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Abstract. The expectations of potential users of Connected and Automated Vehicles (CAVs) reveal how
users conceptualize the technology, how they expect it to serve them and what they need from the service.
Previous studies of CAVs have concentrated research on user adoption, willingness to use, pay, and
future challenges of the technology. However, a few studies have explored the expectations of potential
users of CAVs. The knowledge of the expectations of potential users is essential for service designers to
understand the needs of each category of users to enhance user-level satisfaction and prioritize different
alternatives for service improvements. Through a qualitative and explorative study of potential users in
Sweden, this study presents three categories of the expectations of potential users of CAVs: Optimistic,
Pessimistic, and Contradictory expectations. The Optimistic expectations represent potential users'
positive insights of what they need for CAVs to be a successful innovation. The Pessimistic expectations
relate to the potential user's hope that adverse events will happen in the introduction of CAVs and that
the service will produce negative outcomes. The Contradictory expectations are conflicting expectations
that potential users have for CAVs which share both optimistic and pessimistic views. This study
discusses the implications of the categories of the expectations of potential users for service designers
and researchers. The study also proposes future recommendations for the extension of this research
work.

Keywords: Connected and Automated Vehicles, expectations, potential users, service design, human-
centered design
1 Introduction

Connected and Automated Vehicles (CAVs) are any type of vehicles that can understand their
surroundings, move, navigate, and behave responsibly without human input, which at the same time have
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connectivity functions enabling them to be proactive, cooperative, well-informed, and coordinated
(Nikitas et al. 2020). CAVs are an emerging technology that has the potential to transform automotive
transportation and urban environments if used wisely (Nikitas et al. 2019). Research studies have shown
that CAVs have potential benefits to reduce energy costs, increase accident prevention and traffic safety
merits, alleviate traffic congestion, improve travel behaviour and optimize fuel to prevent environmental
degradation (see e.g. Rios-Torres et.al 2016; Vahidi & Sciarretta 2018; Taiebat et al. 2019 and Ye
&Yamamoto 2019).

Despite the potential benefits CAVs pose to users, there is still a growing need to study the expectations
of potential technology users (Gabrhel et al. 2019 & Bansal et al. 2016). In the implementation and
planning of emerging mobility service, the potential userbase must be understood to determine the service
potential (Loubser et al. 2021). According to Lee & Yoo (2000), an approach to learning about users
needs of a technology is to explore potential users expectations. Expectations are a benchmark for users
when making decisions regarding service quality (Bhattacherjee 2001). Expectations are beliefs about a
technology's future performance and are essential in determining users perspectives of a technology
(Borup et al. 2006; Choi & Ji 2015 and Mamun et al. 2020). Exploring the expectations of potential users
can be the key to significantly improving service quality and utilization of a technology (Bellizzi et al.
2020).

Furthermore, expectations can help reveal how users conceptualize a technology, how they expect it to
serve them and what they need from the technology (Hiltunen et al. 2002). Therefore, by exploring the
expectations of potential users service designers can gain insights into designing CA Vs for future adoption
and usability (Olsson 2014). Service design is a method where designers create sustainable service and
optimal experiences for users in unique contexts and any service stakeholder involved (Goldstein et al.
2002).

A growing body of literature has focused studies on the willingness to pay and use CAVs, as well as the
future challenges of the technology (see e.g. Taiebat et al. 2019; Fagnant and Kockelman 2015; Fries et
al. 2012; Regan et al. 2017; Daziano et al. 2017 and Guanetti et al. 2018). However, there has only recently
been a more focused emphasis on expectations of CAVs from a user perspective (e.g. Grosso et al. 2021;
De E Lima Salgado et al. 2020 and Lee & Hess 2022). For CAVs to be a functional technology, they
should be able to accommodate current users needs while also attracting potential users (Mahmoud &
Hine 2013). It is essential to examine the expectations of both potential and current users to develop
market-oriented strategies that accommodate each category of user needs to enhance user level
satisfaction and prioritize different alternatives for service improvements (Beira™o and Sarsfield Cabral
2007; Dell'Olio et al. 2010). However, in the context of CAVs, there are few studies on the expectations
of potential users. Therefore, this study aims to explore the expectations of potential users of CAVs.
Hence, the research question is: What are the expectations of potential users of CAVs? 1 conducted an
explorative study with potential CAVs users resident in Sweden. This paper contributes with the
categories of the expectations of potential users of CAVs.

The rest of the paper is organized as follows: first, a literature overview of CAVs and expectations was
discussed. Next, a description of the literature method, research approach, interview approach, and
thematic analysis were discussed. Next, the empirical findings are presented as three main categories of
expectations of potential users of CAVs: Optimistic, Pessimistic, and Contradictory. Each category of
expectations comprises of four sub-categories. The optimistic expectation’s sub-categories are peak
performance, integration of fundamental features, safe and optimal road conditions, and convenient travel
planning and experience. The pessimistic expectation’s sub-categories are limitation of human abilities,
unclear roles and responsibilities, slow service adoption and inevitable challenges. The contradictory
expectations comprise of both pessimistic and optimistic views which mutually contradict. Therefore,
the contradictory sub-categories are resource conservation and resource depletion, inclusion of protected
characteristics and transfer of human bias, reliability and grey area situations, medical emergency
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response and medical health challenges. Finally, the conclusions and future research directions are
outlined.

2 Literature Overview

The literature overview guides and supports this study by providing a conceptual foundation and
interpretation of the subject under discussion— the expectations of potential users of CAVs. The
literature overview discusses an introduction to CAVs and Expectations.

