcanlar, Kamruzzaman, & Currie, 2019; Gkartzonikas & Gkritza, 2019;
Martinez & Crist, 2015; Paddeu, Parkhurst, & Shergold, 2020). Despite these positive
attributes, many Americans are still skeptical of AV technologies in general (Ghaz-
izadeh, Peng, Lee, & Boyle, 2012; Gkartzonikas & Gkritza, 2019; Haspiel et al., 2018;
Petersen, Robert, Yang, & Tilbury, 2019; Petersen, Zhao, Tilbury, Yang, & Robert,
2018; Q. Zhang, Robert Jr.; Lionel P., Du, & Yang, 2018) and AV buses specifically
(Nordhoff et al., 2017).

Trust and attitude are vital drivers of whether someone will accept a given technol-
ogy (J. D. Lee & See, 2004) and AVs are no exception (Bansal & Kockelman, 2018;
Bazilinskyy, Kyriakidis, & de Winter, 2015; Biondi, Alvarez, & Jeong, 2019; Choi & Ji,
2015; Gkartzonikas & Gkritza, 2019; Hegner, Beldad, & Brunswick, 2019; Verberne,
Ham, & Midden, 2012; T. Zhang et al., 2019). Generally, when individuals trust a
technology and have a positive attitude towards it, they are much more willing to em-
ploy it (Esteva Armida, 2008; “Modeling Consumers’ Adoption Intentions of Remote
Mobile Payments in the United Kingdom: Extending UTAUT with Innovativeness,
Risk, and Trust”, 2015; Oliveira, Faria, Thomas, & Popovič, 2014). Research on AVs
and AV buses has confirmed that both attitude and trust are vital to their acceptance
(Creech et al., 2017; Haspiel et al., 2018; Jayaraman et al., 2018; Nordhoff et al., 2018,
2017; Paddeu et al., 2020; Petersen, Tilbury, Robert, & Yang, 2017).

Trust and attitudes regarding technologies have shown to differ significantly be-
tween individuals, yet we know very little about their impacts on AV buses (Azad,
Hoseinzadeh, Brakewood, Cherry, & Han, 2019; Robert et al., 2020). Individual dif-
ferences in trust and attitude regarding technology can be profound (Robert et al.,
2020). Existing literature supports the importance of individual differences on the ac-
ceptance of technology. For example, several studies have found that gender and age
are important drivers of the acceptance of many types of technology (Hauk, Hüffmeier,
& Krumm, 2018; Venkatesh & Morris, 2000). Similarly, individual differences such as
age, gender, and education have also shown to be important to understanding trust
and attitudes toward new technologies (Haboucha, Ishaq, & Shiftan, 2017; Manawadu,
Ishikawa, Kamezaki, & Sugano, 2015; Souders & Charness, 2016). Therefore, the lack
of attention on individual differences and their impacts on factors such as AV bus
trust, attitude, intention greatly hinders our understanding of the potential challenges
to the acceptance of AV buses.

To address this shortcoming, we conducted a large national representative survey of
frequent and in-frequent U.S. bus riders. This survey targeted a representative sam-
ple of 428 continental U.S. bus riders based on age, gender, ethnicity, and geographic
region. We examined the potential differences in trust, attitudes and intentions to
ride an AV bus based on their ethnicity, gender, age and geographic region. Results
show that differences exist based on individual characteristics. Specifically, for trust,
differences exist between certain age groups and frequency of bus riding. For attitude,
differences exist between age groups, frequency of bus riding, and ethnic group. For
intention, differences exist between age groups, gender, frequency of bus riding, and
ethnic group. This paper contributes to our understanding of the acceptance of AV
buses over and above the existing literature in the following ways. First, to the best
of our knowledge, no national survey has been conducted in the United States re-
garding trust, attitudes, and acceptance of AV buses. This survey’s breakdown of the
U.S. population is wide-reaching and allows for a meaningful and informative statis-
tical analysis. Second, we provide a research agenda that helps to guide our current
conversations on the acceptance of AV buses.
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2. BACKGROUND

