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Introduction
Automated vehicles have the prospect to make traffic more efficient, safer, and more ecofriendly in the years to come, especially when thinking about public transport. However, this
development and deployment is dependent on society’s willingness to use this technology.
Research shows that trust is fundamental to whether automated solutions are used by the
public (Schaefer et al. 2016, 377). Given this, it is an important task to explore which factors
contribute to an increase or decrease in trust from users of automated vehicles.
While earlier theories of technology acceptance were mainly focused on user reactions to
technological features, more recent work has highlighted trust as an important determinator
for technology acceptance (Glikson and Woolley 2020, 8). In this paper we follow the
literature by defining trust as “the willingness of a party to be vulnerable to the actions of
another party based on the expectation that the other will perform a particular action
important to the trustor, irrespective of the ability to monitor or control that other party”
(Mayer, Davis, and Schoorman 1995, 712).
The purpose of this study is to give a preliminary account of which factors affect users' trust
in public automated transport that can be used as input for future research on the topic. We
base our account on a focus group conducted with regards to user experiences from selfdriving shuttle buses in Drammen, Norway, where the questions asked were designed with
the aim of targeting users’ trust in the bus before and after going for a ride in it.
We found that the participants in the focus group exhibited a great deal of trust in the bus
they rode with. They appreciated the role of the host in the vehicle and viewed this as
fundamental to the trust in the bus, at least at an initial stage of implementation. The older
participants were more trusting when asked to consider the case where the host had been
removed, while the younger expressed concern especially with regards to night-time driving
without a host, because of the potential for crime and unpleasant encounters in an
environment that was unsupervised by a physically present host. We also found that most
participants viewed the bus as a social arena because of the presence of the host and the
intimate situation created when the passengers were gathered in a small bus. Finally, the
participants were favourably disposed to most design features of the bus, expressing that it
was “cute” and that they liked the yellow colour. However, they would specifically prefer
more space. They also expressed that futuristic designs are favourable to traditional van
design.

Method
Participants and study design
5 people were recruited for the focus group through Brakar. They were recruited through
their Facebook page, mail to contacts who had participated in previous activities at Brakar
and by word of mouth by the hosts on the shuttle buses. Participants received a travel gift
card and a free lunch for their participation. Among the participants we had 4 people
identifying as women and 1 person identifying as a man. 3 of the participants were in the age
group 70-90 and thus pensioners. The other 2 were in the age group 30-50, where one of
them had a job and the other was not capable of working (social services). Everybody had
tried the bus at least once before.

We completed a small qualitative study. It consisted of a questionnaire and a group interview.
Between the questionnaire and the group interview the participants took a ride with the selfdriving shuttle bus where what they said and how they behaved was noted down. After the
group interview, we had a debrief and the participants received their travel gift card. The
purpose of the study was to be hypothesis generating, and a starting point for further research.
The study is too small for our results to be generalized.
Ethics and data protection
The study was approved by NSD.
We considered the compensation fair. It was sufficient for encouragement, but the amount
was not big enough to make participants feel an “obligation to deliver”.
We obtained written consent from each participant before the study started. The questionnaire
was completed by hand by the participants and submitted manually by us to Nettskjema. The
papers were later destroyed. The group interview was recorded through the Nettskjemadiktafon. Nettskjema provides safe storage of data.
Questionnaire
The questionnaire consisted of 3 multiple-choice questions, 1 Likert scale question, 2 yes-no
questions and 5 open questions. It was designed with the purpose of getting independent
answers. The questionnaire had focus on mapping the participants’ demographic (age, gender
and work) as well as their transportation habits and thoughts and experiences with automated
vehicles.
Participants were given 10 minutes to fill in the survey anonymously. The questionnaire can
be found in Appendices as Appendix A.
Trip with the self-driving minibus
We did not ask the participants any questions during the trip nor was it recorded. However,
we encouraged the participants to speak up if they had any comments or thoughts and took
notes whenever it occurred. The purpose of this was to act as a passive observer and not
“control” the participants into thinking about a certain aspect. In this way we could get a
grasp of the participants’ immediate thoughts. A downside about this method is that the
participants may have had thoughts that they didn’t speak up about unless asked about it, and
hence we could have missed some important information.
Group interview
The group interview lasted for 1 hour and was a semi-structured interview. We had some
questions as a starting point but asked spontaneous questions if some interesting thoughts and
opinions appeared. The interview guide can be found in Appendices as Appendix B. Audio
from the group interview was recorded and later transcribed. The purpose of the group
interview was to explore the different opinions of the participants and have a discussion. The
intention was to get immediate viewpoints as well as critical thinking when exposed to other
opinions and maybe new beliefs after the discussion.
The group interview was conducted during lunch where everybody, both interviewers and
participants, sat at the same table. A representative from Brakar was also present during the
interview. The representative from Brakar sat at the opposite side of the interviewers. The