2.1 Connected and Automated Vehicles (CAVs)

According to Nikitas et al. (2020), CAVs are any type of vehicle that can understand their surroundings,
move, navigate, and behave responsibly without human input, which also have connectivity functions
enabling them to be proactive, cooperative, well-informed, and coordinated. A vehicle capable of
autonomous driving and connectivity with other cars, road users, road infrastructure, and the cloud is
referred to as a Connected and Automated Vehicle (CAVs) (Guanetti et al. 2018). CAVs research and
development have risen in recent years, which has left some early speculation that the technology will be
made accessible to users in 2025 (Nieuwenhuijsen et al. 2018). CAVs comprise of several applications
with different functionalities (Shiwakoti et al. 2020). The cooperative adaptive cruise control (CACC)
application helps improve the efficiency and stability of traffic flow on a highway (Van Arem et al. 2006).
The variable speed limits (VSL) application help prevent or remove traffic bottlenecks (Han et al. 2017).
The simulations of the first-come-first-serve (FCFS) intersections application in CAVs help to show the
resultant traffic intersection delay compared to traditional signalling in traditional vehicles (Fajardo et al.
2011). Furthermore, CAVs has the potential for environments to enable more efficient signal prioritization
for public transport vehicles without having significant adverse impacts on other road users (Hu et al.
2014).

Although CAVs is an emerging technology, research has shown the technology’s potential to benefit users
and the society under several circumstances (Shiwakoti et al. 2020). For instance, researchers have studied
the capability of CAVs to reduce or eliminate traffic congestion by dynamically reversing a lane of traffic
on the road, which depends on the predominant direction of traffic at a given time (Levin and Boyles
2016). Research has also explored CAVs capability to intervene in potentially life-threatening situations
from the driver's perspective, which has been shown to prevent accidents through an auto-collision
avoidance capabilities (Elliot et al. 2019). Furthermore, previous studies have also studied the impact of
CAVs on emissions levels as a sub-topic, predicting reductions a fuel level consumption (Han et al. 2017
& Manzie et al. 2007). Research studies have also examined CAVs potential to reduce the time users
spend in vehicles, with experimental results showing that, depending on the technique implemented,
CAVs introduction could reduce travel times up to 33 percent compared to traditional vehicles (Lee and
Park 2012 & Mostafizi et al. 2017).

While there is a growing literature on CAVs, only a limited number of studies have explored potential
users' expectations of the technology (Gabrhel et al. 2019 & Bansal et al. 2016). Research have explored
expectations of CAVs as public concerns about safety, privacy, and data security, with the study results
showing that gender and demographics determine the expectation of users (Lee & Hess 2022). Also,
research has studied the tendencies of users' expectations of privacy, with the study result showing that
users are not concerned about the privacy of CAVs even if they are aware of the data being shared with
the technology (De E Lima Salgado et al. 2020). Another research addressed European resident’s
expectations and concerns about connected and automated driving with the research finding indicating
that users require trust to be willing to use CAVs (Grosso et al. 2021). The knowledge of the expectations



of potential users of CAVs is essentials to inform service designers of the needs of users which is crucial
to improving service quality of the technology (Bellizzi et al. 2020). Therefore, there is still a need to
explore the expectations of potential users of CAVs.

2.2 Expectations

According to the Expectation-Confirmation Theory (ECT), expectation is a factor of satisfaction because
it serves as a baseline or reference point for users when making decisions about service quality
(Bhattacherjee 2001). Expectations are also users' beliefs about a technology future performance (Borup
et al. 2006). The Expectation-Confirmation Theory (ECT) posits that whether a product or service failed
to meet, met, or exceeded a customer's initial expectations helps to determine their purchase satisfaction
and, ultimately, future purchase intentions (Hossain & Quaddus 2012). If expectations are too high, users
set themselves up for disappointment after using the technology, ultimately leading them to distrust and
reject the technology (Lankton et al. 2014). When expectations are too low, it can discourage users from
ever using the technology at all (Laumer & Eckhardt 2012). Thus, an appropriate expectation is crucial
to encourage users to adopt CAVs and decrease disappointment when expectations are matched with
experience.

The expectations of users are closely connected to ideas such as 'user needs'; however, 'user needs'
generally only encompass items that the user wants, desires, or demands, but users' expectations might
contain positive and negative views (Olsson 2014). The knowledge of user’s expectations is needed to
gather information on what users need, how they conceptualize a technology, and what features they
expect from the service (Hiltunen et al. 2002). Therefore, the knowledge of the expectations of potential
users can inform service designers on the attributes users expect from CAVs to meet their needs.
Exploring the expectation of potential users can play a key role in recording users' needs for emerging
technologies and is also particularly important to understand what successful innovations they could lead
to (Olsson 2014; Raita & Oulasvirta 2011). A true innovation of an emerging technology should exceed
users' expectations and address hidden and unaddressed needs (ISO & STANDARD 2010). Therefore,
exploring the expectation of potential users can help service designers learn about the relative concerns
of users that could lead to negative outcomes of CAVs in the future. Service designers can then address
these concerns at an early on stage of designing the technology to bring about innovation and continuous
service improvement (Bellizzi et al. 2020).

The expectations of users are not directly based on users experience with the technology but their
reflection of what services they think the technology should offer them (Olsson 2014). Even though user
expectations might differ from person to person and the expectations of users for CAVs might vary
between demographics (Cooper 2002; Bansal et al. 2016). The knowledge of the expectations of potential
users could provide service designers with an elicit diversity of user needs for service improvement and
innovation (Bellizzi et al. 2020).