2.1. Individual Differences and Technology Acceptance

Individual differences are important for understanding technology acceptance and de-
mographic variables have often been used to understand such differences. A wealth
of literature has investigated these differences primarily looking at the differences due
to age, gender, and ethnicity and/or racial group (Gefen & Straub, 1997; Hauk et
al., 2018; Holgúın-Veras & Wang, 2011; Hulse, Xie, & Galea, 2018; D. Kim, Chun, &
Lee, 2014; Mitchell, Chebli, Ruggiero, & Muramatsu, 2019; Moris & Venkatesh, 2000;
Schnall & Bakken, 2011; Venkatesh & Morris, 2000). Below, we present and discuss
the individual differences that have been shown to influence technology acceptance.

Difference attributed to gender has been found throughout the technology accep-
tance literature. For example, Venkatesh and Morris (2000) found gender differences
in the acceptance of workplace technology. They found that men and women were
driven to adopt technology for fundamental different reasons. More specifically, men
were motivated by instrumental factors while women were driven more by procedu-
ral and social factors. The literature on AVs has also identified similar patterns in
acceptance between males and females. For example, Hulse et al. (2018) found that
men and women had significantly different degrees of acceptance where men were more
likely to accept AVs than women. Consistent with Hulse et al. (2018), Charness, Yoon,
Souders, Stothart, and Yehnert (2018) also found significant differences between men
and women in terms of AVs. Once again males were more likely to accept AVs than
women.

Age is another commonly studied difference in relation to technology acceptance.
For instance, Moris and Venkatesh (2000) found that age significantly impacted tech-
nology acceptance. Specifically, older users adopted technologies for different reasons
than younger users. In particular, older users were more influenced by subjective norm
and perceived behavioral control while younger users were more influenced by attitudes
toward a technology. A recent meta-analysis study by Hauk et al. (2018) further high-
lighted the importance of age on technology acceptance. In their meta-analysis, age
was found to be negatively related to the acceptance of many types of technologies.
Generally, their meta-analysis confirmed what many already assumed, older users are
less likely to accept new technology than their younger counterparts. Interestingly,
Hauk et al. (2018) also found that these effects diminished for technologies addressing
specific needs of older adults. Consistent with these studies, the AV literature has
also found that younger populations are more likely to accept AVs than older popu-
lations (Charness et al., 2018; Hulse et al., 2018; Rödel, Stadler, Meschtscherjakov, &
Tscheligi, 2014).

Though existing literature on technology acceptance focuses primarily on age and
gender, more recent studies are showing that ethnic group and/or racial identity might
play a role. One such study was Holgúın-Veras and Wang (2011) which found that
adoption of automatic toll-way passes was significantly different by ethnicity. Specifi-
cally, individuals who identified as White were more likely to use automatic toll-way
passes than individuals who identified as an ethnic minority. A separate study by,
Schnall and Bakken (2011) also found that ethnicity significantly impacted intention to
use an electronic medical record system. Specifically, those identifying as non-Hispanics
had higher intention to use the system than those identifying as Hispanic. Similarly,
Mitchell et al. (2019) found that individuals who identified as Black and Hispanic were
less likely to use technology for health-related purposes than individuals who identified
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as White. Finally, D. Kim et al. (2014) identified ethnicity as a distinctive determinant
between current adopters and non-adopters of smartphones for USA college students.
This study found that individuals identifying as White were less likely to adopt smart-
phones than those that identified as non-white. Taking these studies into account, it
appears that ethnicity can be important to understanding acceptance of technology
including AVs.

Similarly, individual differences in technology acceptance based on geographic re-
gion has also been overlooked. Despite calls to include the impacts of geographic and
cultural contexts (Azad et al., 2019; Baptista & Oliveira, 2015). Yet, there is still much
to learn with regards to the impact of geographic and cultural context on technology
acceptance. In the case of AV buses, prior research has shown that the popularity
of public transportation can vary greatly by geographic region in the U.S. (Hughes-
Cromwick, 2019; Neff & Dickens, 2013). Therefore, this study examines the potential
impacts of geographic region.