purpose was to give the interview a casual feeling, and at the same time keep interviewers,
participants and observers semi-separated and make the participants look mostly in the
direction of the interviewers. Other people involved in the project watched through Zoom.
The participants of the focus group were informed that there were people attending through
Zoom, but they did not see the screen. In this way they would not be distracted by the people
online.
In focus groups it is important to think about the appearance of conformity, and how to
reduce it. Research shows that conformity is reduced by the presence of an ally (Allen and
Levine 1968). No information about the participants’ opinions was collected before the study
started, and thus the presence of an ally was attempted to be assured through the selection of
members of the group. Each participant was chosen so that they shared a demographic
variable with at least one other participant (sex, age group, self-driving bus experience).
However, our group size was not optimal for conformity to be reduced. With such a small
group, the probability of having one person with opposite opinions of the rest is bigger than
in larger groups. Thus, there could have been participants who did not have an ally in the
group. Asch’s findings showed that conformity is the biggest when the majority is of size 4,
and an increase in the majority group beyond 4 did not have a significantly bigger impact on
conformity (Asch 1951, 188). With this in mind, a bigger group than ours would have been
more beneficial. However, the time limit and the depth of our questions did not allow us to
increase the group size considerably. In addition, we emphasized to our participants that their
opinions were wanted and that there were no right and wrong answers, and thus acted like
‘semi-allies’.
The questions were designed with the purpose of having the topics clear and easily
understandable to reduce informational conformity. Research shows that conformity is
increased when topics appear difficult or confusing to the participant (Sherif 1935). However,
in qualitative studies we might ask questions where the participants have no prior opinion.
The participant might adopt the other participants’ opinions without it being obvious to the
interviewer/researcher. We tried to reduce this by having a casual interview with room for
asking questions whenever the participants felt that they lacked information about the
subject.
We presented pictures of different automated buses during the group interview. The purpose
of this slide show was to show and compare different bus designs and get the participants’
opinion on specific designs. All images were free-use photographs downloaded from various
internet sites. The pictures are present in Appendix C, with the comment on which design the
group preferred.

Results
The questionnaire the participants answered before the bus ride showed that all of them were
initially very positive towards self-driving buses with an average score of 4.8 out of 5 where
5 is very positive and 1 is very negative. In the free text areas, they described it using
keywords like “safe”, “efficient”, “fun”, “environmentally friendly”, and “think it’s the
future”, see figure 2 for all. However, there were also questions regarding safety and whether
it was safe enough. Figure 1 shows their transport habits and on average they drive their own
vehicles more often than they use public transport.

Transport habits
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4-6 days per week
1-3 days per week
1-3 days per month
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0
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Figure 1. Transportation habits of participants.

Figure 2. Keywords used by the participants to describe their thoughts
about self-driving busses in public transport.

Three of the five participants were pensioners and had previously held positions in academia.
The two younger participants represented a different segment with both having experience
with being on welfare either themselves or through a partner.
On the trip, the host started asking who was unsure of how the bus worked. He continued by
showing how the sensors work with the help of a screen. He continued talking about how the
sensor data was interpreted and how the bus was programmed. He informed the passengers
about the new max speed limit (20 km/h vs. previous 16km/h) and talked about on which
distances the shuttle bus would reach the max limit. The host had knowledge of the “rough
parts” of the route, i.e. where the shuttle bus had some problems, and told the passengers in
advance. The passengers asked questions when they were uncertain about an aspect of how
the bus worked or wanted more thorough information.
The host controlled the bus manually on multiple occasions. That is, whenever the bus found
any obstacles, it calculated a new course, but it was necessary for the host to press a button to
do the actual overtaking.
During the whole trip all the passengers and the host talked together, and the host worked as a
“social middleman” for the conversation. In the beginning of the trip there were only a few
passengers talking, but the host engaged more passengers and by the end of the trip