Previous studies on users expectations for CAVs have focused on different contexts of expectations, such
as public concerns about privacy safety and data security, user tendencies toward privacy and the concerns
of European citizens on automated driving (see e.g. Lee & Hess 2022; De E Lima Salgado et al. 2020 and
Grosso et al. 2021). Still, there are limited studies on potential users expectations of CAVs (Gabrhel et al.
2019; Bansal et al. 2016). By exploring the expectations of potential users, designers of services can
gather information about what users need, desire and wants from the technology (Olsson 2014; Hiltunen
et al. 2002). Service designers can use the knowledge of expectations of potential users with a human-
centered approach to design CAVs to meet or exceed users expectations (Sanders 2002 and Greer & Lei
2012). This can help designers create a sustainable service and optimal user experiences in a unique



context for the users involved (Goldstein et al. 2002). Hence, the study's relevance - the expectations of
potential users of CAVs.

2.3 Literature Overview Method

The literature method presents how research describes Connected and Automated Vehicles (CAVs) and
expectations. I organized the search for literature following (Webster & Watson 2002) approach. I choose
the keywords 'Connected and Automated Vehicles', 'connected vehicles', 'automated vehicles', 'CAVs',
'transportation service', 'service design'. As conjoint search terms, various combinations of the terms;
'potential users', 'technology', 'expectation’, and "human-centered design' were used. Three databases were
primarily chosen during the search process of relevant literature: ScienceDirect, Google Scholar and
Scopus.

The initial step of selecting literature was based on the title and abstract of the papers, which resulted in
638 publications. If I considered the paper interesting for the study, the paper continued to the selected
literature. The next step was to filter papers I considered irrelevant for the study, which was done by
reading the introduction and conclusion of the papers; this step limited the papers to 158. After filtering,
I read the papers more carefully. I judged the papers on the content and relevance of the study: The
expectations of potential users of CAVs. I excluded papers that were not within transportation service and
not within the research scope: this step limited the papers to 22. During the search process and reading
the papers, I conducted forward searches to see which papers referenced the original paper of the author's
previously published papers. A backward search was also conducted where I explored papers in the
reference list relevant to my research area. The literature search process was iterative and flexible, so |
could go back to look for more literature pertinent to gain more knowledge on the research area.

2.4 The Research Approach

I used a qualitative research method to investigate the expectations of potential users of CAVs. A
qualitative approach was used because it helps investigate and analyze users' perspectives gathered from
interviews with various systematic techniques (Kaplan & Maxwell 2005). A qualitative approach is
valuable for exploring emerging technology, in this case, CAVs for the future improvement of the service
(Miles et al. 2014). A qualitative method also advocates an approach to research that values an inductive
analysis approach and emphasizes individual significance (Creswell 2014). Previous studies have
investigated user expectations of CAVs from a quantitative research point of view (see e.g. Lee & Hess
2022; De E Lima Salgado et al. 2020 and Grosso et al. 2021). Therefore, A qualitative approach expands
the knowledge area of the expectations of potential users of CAVs. Hence, a qualitative approach is ideal
for studying the expectation of potential users of CAVs.

2.5 The Research Design

The study's research design of the expectations of potential users of CAVs is an interconnection
between five research design components rather than a sequence of activities (Maxwell 2012). The
research design of this study comprises five research design components which are tied to each other.
As aresult, Figure 1 below shows the research design for this study. Each component was iterated as I
gained new knowledge of the research phenomenon. The research study addressed the Research
Question What are the expectations of potential users of CAVs? The Research Aim is to explore the
expectations of potential users of CAVs. Therefore, the Conceptual Frameworks included a literature
review on Connected and Automated Vehicles (CAVs) and expectations. The literature overview acted
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as a guide in identifying previous research studies and research gaps for the development and support of
the study (Okoli & Schabram 2010). The Research Method involved collecting empirical data through
semi-structured interviews with potential users of CAVs resident in Sweden. The semi-structured
interviews allowed for the collection of rich data for further analysis (Myers & Newman 2007). Finally,
a thematic analysis was adopted for identifying patterns, analyzing and validating the empirical findings
(Braun and Clarke 2006).

Research Aim

Conceptual
Frameworks

To Explore the
Expectations of Potential
Users of CAVs

Literature Overview on
CAVs and Expectations

Research Question

‘What are the Expectations
of Potential Users of
CAVs?

Research Validity

Research Method

Thematic Analysis, Data
Analysis Outcome

Gathering of Empirical
Data through Semi-
Structured Interviews

Figure 1. Research design of the expectations of potential users of CAVs

3 The Interview Approach

The collection of empirical data for the interview took a semi-structured qualitative interview approach
(Myers & Newman 2007). According to Rubin and Rubin (2005 p. 7), the semi-structured interview
method helps examine data collected from interviews more critically. Also, a semi-structured interview
allows for open and not guided material to be collected during the interview as the interviewee listens to
the respondent’s views and experiences on their terms, rather than collecting data that are simply a choice
among preestablished response categories (Kaplan & Maxwell 2005). Hence, the interview process of this
research study followed some activities in the recruitment of participants and interview procedure.

3.1 Recruitment of Participants

A total of 12 potential CAVs users from various parts of Sweden were interviewed. Nine people were
recruited via a snowballing strategy, in which the recruited participants recommended more participants
from their connection. The remaining three members were chosen based on personal connections and
participation availability (Vehovar et al. 2016). The sample size is consistent with the best practice
literature. Baker et al. (2012) argue that when examining sampling in qualitative research to answer how
many interviews are enough, a sample between 6 and 12 interviews might offer extremely valuable
findings and represent adequate numbers for a research study. Saunders et al. (2016) also suggested that
5 to 25 participants should be the minimum sample size for semi-structured interviews. Hence the study
sample size is large enough to provide diverse expectations.