In sum, it is clear, individual differences are important to understanding technology
acceptance. This study seeks to understand the impact these differences have on the
acceptance of autonomous buses. In doing so, we hope to contribute to the literature
by identifying when or if such differences matter with regards to the acceptance of AV
buses and which differences are most influential.

2.2. Trust, Attitude and Intention

Research on technology acceptance has identified trust, attitude and intention as im-
portant predictors of technology acceptance. First, trust has been repeatedly linked
to the technology acceptance (Biondi et al., 2019; Choi & Ji, 2015; Du et al., 2019;
Hegner et al., 2019; J. D. Lee & See, 2004; Liu, Yang, Wang, & Liu, 2019; Paddeu et
al., 2020; Venkatesh, Morris, Davis, & Davis, 2003). Trust has been conceptualized as
one’s belief in the functionality, helpfulness, and reliability of a given technology (Mck-
night, Carter, Thatcher, & Clay, 2011; You & Robert, 2019). Numerous studies have
demonstrated that individuals will hesitate to employ a technology they do not trust
(Du et al., 2018; Fraedrich, Cyganski, Wolf, & Lenz, 2016; Ghazizadeh et al., 2012;
Haspiel et al., 2018; Kaur & Rampersad, 2018; Petersen et al., 2019, 2018; Q. Zhang et
al., 2018). That being said, understanding whether or not trust in a technology differs
individually would be vital to understanding acceptance AV buses.

Second, attitude is an important variable for explaining technology acceptance (Bob-
bitt & Dabholkar, 2001; Hegner et al., 2019; Y. J. Kim, Chun, & Song, 2009; Robert Jr
& Sykes, 2017; Taylor & Todd, 1995; Yang & Yoo, 2004). Attitude can be defined as
an individual’s favorable or unfavorable feelings about a particular object (Bagozzi &
Burnkrant, 1985; Kothandapani, 1971; Ostrom, 1969). Generally, the more positive
an attitude someone has toward a technology, the more likely they are to accept that
technology (Davis & Venkatesh, 1996). Indeed, several prominent models of technology
acceptance include attitude as a key construct (Ajzen, 1991; Dwivedi, Rana, Jeyaraj,
Clement, & Williams, 2019; Hewitt, Politis, Amanatidis, & Sarkar, 2019; Mathieson,
1991; Taylor & Todd, 1995; Venkatesh et al., 2003). Given attitude’s important role
in prior literature this paper investigates this construct in terms of attitude toward
riding in AV buses.

Finally, intention is a variable of great interest given its strong link to acceptance
(Ajzen, 1991; Sheppard, Hartwick, & Warshaw, 1988; Taylor & Todd, 1995). Intention
can be defined as “a person’s subjective probability that he/she will preform some be-
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havior” (Fishbein & Ajzen, 1975, p.288). Over the years, several theories have placed
intention as a vital construct in understanding human behavior in general and tech-
nology use specifically (Dwivedi et al., 2019; Fishbein & Ajzen, 1975; Mathieson, 1991;
Venkatesh et al., 2003). Due to trust, attitude, and intention’s relative importance to
theories related to technology acceptance, this paper includes them as key outcomes
in this study.

Several studies have examined trust, attitude, and intention to use in the context
of AV acceptance. For example, Choi and Ji (2015) found that trust was positively
associated with behavioral intention and AV acceptance. Similarly, Liu et al. (2019)
also demonstrated that trust was positively associated with acceptance of both fully
and semi-autonomous vehicles. Research, by Yuen, Chua, Wang, Ma, and Li (2020)
has identified attitudes as an important factor in determining the acceptance of AVs.
Finally Hewitt et al. (2019) argues for a link between behavioral intention and use
behavior in their proposed Autonomous Vehicle Acceptance Model. In all, there is an
emerging consensus that trust, attitudes and beliefs about intention to use are also
important to understanding the acceptance of AVs.