everybody was talking. The host himself told that, from experience, young and old would go
from quiet to talking together during the trip. The social aspect was commented on several
times both during the trip and in the group interview by the participants. During the trip, one
participant talked about a small (regular) bus from childhood they enjoyed taking. They
highlighted that the size of the bus made it intimate and easier to talk to other passengers. In
the group interview we found that the combination of having a small bus going calmly
through the city and a social host present was something that all participants appreciated. The
participants all agreed that by having the bus considerably small and with a host made
favorable conditions for a social arena.
Illustrative quotations from the focus group:
“[...] those four [hosts] one meets, they are always so blithesome and helpful that
it’s a joy. So you really have handpicked class there”
“The little bus here is so cozy, very enjoyable every time you speak to the driver.
There is something special about that bus. So I hope that there will be more buses
like these around Norway [...] because it is a completely different experience”
In the group interview we found that the participants displayed a high amount of trust in the
autonomous bus they had tried. They showed significant confidence in the safety of the bus
under current conditions (host is physically present, speed limit is 20km/h, the bus drives
between 11 a.m. and 5 p.m.). One of the first things they were asked about their experience
was how they perceived the role of the host during the bus drive. Several participants
remarked about the importance of the host being present for the feeling of safety, especially
at an early stage of implementation.
Illustrative quotations from the focus group:
“Very important. [...] I think many people wouldn’t dare to get on if he wasn’t
there.”
“[...] maybe it was for the best that [the bus] had a host initially here in Drammen,
but it is supposed to drive without a host eventually, and then I expect the
technical bits to be so developed that it will be safe, and then I would trust it.”
“I think that at night time, then it might be safer with someone there.”
“As long as there is a driver so that there is someone who can look after that
everyone is well-behaved. That’s what I’m after. [...] It might not be needed in the
day time, but at night time [...]”
“And the [feeling of] safety that a driver provides. [...] that there is someone there,
who can answer questions”
When asked about the removal of the host in the future, the younger participants were more
sceptical than the older. One participant from the former group said that that would have to
be something that they must be accustomed to and another expressed explicitly that they
would not like it to be ridden remotely. The older participants were positive about the
removal of the host in the future.

Similarly, the older participants displayed higher levels of trust in the people responsible for
implementation of self-driving vehicles and the system governing safety. We found that one
of the younger participants expressed lower trust in authorities in general using examples of
systems protecting criminals instead of law-abiding citizens. This mistrust extended to the
authorities regulating which vehicles are on the road.
Illustrative quote from an older participant:
If they put a bus [on the road] then I would assume that the right safety measures
are taken and then I trust [the bus]. [...] There are a lot of competent people [...]
Some participants commented that it was not their preferred vehicle for transportation in
particular, but rather something enjoyable that they might take for fun sometimes. One
participant said that “It’s nice for those people who need it. I just see it as a fun trip”. The
participant also conveyed that it is not something they would use as public transport on a
regular basis mostly due to it not fully replacing the role of normal public transport with its
speed limitation of 20 km/h whereas normal public transport drives at 30 and 40 km/h in the
city.
When it comes to design, we found several interesting results. First, the participants preferred
a bus with futuristic design. In fact, they had more trust in a futuristic design than a
traditional one. The response was characterized by the notion “that something is happening”
and that the futuristic design aspired to a sensation of progression. The trust in such a design
was especially present amongst the older participants but shared by all. Second, they would
all like the bus to be a little bit bigger than the one they tried. Specifically, a wish for more
space for each passenger was expressed, especially if the bus ride would be longer (more than
about 20 minutes). One participant explicitly told that they had claustrophobia, and would
like the bus to be a bit bigger to counter this. Third, several participants said that they trusted
a bus with a bright colour more. Because of its colour and size, the bus had gotten the
nickname “the little yellow one” from the participants who were regular users. The
participants came across as convinced that the yellow little bus was their favourite, due to
their preference of its colour and design.
Finally, they expressed more trust in vehicles that had a design resembling ordinary
buses/shuttle buses versus vehicles that looked more like regular private cars.
Illustrative quotations from the participants:
“Without being used to the yellow one, I would have gone with the one that is an
eye-catcher. [The one up to the top is too similar] to a regular car, so I am more
skeptical towards that one. The square shaped little one is the most appealing one
to me.”
“I think color is important. So the yellow one, it is visible in traffic. But it may
well be bigger”
“And the top one there, that is too similar to a regular car, so that one I would
mistrust. So that small, square lump there, I think it appeals most to me.”