In the recruitment of participants, six males and six females were chosen to ensure that both genders'
perspectives and contributions were represented equally (Forbes 2010). The criteria were potential users
utilizing public transportation or owning private cars since CAVs are perceived to be used within public
transport and personal vehicles (Hu et al. 2016; Feng et al. 2016 and Letter et al. 2017). Other criteria
were that the interview participants were Sweden residents that could speak English.

Table 1 below lists characteristics of the interview participants providing information about each
participant. For the anonymity of each participant, the code representing each interviewee consists of a
field identifier R1. Where R stands for Respondent and 1 is a numerical identifier. Gender F stands for
Female and M for Male. Others are Age, Occupation, Place of residence in Sweden and Duration of the
interview.

No | Participants | Age Gender Occupation Place of Residence in | Duration
Sweden
1 R1 45 F Data Scientist Falkenberg 23 min
2 R2 33 M Business Analyst Halmstad 33 min
3 R3 31 F Landscape engineer | Malmo 31 min
4 R4 32 F Data Scientist Malmo 27 min
5 RS 23 F UX designer Halmstad 21 min
6 R6 29 M Research Assistant | Halmstad 41 min
7 R7 28 F Research Assistant | Goteborg 28 min
8 R8& 34 M Assistant Lecturer Halmstad 44 min
9 R9 31 M Design Assistant Halmstad 35 min
10 R10 27 M UX designer/ Goteborg 49 min
Researcher
11 R11 35 M Research Assistant | Helsingborg 35 min
12 R12 29 F Software Engineer | Goteborg 46 min

Table 1. Interview Participants

3.2 Interview Procedures

The interview procedure was a semi-structured interview (Myers & Newman 2007). The interview
duration was 45 minutes maximum but allowed time flexibility if the participants were interested in
continuing the conversation (see Table 1). The interview procedure followed a sequence of activities. The
interview process started by setting the stage for the interview, which involves contacting the participants,
describing the study, selecting and scheduling the interview dates and sending out invitations. During the
interview, I ensured each participant's comfort. For example, options were discussed for freedom, privacy,
and confidentiality. Consent was requested from each participant to record and transcribe the interview
for the purpose of the research study. An interview guide was used to facilitate understanding and prevent
misinterpretations during the interview (see Appendix 1). Considering CAVs are an emerging technology
(Liu et al. 2020), during the interview, I shared a video on what are automated vehicles? designed by the
Pennsylvania Department of Transportation. The video was shared with each participant to describe the
concepts of Connected and Automated vehicles (CAVs) and trigger further discussions. According to
Jewitt (2012), videos can be used alongside interviews or focus groups to prompt discussion, stimulate
recall or provide a basis for reflection. Also, other mobility-related research has used a similar method to
explain and introduce concepts to participants (Fioreze et al. 2019). At the end of the interview, each
participant was appreciated and asked follow-up questions on their experience and other feedback they
considered relevant to the study. After which, the participants were encouraged to request details and
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progress concerning the research study(See Table 2 for summary of interview procedure). Each interview
was performed by remote video meetings and was recorded and transcribed independently to ensure the
accuracy of the insights generated by each participant.

Interview Summary

The interviews were systematically conducted, and Table 2 below shows a summary of the interview

procedures.

Before the Interview

Initial contact with
participants.

Description of the study.

Interview date selection.

During the Interview

Privacy and confidentiality
assurance.

Freedom to opt-out.

Received Consent to record

After the Interview

Appreciation of Participants.

Allowed to Received
Feedback from Participants.

Asked to suggest other

Description

All interviews were:

conducted remotely via
video meeting

Semi-structured

and transcribe. interview participants.

Video meeting scheduled. Recorded

Brief Background of the Freedom to follow up and
Invitation sent out. study. request material. Average time: 45 minutes
Discussions (following an Transcribed
interview guide).
Analyzed

Table 2. Summary of interview procedure

3.3 Thematic Analysis

The empirical material gathered during the research study was analyzed using a thematic analysis method
described by Braun and Clark (2006). The method was suitable for organizing and identifying patterns in
the large empirical data set. The data analysis was carried out to make sense of the expectations of
potential users of CAVs. Therefore, the analysis was systematically done by exploring a data from the
interview study and arriving at meaningful results instead of using predetermined categories. The analysis
was done using a digital whiteboard called Miro. Miro is an online whiteboarding platform with digital
sticky notes and various functionalities supporting research and design. The study analysis was carried
out in six phases as described below:

1. Familiarizing with the data: This phase involved transcribing the recorded interviews from audio into
text. It included listening to the audio recording of each participant interview, typing word for word and
posting each phrase and sentence on separate sticky notes on Miro. Each sticky note was marked with an
identifier (R1 to R12) for easy identification and anonymity. All sticky notes were assigned the same
colour - yellow.

2. Exploring and coding data: Here, colour-coding was used in different parts of the text by using
sticky notes of different colours on Miro. Every text was read line by line, keywords and phrases that
stood out were highlighted in different colours. The coding was conducted to show patterns from
semantic contents, this means that there was no attempt to theorize or analyze the broader meaning of
the text. See example of coding process in Table 3.



Data extract Coded for

” It will be quite interesting to find out that the services provided by 1. Service accessibility without the use of
the technology doesn't even need an Internet connection to work, even internet connectivity
when your phone is on the flight mode.”