3. METHOD

3.1. Survey Data Collection

This study utilized surveys distributed online via the Qualtrics platform. Surveys
were structured so as to gather demographic information, followed by randomly or-
dered blocks of modified questionnaires investigating intention, attitude and trust.
The intention and attitude items were modified from the work of Davis and Venkatesh
(1996), and trust from Muir and Moray (1996). The total number of items for each
construct were kept to a minimum so as to encourage questionnaire completion and
reduce participant fatigue.

Trust was measured via four items. One such item was “What degree of faith do
you have that an autonomous bus will be able to cope with all systems states in the
future?”. Responses ranged between 1 indicating “not at all” and 10 indicating “com-
pletely”. A complete list of items used is visible in Table A1. Attitude was measured
via 5 items. One such item was “Overall, I find riding an autonomous bus to be a wise
move”. Responses to these items ranged from 1 indicating “strongly disagree” to 7 in-
dicating “strongly agree”. A complete list of items used is visible in Table A2. Finally,
intention was measured via 4 items. An example of an item utilized was “If possible I
expect to ride an autonomous bus in the future”. Responses to this item ranged from
1 indicating “strongly disagree” to 7 indicating “strongly agree”. A complete list of
items used is visible in Table A3.

To ensure data quality we included validation questions. Validation questions were
questions included only to ensure that the participants were paying attention while
completing the survey. An example of a validation question was: ”this is a validation
question. Please select neither agree nor disagree”. If a participant failed to answer
a validation question correctly, the survey session would terminate and the partici-
pant’s data would be excluded from the analysis. The survey included questions that
measured how frequency someone currently used buses.

Data collection took place between March and April of 2019. Generally speaking
news coverage of autonomous vehicles of all kinds was fairly positive, however, the
effects of an automotive accident involving an Uber self-driving vehicle (Higgins, 2017)
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was still present though its influence may be diminished by this time (C. Lee et al.,
2018).

3.2. Sample

The population was recruited to represent the average bus riding population in the
continental U.S. based on a comprehensive survey of 695,748 passengers completed
from 2008 to 2015 (see Clark, American Public Transportation Association, and CJI
Research Corporation (2017)). Table 1 below presents our sample compared to that
of the population identified by Clark et al. (2017). These participants were recruited
via a Qualtrics© market research panel where participants opt-in for notification and
participation in online research studies. The total number of participants for this
study was 428. Participants were distributed among four different regions. 36% of
participants were from the South, 23% from the Midwest, 22% from the West, and 19%
from the Northeast. The participants demographic breakdown on gender identification
include: 48% identified as male and 52% identified as female. The breakdown by age
include: 38% were between 18 and 44, 40% between 45 and 64 and 22.7% were 65 and
up. Bus use frequency was distributed where 182 participants were frequent bus riders
and 219 were in-frequent bus riders.

Table 1. Present Study’s Sample vs. Population Results of Clark et al. (2017)

3.3. Survey Results

Results were compiled and analyzed in R via the R Studio software suite. Our analy-
sis consisted of an analysis of variance (ANOVA) followed by a post-hoc Tukey HSD
for a pairwise comparison of means. This study’s analysis involved multiple pairwise
comparisons which increases the chance of a type 1 error (false positive). To avoid
this problem, a Tukey HSD was used for detecting significant effects. The Tukey HSD
provides a more robust test of significance than pairwise comparison without correc-
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tion (Allen, 2017). The outcome measures were trust, attitude, and intention and the
demographic traits assessed were age, ethnicity, gender, continental U.S. region, and
frequency of bus riding.

3.4. Trust

A summary of findings in relation to trust are shown in table 2.