“I wouldn’t dare to get into a private car. I would think ‘What kind of maniac is
sitting there?’ Even if it is no one sitting there”
“ [...] I get a bit claustrophobic in the little bus. I think I would have felt much
better in a bigger bus regarding the size”
“The white one up to the left, (a concept car with a futuristic design) that one is a
bit cute. But it should have been yellow”
“[The design] is more future-oriented. A bit more ‘Oh, there is something there,
that’s how it will be in the future’. That’s what I think when I see it.”
The group of participants did not share much on the subject of sounds and other sensorial
experiences as they (quote) “did not think about it”. The subject of sound was centered
towards the act of making sounds, rather than the quality of sounds present. Regarding the act
of making sounds - pinging-sounds in particular - the participants expressed that they found
the vehicle to be incredibly silent and non-aggressive. Some of the participants noted that
they found the autonomous vehicle to be too silent and anonymous in traffic and that they
would prefer the vehicle to make more noise in order to increase levels of trust.

Discussion
The role of the host
What became apparent from the focus group was that the host’s role represented more for the
participants than just safety in the case of the need of overriding the automation. The hosts
informed passengers about how the bus works and socialized with the passengers. Contrary to
a driver in a regular bus, the automation in this specific bus made it possible for the host to
engage socially with passengers in a new way that all participants appreciated. This we view
as an interesting message from the participants, especially as many of them represented
groups that are among those scoring high on loneliness in the demographic of society, e.g.,
pensioners and the unemployed (Macdonald, Nixon, and Deacon 2018, 90-91) (Kim 2012),
so similar transportation projects could possibly benefit psychological health in society. We
suggest that this is an area of research that should be further explored.
In addition, it is possible that the perception of the setting in the bus as social and pleasant
affected the participants’ trust in the technical aspects of the bus. There is some evidence that
could back up such a relationship, as earlier studies suggest that there could be a direct
relationship between mood and affect on trust developments (Schaefer et al. 2016, 382). One
participant specifically expressed that the fact that the host seemed at ease and trusting in the
bus, made them feel more comfortable and safer themselves. The younger participants
expressed the need for a physically present host to trust the buses, while the older participants
would not mind removing the host, but deeply appreciated the host’s social role. Based on
this, it would seem that a total removal of hosts should be done gradually over time, to ensure
the trust in the bus from more people.

Demographic factors
The fact that the older participants showed a greater trust in the autonomous vehicles than the
younger ones fit well with existing research suggesting that older adults are more likely to
trust vehicle automation and decision aids than younger adults (Schaefer et al. 2016, 381). It
is worth noting that the elderly participants viewed the bus as solving specific everyday
needs, while the younger had used it exclusively for the experience of trying an autonomous
vehicle. As is stated in the literature, the perceived benefit of an automation can influence
whether or not the automation will be trusted (Schaefer et al. 2016, 382).
The differences in trust between young and old in the group were possibly further increased
by the differences in social capital. The older participants were pensioners where some of
them had previous academic careers, but all had been active in the workforce and thus had a
higher social capital. The two younger participants included one who was on welfare benefits
and one who had a partner on welfare benefits. The level of trust in authorities has in research
proven to be socioculturally qualified: low levels of trust vs high levels of trust in authorities
is determined by the socio-cultural background of the individual (Segaard and Haugsgjerd
2020). For example, individuals with high social capital have more trust in authorities than
individuals with low social capital (Vrålstad 2012). The differences in trust between the two
age groups might be better explained by the differences in social capital than age. Generally
speaking, Scandinavian countries score extremely high regarding ‘trust’, although recent
reports do address challenges in preserving the status-quo (Andreasson, 2017).