” The GDPR rule should also be put in place rules and the Code of 2. Clear privacy terms
Conduct about data privacy that is easily understood.”

” If they would somehow make it so that users would have to state
their journey first before they purchase a ticket, then I would see that 3. Ease of travel
as a very viable alternative, or let's say, viable innovation. Also, that
the prices will remain same or reduced you know.”

“It should be connected to my calendar to be able to make 4.  Service attributes
recommendations for me”

Table 3. Data extract, with codes applied

3. Grouping of coded data: Here, | identified patterns that ran through the data by looking at all the
colour-tagged phrases and figuring out what they had in common. I systematically grouped the codes
into categories that shared a similar idea. For instance, codes that were related to the positive views of
each respondent were grouped under Positive statements. Grouping the codes together was an iterative
process, going back and forth on how the codes related to each other.

4. The building of themes: Here, the theming process was done by grouping the categories that were
related to each other. For example, "I will love to have ..." and "it will be quite interesting to have ..."
was grouped under the positive statements. "I worry about people ..." and "I don't think machines are
gonna get it ..." were grouped under negative statements. While words that mutually contradict like "it
can preserve the environment ..." and "I think this technology will enhance it ... " The tendency to transfer
the biases is possible..." and " I think that everyone can profit from it anyways..." were grouped
under conflicting statements. The themes process was reviewed following Braun & Clarke’s (2006) two-
level process: reading the collected data in each theme and considering a coherent pattern. If the pattern
seemed coherent, it proceeded to the second level. At the second level of reviewing, I checked the validity
of the themes to see that they reflected the meaning of the collected data.

4. Renaming, organizing, and defining: Here, the themes were organized, renamed and defined to reflect
the research question better and make it easy to understand. For example, 'positive statements' was
renamed 'Optimistic Expectations', 'negative statements' were renamed 'Pessimistic Expectations', while
mutually 'conflicting statements' were renamed ‘Contradictory Expectations'.

5. Presenting and reporting findings: This step was done by writing the conclusions and visually
presenting them in a way that readers would find it meaningful and easy to understand. A diagram (see
Figure 2) and a text description as “outcome of data analysis” were used to present the findings. This was
done to logically present a coherent story that describes the themes, show trustworthiness and provide
sufficient evidence of the themes related to the research question (Braun & Clarke, 2006).

6. Validating the accuracy of findings: To ensure the accuracy of results, the whole data and findings
were iteratively visited repeatedly, looking out for errors to correct, things to improve and alternative
explanations to try. At the end of this phase, three categories of the expectations of potential users were
presented: Optimistic, Pessimistic and Contradictory.



3.4 Ethical Considerations

The study consisted of remote interviews where each participant was well informed about the research
study. No participant was incentivized or coerced in any way to take part in this study but participated out
of a free will and interest in the topic (Myers & Venable 2014). Any identifying information has been
kept confidential and excluded from reports and documents. Consent to record, transcribe and analyze the
data was asked and received from each participant. Participants were given a choice to opt out of the
interview when needed. Participants were also encouraged to follow up on the progress of the research
study. The material collected was only used for the study. Respect was given to each participant, and
findings were recorded accurately and presented honestly. This study ensures credibility by answering
what is intended to answer, and the findings are true representations of the participants' reflections
(Glasziou et al. 2004). The findings can be transferable to other contexts even though this research
addresses a specific context: the expectation of potential users of CAVs. Researchers and designers can
read and decide if it is transferable to their situation or not. Other researchers can replicate this study
because it lays out all stages in transparent, honest and adequate detail. By limiting my preconceptions
and allowing the analysis to be data-driven, | maintained scientific integrity by ensuring the anonymity
of participants on empirical findings.

4 Empirical Findings

The study answers the research question: what are the expectations of potential users of CAVs? The
study's empirical findings are organized into three main categories of expectations of potential users of
CAVs: Optimistic, Pessimistic and Contradictory Expectations. Each category of expectations comprises
four sub-categories. The optimistic expectations sub-categories are peak performance, integration of
fundamental features, safe and optimal road conditions, and convenient travel planning and experience.
The pessimistic expectations sub-categories are limitation of human abilities, unclear roles and
responsibilities, slow service adoption and inevitable challenges. The contradictory expectations comprise
pessimistic and optimistic sub-categories that mutually contradict. Therefore, the contradictory
expectations are resource conservation and resource depletion, the inclusion of protected characteristics
and transfer of human bias, reliability and grey area situations, medical emergency response and medical
health challenges.

4.1 Optimistic Expectations

The optimistic expectation represents potential user’s positive expectations of what they need for CAVs
to be a successful innovation. They expect that positive events should happen with the introduction of
CAVs and that the future of the technology has hope for positive outcomes.

Peak performance: The majority of potential users expect CAVs to operate at their highest level of
performance and productivity at any given time, have understandable standards and accurate inbuilt
communication devices.

So, like, uh, sure, I will love it to have 100% performance, so maybe there is some kind of an
error in the communication that would be really against everyone, like against the passengers so
like 100% performance is needed. (R6)

They should have some sort of standards that they adhere to, which should be easily to
understand you know and have inbuilt communication devices that is accurate and all that. (R8)
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Most potential users also expect CAVs to save transportation time and avoid delays at the bus station.
R2 stated it as:

1 think that this vehicles will save transportation time and avoid delays at bus stations.

Integration of fundamental features: The majority of potential users expect CAVs to combine many
essential elements into one single to form a unified whole, so they do not have to worry about different
things simultaneously. They hope that CAVs will integrate timely updates, notifications, and
personalized reporting.