Table 2. Trust by Individual Differences

Age group was significant (F(2, 425) = 3.56, p < .05). A post-hoc investigation
revealed a significant difference between trust scores for the 18-44 and 65+ group (p=
0.0.04) but not between the 18-44 and 45-64 group (p= 0.10) or between 45-64 and
65+ group (p=0.76). These findings indicate that in terms of trust, differences exist
only between the 18-44 and 65+ age groups. Specifically, the 18-44 age group had
higher trust in AV buses than the 65 and up age group (Figure 1).
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Figure 1. Trust by Age Groups

The effect of bus riding frequency was significant (F(1, 426) = 21.85, p < 0.01).
Frequent bus riders had higher trust than those that are in-frequent bus riders (Figure
2).

Figure 2. Trust by Frequency of Bus Use

• Finding 1a: The 18 to 44 age group trusted AV buses more than the 65 and
up age group.

• Finding 1b: Frequent bus riders trusted AV buses more than in-frequent riders.

3.5. Attitude

Attitude toward AV buses differed significantly across age groups (F(2, 425) = 15.19,
p < .01). In addition, differences were also found between frequent and in-frequent
bus riders (F(1, 426) = 78.54, p < .01), and individuals that identified as “Asian
Americans” and individuals that identified as “White Americans” (F(4, 423) = 6.59,
p < .01). A summary of findings in relation to attitude is visible in 3
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Table 3. Attitude by Individual Differences

Here again, age group was significant (F(2, 425) = 15.19, p < .01). A post-hoc
investigation revealed a significant difference between attitude scores for all age groups
(45-64 vs. 18-44: p <0.01 — 65+ vs. 18-44: p <0.01 — 65+ vs. 45-64: p=0.02). The
18 to 44 age group had the most positive attitude towards AV buses followed by the
45 to 64 age group and finally the 65+ age group had the lowest attitude towards AV
buses. This is displayed in Figure 3.

Figure 3. Attitude by Age Group

Attitude for different frequencies of bus riding was significant (F(1, 426) = 37.37,
p < .01). As with Trust, we see higher mean values on behalf of frequent riders when
compared to those of in-frequent riders. This is visible in Figure 4.
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Figure 4. Attitude by Frequency of Bus Use

Attitude toward AV buses differed significant by ethnicity (F(4,423) = 4.38, p<.01).
However, a post hoc-investigation only found significant differences between individu-
als identified as White Americans with those identified as Asian Americans (p<0.01).
Asian American’s attitudes toward AV buses was significantly higher than those that
identified as White Americans. Figure 5 displays the attitude means by ethnic group
below.

Figure 5. Attitude by Ethnic Group

• Finding 2a: The 18 to 44 old age group had the most positive attitude towards
AV buses followed by the 45 to 64 year old age group and the 65+ age group
respectively.

• Finding 2b: Frequent bus riders had a more positive attitude towards AV buses
than in-frequent riders.

• Finding 2c: Asian Americans had a significantly more positive attitude towards
AV buses than White Americans.
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3.6. Intention

Intention to ride AV buses differed significantly by: age (F(2, 425) = 30.90, p<0.01),
gender (F(1, 425) = 5.10, p =0.03), frequency of bus riding (F(1, 426) = 78.54, p
<0.01), and ethnicity (F(4, 423) = 6.59, p < .01). A summary of findings in relation
to attitude is visible in table 4.

Table 4. Intention by Individual Differences

Intention to ride an AV bus differed significantly by age groups (F(2, 425) = 30.90,
p < 0.01). A post hoc-investigation revealed significant differences between intention
to ride for all age groups (45-64 vs. 18-44: p <0.01 — 65+ vs. 18-44: p <0.01 — 65+
vs. 45-64: p<0.01). Again, we see that intention to ride was highest for the 18-44 age
group followed by the 45-64 age group and finally the 65 and up age group. This is
visible in Figure 6.
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Figure 6. Intention to Ride by Age Group

Intention to ride an AV bus differed significantly by gender (F(1, 425) = 5.10, p =
0.03). Males had slightly higher intention to ride an AV bus than females as shown in
Figure 7.