Design
The notion of anthropomorphism became apparent quite early in the discussion:
Anthropomorphism in the sense of attributing human assets and traits to a non-human
instance. This may include the act of nicknaming. Asserting a nickname to an object may
indicate a certain degree of personification and trust in the object, such as autonomous
vehicles (Waytz, Heafner, and Epley 2014). Several of the participants referred to the bus as
“the little yellow one” upon expressing their perceptions of the autonomous vehicle. Other
human assets and traits that were mentioned include “cute” and “fun”, when talking
specifically about the “the little yellow one”. This is not to say that all potential passengers
would have nicknamed the autonomous vehicle. Rather, it is to say that the level of
anthropomorphism amongst some of the passengers might have had an impact on their
answers during the discussion, as this was not their first time riding with it, and the sensation
of trust was already established based on anthropomorphism.
The size of the autonomous vehicle was also touched upon as a factor in trust. One of the
participants shared how his experience of claustrophobia in relation to smaller vehicles
affected his perception of the design. He would rather have preferred a vehicle with more
space to breathe to counter the claustrophobia. The notion of claustrophobia is something to
have in mind when discussing further production and implementation of autonomous vehicles
in the public transport sector in order to ensure universal design. All the participants
expressed that they wanted seats more like that of regular busses in public transport, which
have more space around them. The bus being a bit “cramped” was the main critique of its
design.
When presented with alternate designs some participants were concerned with the similarity
to a regular private car if the bus decreased in size and changed appearance, associating the

autonomous vehicle with a taxi. The distrust in less spacious vehicles was due to the notion
that one would share it with unknown passengers. might be occurring in this situation as a
local phenomenon, and not representative for. This reaction could still be investigated further,
perhaps in relation to cultural contexts and familiarity: The implementation of autonomous
vehicles in the USA are taxies, whereas in Norway they are not taxis, which therefore
produce different designs.

Limitations
The limitations of our study mostly concern the size and selection of the focus group. There
were only five participants in the focus group and that the selection was done in such a way
that the participants had all ridden the bus before and were positively predisposed to it.
Therefore, more sceptical voices were not well represented though one participant dissented
from the positive viewpoint on certain topics. The three older participants knew each other
from before and their views largely overlapped. However, they represented one of the biggest
user groups of the bus today and are therefore an important category of people to include.
On some occasions where some participants had positive opinions about the bus, they tended
to address the representative from Brakar (on the “wrong side” of the table). As the bus is a
test project, one possible theory is that these people wanted to convince the representative
into keeping the bus a permanent offer. It is also possible that these participants were hesitant
to express their negative thoughts in fear of losing the offer.

Conclusions
The main goal of the present study was to explore possible factors contributing to
trust/distrust in automated vehicles by conducting a focus group with passengers that had
taken the automated shuttle bus in Drammen. The focus group generated several interesting
results that could be used as a steppingstone for future research on the topic. Despite the
small number of participants in the study and the fact that there could be bias in our results
because of selection issues, what we found conformed to the literature to a great extent. The
older participants displayed a higher level of trust in automated vehicles generally than the
younger ones. Trust seemed to increase with use and anthropomorphic features of the vehicle
seemed to contribute to an increase of trust.
More surprisingly, we found that the shuttle bus in Drammen represented a valued social
arena for most of the participants. This experience, we found, was highly affected by the
presence of the host in the bus as well as with the fact that the small size of the bus created an
intimate space. Even if it is intended that the host will be removed from the bus eventually,
the presence of a host at an implementation stage of automated vehicles seems advisable.
Aside from creating a socially comfortable atmosphere for the passenger, the host conveyed
information and knowledge of how the bus worked to the passenger. This seemed to lead to
an increase in passengers’ sense of safety and trust in the vehicle.
The design of Brakar’s bus was well received by the participants with the one caveat of too
little space around the chairs. They also responded well to more futuristic designs and

negatively to more traditional car designs in the same size range. Future design
considerations should be made towards comfort and space.
Having considered the limitations discussed previously, we still regard our findings as
instructive to where new lines of research can be drawn concerning automated vehicles and
trust. As there are gaps in the literature relating to human operators’ and environmental
factors’ effect on trust development (Schaefer et al. 2016, 378), we suggest that our findings
on the role of the host and on automated vehicles as social arenas can be a starting point for
future research and help inform design and development today.
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