1t should be connected to my calendar to be able to make recommendations for me.(R4)

Most potential users hope that CAVs inbuilt services should function on flight mode and provide
accurate GPS location with the ability to track family and friends in case of danger.

It will be quite interesting to find out that the services provided by the technology doesn't even
need an Internet connection to work, even when your phone is on the flight mode. (R5)

If my spouse is going out of town, I can be able to track and know he's safe and what's
happening on the road as he's travelling. I would like to know that information, especially if he
drives into an area where network is a problem. There has to be a provision where family and
whoever is important in a user's life is able to get some access to their journeys. (R3)

Many potential users expect CAVs to integrate GDPR for ethical and privacy reasons, and the service
should adopt items like strollers for women.

The GDPR rule should also be put in place rules and the Code of Conduct about data privacy
that is easily understood. (R9)

If women are most likely to be at home with the kids, then the vehicles really need to be adopted
for a stroller, for instance. (R12)

A few potential users express their need to have the technology provide a service that shows roads with
lamps to help them make decisions on routes to walk in. R1 mentioned:

If it could give me that information of knowing the roads with lamps and roads without lamps
because here in Malmo some roads have no lamps and it is usually dark at night. Knowing this
information before hand, then I know what road to take in certain hours.

Safe and optimal road conditions: Most potential users expect the roads to be convenient for all road
users and animals and should be wide enough with appropriate crossings. R6 stated it as:

There should be more Zebra crossing on the road, not only at the T junction and also for the
bicycle...there should be more separate crossing on the very big roads...there's not going to be
any hitting of people on the road...that would be very nice, or even animals. I think it also be
good.

Most potential users expect that the introduction of CAVs should provide more convenient bike lanes,
zebra crossings, and pedestrian paths that make it easy to walk with children without distractions.

Iwould say the first thing is that there are pedestrian paths so pedestrian paths make it easy for
us to walk without distraction, especially with little children. (R8)
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Convenient travel planning and experience: The majority of potential users hope that prices will be
stable or reduced in terms of travel and that they will be able to plan and choose their journeys first
before purchasing tickets.

If they would somehow make it so that users would have to state their journey first before they
purchase a ticket, then I would see that as a very viable alternative, or let's say, viable
innovation. Also, that the prices will remain same or reduced you know. (R10)

Most respondents expect to have shorter time travels and the ability to quickly reach challenging places,
such as the outskirts of cities.

I would like to see where I buy tickets basically and plan my travels... I can see if I need to
change a train or change bus or how it works. If you're going somewhere in the outskirts of
Halmstad, it's a bit of a challenge. So for me that has been my major problem. (R3)

4.2 Pessimistic Expectations

Pessimistic expectations relate to the potential user's hope that adverse events will happen in the
introduction of CAVs and that the service will produce negative outcomes. Potential users express a
lack of hope or confidence in the technology.

Limitation on human abilities: Most potential users believe that CAVs will make human-to-human
interaction more difficult and take away human attitudes to taking action in certain events. According to
R9 and R1 respectively:

And to still feel human, that's my concern...not to remove the Interaction between the users of
the cars...humanity needs to maintain the social aspects.

I don't think machines are gonna get it better than humans...unlike humans who use their eyes to
see what is really happening and take the action.

Most potential users expect some drivers to lose their jobs. They also see people depending too much on
technology to help them behave responsibly even though human sanity will still be needed to drive.

I'worry about people who have regular jobs as drivers. If more people get these cars, what
happens to them?(R7)

I'would say, not to remove the human factor...because we move towards a fully automated car
world. Protecting people is always good, but then again, if people need to start relying on
technology not to hit people, I would say that's not good.(RS5)

Unclear roles and responsibilities: Most potential users believe that the service will contain
hidden terms of use and false advertisements. As a result, some might not do their jobs
properly, so someone else is left to bear the burden or settle with less than they bargained for.
According to R9 and R7 respectively:

You know the ethical concerns about when you're making a lot of things automated.
Who is responsible for it? you know when something goes wrong cos, they keep saying
good things about this technology.

Usually when we use technology and there's a whole document talking about several
things, we rush to consent or I agree to the terms. So they would need to find a way in
which someone understands the terms clearly.
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Several potential users expect a failure to achieve a reasonable level of clarity with CAVs especially
when it comes to civil roles and responsibilities between the owners, operators, and authorities.

Slow service adoption: The majority of potential users believe that people who need access to the
service may not adopt it because it may not be affordable and not fully trusted yet. They also expect
usability challenges because some users will not adopt it simply because others have not yet adopted it.

I mean, we, we really cannot say as to when it comes to the cost of tickets if feel is going to be
expensive with the introduction of these cars. (R9)

So I know that these cars are expensive and I at the back of my mind that I wonder
when everyone will be able to afford one... I feel like it's going to take a long time for
people to actually let go of what they already have to welcome the new...I think that's
the biggest minus to this autonomous vehicles. (R3)

Most potential users expect that” users would may not adopt CAVs due to difficulties of letting go of
old cars and lack of initial trust for CAVs. They express that this will be caused by an inability to access
the service or a lack of awareness.

I wonder do people now have to discard their old cars for new ones. So, with such a vehicle,
yveah? The reality is you can have a connected vehicle, but what about the other person? What
about the bus? What about the two track? What about the the fuel tank that is on the road? How
many people are even aware of the technology you know? (R1)

Twouldn't put the lives of people and trust the technology quite yet. If it works some of the time, 1
wouldn't say that we are in a in a place where I would trust it fully yet. (R7)

Inevitable challenges: The majority of potential users expect that there will still be accidents on roads
and that CAVs will not solve traffic problems.