Figure 7. Intention to Ride by Gender

Intention to ride an AV bus differed significantly between frequent and infrequent
bus riders (F(1, 426) = 78.54, p < .01). Frequent riders were found to have higher
intention to ride an AV bus than infrequent riders. This is seen in Figure 8.
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Figure 8. Intention to Ride by Frequency of Bus Use

Finally, intention to ride an AV bus also differed significantly across ethnicity (F(4,
423) = 6.59, p < 0.01). A post hoc-investigation revealed significant differences be-
tween those that identified as White Americans and those that identified as Asian
Americans (p < 0.01), as well as a significant difference between those that identified
as White Americans and those that identified as Latinx Americans (p=0.04). The
mean for Asian Americans was higher than White Americans and the mean for Latinx
Americans was also higher than White Americans. However, there were no significant
differences between Asian Americans and Latinx Americans. Intention to ride means
by ethnic group are visible in Figure 9.

Figure 9. Intention to Ride by Ethnic Group

• Finding 3a: The 18 to 44 age group had the highest intention to ride followed
by the 45 to 65 age group followed by the 65 and up age group.

• Finding 3b: Males had higher ratings for intention to ride than females.
• Finding 3c: Frequent bus riders had higher intention to ride than in-frequent

bus riders.
• Finding 3d: : Individuals identifying as Asian Americans and Individuals iden-
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tifying as Latinx Americans had higher intention to ride than those identifying
as White Americans.

3.7. Summary of Results

The results of this study provide insight into how individual differences relate to the
general U.S. population’s trust in, attitude toward, and intention to ride an AV bus.
Based on the results of this study it appears that frequency of use, and age group
are somewhat universally important across all 3 of our outcomes. In addition to this
observation we also see an interesting pattern where we observed a larger number of
significant factors for some of our outcomes than for others. Namely, intention to ride
an AV bus was significantly influence by 4 different factors (age group, gender, fre-
quency of use, and ethnicity) while attitude was influenced by 3 (age group, frequency
of use, and ethnicity) and trust only by 2 (age group and frequency of use). These
results as well as the individual findings presented above and in table 5 raise many
questions. The remainder of this paper seeks to organize these questions in a research
agenda with the goal of jump-starting future research related to trust in, attitude
towards, and interning to ride AV buses.

Table 5. Summary of Findings

4. PROPOSED RESEARCH AGENDA

In the following sections of this paper, we present recommendations for further research
based on the findings above. These recommendations are structured by individual

14



differences starting with age and followed by gender, ethnicity, and frequency of bus
riding respectively.

4.1. Age and Acceptance of AV buses

The results from the survey above indicate that there are significant differences for
trust, attitude, and intention across this study’s three different age groups. Notably,
the older age group (65+) had lower ratings across all three of these metrics when
compared to the 18-44 and the 45-64 year old age groups (see findings: 1a, 2a, and
3a). ). It is not clear precisely why older adults have lower ratings for our outcomes
but, these results are consistent with existing research (Hauk et al., 2018). Within this
literature, perceived ease of use is a common construct used to explain this relationship
(Davis, 1989; Gefen & Straub, 1997; Hauk et al., 2018; Venkatesh & Morris, 2000).
In the context of AV buses, however, is unclear how relevant this construct is as the
actual operation of the bus is automated and use is conceptually different as a result.

Aside from the construct of perceived ease of use there is increasing evidence across
literatures that type of technology and perceived usefulness of a technology may have
a role to play (Melenhorst, Rogers, & Bouwhuis, 2006; Morris, Goodman, & Brading,
2007; Selwyn, Gorard, Furlong, & Madden, 2003). In their meta-analysis, Hauk et al.
(2018) determined that perceived usefulness was moderated by type of technology.
Specifically, they found that perceived usefulness significantly impacted information
technology use when the technologies in question were “growth and knowledge acqui-
sition” rather than “social and emotional need fulfillment” technologies. It is unclear
which one of these classifications applies to AV buses but, our results in terms of
frequency of bus riding seem to support the argument that individuals who see a tech-
nology as more relevant have higher degrees of trust, attitude, and intention to use
that technology. Nonetheless, future research is needed to confirm or deny the role of
perceived usefulness in relation to AV buses.

Recommendations for Further Research
Based on the results of this study, new studies should investigate how to promote

intention, attitude, and trust in AV buses for older age groups. Studies of this kind
may wish to focus on perceived usefulness and determining if, as Hauk et al. (2018)
suggests, type of technology (or presentation of) plays a role in explaining the different
perceptions of older and younger age groups. In addition, understanding how the
concept of use is understood in an AV domain and if perceived ease of use is indeed
influential may also help provide insight into the relationship between age group and
acceptance of AV buses.

Research Questions - Age Group
RQ-1.1 What can be done to promote intention to use AV buses for older adults?
RQ-1.2 What can be done to promote attitude toward AV buses for older adults?
RQ-1.3 What can be done to promote trust in AV buses for older adults?

4.2. Gender and AV Bus Perceptions

Gender differences have already been found for the acceptance of various technologies
and AV buses seem to be no exception. Based on the findings in our study, we saw
significant differences between men and women in terms of intention to ride an AV
bus (see finding 3b). Why this was the case is not yet fully understood in the con-
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text of AV buses. Related work focusing on AVs, however, does offer some promising
insights. Specifically, affect has been found to influence intention to use AVs where
men associated positive emotions (pleasure) to AVs and women associated negative
emotions (anxiety) to AVs (Hohenberger, Spörrle, & Welpe, 2016). Prior research has
also provided evidence that age moderates gender and intention (Hohenberger et al.,
2016; Wang, Wu, & Wang, 2009). Future research on AV buses may wish to investigate
these different constructs and determine if these are applicable to AV buses as well.

Recommendations for Further Research The results of this study demonstrate
that there is a difference in intention to ride AV buses between men and women. Specif-
ically, women are less likely than men to ride AV buses. As a result, future researchers
may wish to focus on promoting intention to ride AV buses among women. In particu-
lar studies of this kind may seek to focus on affect and the possible moderating effect
of age.

Research Questions - Gender
RQ-2 What can be done to promote intention to use AV buses for women?

4.3. Ethnicity and Acceptance of AV Buses

In terms of ethnicity, our study revealed several sets of differences (see findings: 2d
and 3d). Specifically, we observed that White Americans had the lowest attitudes
towards and intention to ride AV buses when compared to Asian Americans and Latinx
Americans. The role of ethnicity in acceptance of AV buses and indeed in the broader
literature is still unknown as literature directly studying the effects of ethnicity on
acceptance and use of technology is scarce.

Recommendations for Further Research Research lines should be established
investigating how to promote attitude and intention for White Americans. Addition-
ally, it might be worthwhile for researchers to focus on what different ethnicities have
in common and what they have different from each other. This could be of use as
it appears that some ethnicities relate to acceptance of AV buses and others do not.
One explanation are differences in personal income or other social economics vari-
ables. However, it should be noted that such differences could be used to explain the
differences between White Americans and Latinx Americans but not necessarily for
differences between White and Asian Americans. Yet, this study found both.

Research Questions - Ethnicity
RQ-3.1 What can be done to promote intention to use AV buses for White Americans?
RQ-3.2 What can be done to promote attitudes toward AV buses for White Americans?

4.4. Conventional Bus Experience and Acceptance of AV buses.

This study found a series of results demonstrating that frequency of conventional bus
use impacts acceptance of AV buses. Consistent across all three of the outcomes in
this study we saw that individuals who were in-frequent bus riders had lower trust,
attitude, and intention to ride than those that were frequent bus riders (See Findings:
1b, 2b and 3c). One possible explanation for this trend is that for in-frequent bus
riders there are two factors at play while for frequent bus riders there is only one.
For in-frequent riders, these individuals are faced with the prospects of first, using
public transportation and second, using an autonomous vehicle. This is in contrast
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with frequent bus riders for whom the AV component is the only factor in play as
this population has already formed the intention to use public transportation. This
remains to be hypothetical however and future studies may wish to investigate these
relationships.