Even in the US with all their technology developments, no matter how safe your your car is, you
can still get an accidents. Is just thing with the transport industry, the problems with accidents
on road traffics will always be there (R11)

Most potential users expect unethical data sharing and hacking to increase and that GDPR will be a
barrier to data sharing, and that human error will still be inevitable.

GDPR rules is one of the unrealistic achievements I see, which probably might be a barrier to
these cars. That is why I still think there's a possibility of hackers or something that I'm curious
to know how the information will be stored. (R9)

4.3 Contradictory Expectations

Contradictory expectations are conflicting expectations that potential users have for CAVs which share
both optimistic and pessimistic views. They represent mutually opposed or inconsistent expectations.
The respondents expect something but, at the same time, expect something contrasting. They believe
that the ideal solution doesn't always work, but at the same time, things can go either way, positive or
negative.

Resource conservation (Optimistic): Most potential users expect that CAVs will efficiently use
resources by embedding car-sharing in their service, preventing pollution and being environmentally
friendly. They expect to see an increase in public transportations on the roads. Therefore, traffic will be
reduced.
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Because people are sharing instead of just driving his or her own cars...it prevents pollution and
saves resources and they will be more buses you know and people will not have to wait long.
(R6)

This technology has the possibility to really mitigate the climate change if it gets rid of the

production of cars and or some of the production of cars and then also be able to use cars when
they are idle.(R12)

1t can preserve this environment that we're in and still be able to do what we need to do
efficiently and in even with better speed and time and more preservation of life.(R10)

Most potential users expect that CAVs will bring about the utilization of parked or unused cars which
will avoid the production of more cars.

They should make sure that it also includes an easy possibility to utilize cars that are just being
parked. (R9)

Resource depletion (Pessimistic): As opposed to potential users' expectations of resource conservation,
most potential users expect car companies to produce unnecessary products and services, leading to
unauthentic and unnecessary innovations that will lead to the depletion of resources.

Some of them are independently working and then now they are like talking more about having
to put these technologies together right? And have it called another name, something that 1
mean like the pressure to be innovative, seem like more like having to present what we already
have then rather than presenting another and that kind of technology. (R12)

Most potential users also expect that CAVs won’t solve the issues of too many cars on the road; instead,
will cause an increase in the number of public transportations leading to more traffic. As started by R10:

But, that does not solve the issue of there being too many cars on the roads. Roads and cities
will be as congested as they are. As long as we don't reduce the total number of cars, you can
interconnect them all you want.

A few potential users’ belief that the transport sector a big villain in climate change.

The transport sector is a big villain so to say, in the climate change, uh, in in a negative climate
change and I think this technology will enhance it. Thereby increasing the use of resources
rather than saving the planet. (R1)

Inclusion of protected characteristics (Optimistic): Majority of Potential users expect that CAVs will
be designed in such a way that people with different protected characteristics can access them equally.
They believe protected characteristics such as race, gender identity and expression, sexual orientation,
physical abilities and appearance, age, pregnancy status and levels of literacy should be included in the
design of CAVs, thereby reducing bias. Also, they expect that safety checks should not be
predominantly done for one gender but for everyone

Safety should be for everyone and it should be equal.. and it should not also be based on what
colour of your skin is... The safety tests should be more broad and and fit everyone in a in a
more equal way. Let's say the typical man is tall, what happens to everyone else that doesn't fit
that framework? And the same goes for a pregnant woman. You need to have everyone included
in this so it doesn't only recognize one kind of person, that that's also a problem that they need to
consider.(R1)

Like the service should include of kind of people in its design regardless of color or gender (R2)

Majority of potential users expect that CAVs will be beneficially for everyone since its services will be
used in public transportation
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1 think that everyone can profit from it anyways. Also, people that use the public transport like
people who cannot afford a car that they can still benefit from connectivity. (RS5)

Transfer of human bias (Pessimistic): Conflicting with the removal of human bias, the majority of
potential users expect that CAVs will be influenced by the prejudices and biases of the humans who
designed them. They expect there will be a tendency for the algorithms to be biased since humans are
going to design them.

I'm not quite sure like just from the top of my head when it comes to driving, there could be some
bias due to you know the clichés woman are worst drivers. (R10)

What will be used to train all these models and algorithms are going to be done by human
beings. The tendency to transfer the biases is possible. (R1)

Most potential users expect that CAVs will not bring about improvements in gender imbalance, and
women will still be seen as inferior drivers. Interestingly, most potential users expect the system to be
biased toward women by setting off unnecessary warnings when a woman is driving.

1 know that when they do these kind of crash tests for cars, they usually use a man as a dummy
leaving out females, pregnant women and all that. (R7)

In most cultures women are seen as inferior drivers compared to to male driver. So I could see
that in in those cases maybe if you would not design, the service in an ethical and gender-equal
manner, female drivers would be seen as a higher risk towards other participants on the street.
As a result, whenever a female driver is near, the collision prevention assist might might give off’
early or unnecessary war. (R3)

Reliability (Optimistic): Majority of potential users expect CAVs to perform their intended functions
relating to performance, security, privacy and safety under stated conditions.

I don't know how far it goes or how far it will go, but it shouldn't compromise my safety since
other cars are able to connect to me and read information and send information. It shouldn't
compromise where I am at each point in time. Somebody that has no business knowing where 1
am, I don't want them to know...But with the GDPR rules and everything, I think there will be
some privacy ethics concerning the data of people. (R7)

Majority of potential users expects a measure of trustworthiness from CAVs functionality. As stated by
R10:

Like car assistant services have have been around for a while again, like blind spot detection,
collision Assist, adaptive cruise control and all that relies on sensors within the car that are not
very costly to produce and implement in a car and people rely on these features more and more
that to a point where maybe they they trust their lives with it. For example, the autopilot in Tesla
cars.