Recommendations for Further Research New research should investigate how
one can promote trust, attitude, and intention for in-frequent riders of conventional
buses. Studies seeking to investigate this may wish to consider the compounding of
technologies and if the fact that AV buses are both AVs and buses is factored into an
individual’s decision making.

Research Questions - Experience
RQ-4.1 What can be done to promote intention to use AV buses for in-frequent bus riders?
RQ-4.2 What can be done to promote attitude towards AV buses for in-frequent bus riders?
RQ-4.2 What can be done to promote trust in AV buses for in-frequent bus riders?

5. CONCLUSION

AV buses hold great potential to improve access to public transportation. Regardless,
acceptance of this technology need to be well understood before any of this potential
can be met. In this study, we identified several differences between demographic groups
in relation to autonomous buses. Based on the results of this study, this paper offers
a series of recommendations for future research. As a result of this study, it is clear
that acceptance does indeed differ by individual differences as such they should be
taken into account. Further research still needs to be conducted to investigate how
these individual differences can be addressed in the design and development of AV
buses. At present, there appear to be a large range of barriers to the acceptance of AV
buses based on individual differences. It is not yet known how these barriers may be
removed but certainly, until they are, acceptance of AV buses will remain limited.

6. LIMITATIONS

This study has three limitations. First, although self-report measures are useful and
widely utilized in empirical research, subjects often have ”limited and imperfect access
to many of their own internal mental processes, and may therefore not be able to give
accurate responses to questions about these processes” (Lavrakas, 2008, Pg.2). As a
result, when presented with a hypothetical scenario individuals may not always act
in accordance with their own expectations. Second, the demographic groups and cat-
egories utilized in this study were not all encompassing. More specifically, we did not
include multiracial ethnic groups or transgender identities in our demographic ques-
tionnaire. In utilizing a closed set of demographic traits, we may have inadvertently
influenced how individuals choose to categorize themselves. Finally, we did not look
at other influential individual factors such as personality that may have influenced in-
dividuals as suggested in recent literature (Esterwood & Robert, 2020; Robert, 2018;
Robert et al., 2020).
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Appendix A. Questionnaire Items Utilized

Question Scale

To what extent do you believe the behavior of an autonomous bus can be predicted from moment to moment? Completely (10) – Not at All (1)
To what extent can you count on an autonomous bus to do its job? Completely (10) – Not at All (1)
What degree of faith do you have that an autonomous bus will be able to cope with all systems states in the future ? Completely (10) – Not at All (1)
Overall how much do you trust autonomous buses? Completely (10) – Not at All (1)

Table A1. Questionnaire items used for measuring trust in AV buses

Question Scale

Overall, I find riding an autonomous bus to be a wise move. Strongly Agree (7) – Strongly Disagree (1)
Overall, I think autonomous buses are a positive thing. Strongly Agree (7) – Strongly Disagree (1)
Overall, I think riding an autonomous bus makes sense. Strongly Agree (7) – Strongly Disagree (1)
Overall, utilizing autonomous buses to get from one location to another makes sense. Strongly Agree (7) – Strongly Disagree (1)
Autonomous buses are a better mode of transportation than conventional (human driven) buses. Strongly Agree (7) – Strongly Disagree (1)

Table A2. Questionnaire items used for measuring attitude towards AV buses

Question Scale

If possible I expect to ride an autonomous bus in the future. Strongly Agree (7) – Strongly Disagree (1)
I could see myself riding autonomous buses more frequently in the future if possible. Strongly Agree (7) – Strongly Disagree (1)
I can see myself increasing my autonomous bus use if possible. Strongly Agree (7) – Strongly Disagree (1)
It is likely that I will frequently ride in other autonomous vehicles in the future if possible. Strongly Agree (7) – Strongly Disagree (1)

Table A3. Questionnaire items used for measuring intention to use AV buses
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