Grey area situations (Pessimistic): Clashing with the potential user's expectations for CAVs reliability
majority of potential users belief that there will be situations when there are no firm right or wrong
answers and which will lead to some form of interpretation.

What kind of data is going to be shared in that communication and and who's gonna be the
gatekeeper to ensure that the right information is shared... How do I ensure my safety? I think
there are some grey lines there. (R3)

Its not always accurate...and if it's just connected and it's just going to give you a signal then
you don't know the sanity of the person driving, whether he will heed to the signal or not. (R8)
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The majority of potential users expect some grey lines in ensuring safety and also with how obtrusive
surveillance will be.

The surveillance thing could be something that many people are worried about, about their
privacy and sharing too much data. Not only location but I don't know what other data is
shared. (R1)

Most potential users expect a level of unreliability with the correctness of data that will be collected about them
and transmitted over cell towers. Potential users belief that relying on data to avoid a crash is unrealistic.

Where's the information being stored? Who will have access to this information and what
information is this car collecting about me? Is it just collecting my routes on the road or will it
go so much into getting personal data from me? (R9)

I don't see a reason for it to be interconnected and reliant on data transmission over cell towers.
1'd rather know that my car has sensors that are able to detect other cars at an intersection in
order to avoid a potential collision, rather than having to rely on other cars sending their data
correctly to the service, which then determines if there is a potential for a car crash that then
sends that info back to my car. (R10)

Medical emergency response (Optimistic): The majority of Potential users expect that CAVs
should render emergency services to react quickly enough to avoid damage or loss of life.

The first respondent aspect, where to send signals in case of a crash, that would really be good
because I know a lot of people die not because of the accident itself, but because the didn't have
timely help for medical support. (R5)

Most potential users expect that CAVs should help mitigate current accident issues on roads and offer
quick help in case of emergency.

1t should be one of the main ways of solving accidents or should I say, in mitigating the issues

that we currently have right now with accidents. It should lead to Vision Zero, since they want

zero deaths from road accidents by a certain time in Sweden.So I expect that there should be

some sought of ways to call for quick help in case of emergency (R3)
Medical Health challenges (Pessimistic): As opposed to their expectations of emergency response,
most potential users expect that CAVs may not be able to quickly attend to medical health issues which
can then lead to death.

I'was imagining maybe let's say someone has a heart attack on the road, would it be able to

quickly activate a function of help to enable the car not be in an accident? Because if not the

person can die (R9)

Interestingly, a few potential users expect CAVs to cause mental health issues because people will have
less human to human interactions. They also expect mental health to be challenging to diagnose because
people will not be as expressive anymore.

Just a little fact of being able to ride the bus with someone is an excuse for me to interact with
other humans. But when you're in a car, you can be alone and closed out... So, I'm also
concerned about mental health in that sense. Because part of the remedy for mental health is
interacting with others, it will be difficult to detect mental health challenges in the society
because cars have more of the decision making functions. So people are able to hide a little
more. (RS)

Most potential users expect that some emergency vehicles might be an obstruction to users in
wheelchairs.
Someone who has a wheelchair might be in the way, and sometimes I also feel like if an
ambulance or an emergency vehicle had to pull into these roads, they will be blocked.(R7)
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4.4 Outcome of Data Analysis

The result of the analysis are three categories of potential users expectations for CAVs: optimistic
expectation, pessimistic expectation, and contradictory expectations. Each category of expectations
comprises of four sub-categories. The optimistic expectations sub-categories are peak performance,
integration of fundamental features, safe and optimal road conditions, and convenient travel planning and
experience. The pessimistic expectations sub-categories are limitation of human abilities, unclear roles
and responsibilities, slow service adoption and inevitable challenges. The contradictory expectations
comprise of pessimistic and optimistic sub-categories which mutually contradict. Therefore, the
contradictory sub-categories are resource conservation and resource depletion, inclusion of protected
characteristics and transfer of human bias, reliability and grey area situations, health and emergency
response and health and emergency challenges. The categories of expectations of potential users of CAVs
presented in this study do not claim to cover the full scope of the expectation of potential users of CAVs.
However, they empirically provide an initial set of the expectations of potential users that could inform
service designers and researchers.

As shown in Figure 2 below, the optimistic expectations for CAVs by potential users, have to do with
their positive expectations of what they need for the technology to be a successful innovation. The
findings show that potential users expect CAVs to have the ability to meet or exceed the requirements
such as automation, connectivity, accuracy, accessibility and communications. Therefore, they
expect peak performance. Potential users also expect the integration of fundamental features into
everyday driving behaviour as much as possible with the best tools for success. They believe that CAVs
technology should be integrated into one easy-to-use interface with features like the internet, GPS,
GDPR and even room for items like strollers for women. Furthermore, potential users expect safe and
optimal road conditions for using CAVs They expect minimal traffic, less obstructions on the road and
well-built roads that are safe and convenient for all road users and animals. The findings also suggest that
potential users expect to be able to plan their travel ahead of time, enjoy an unburdened trip and have
stable or reduced prices. They also expect to have shorter travel times and be able to reach challenging
destinations like the outskirts of cities. They expect all these to enable them to have a convenience travel
planning and experience.

Furthermore, Figure 2 below shows that potential users of CAVs also have pessimistic expectations
related to them expecting negative outcomes from CAVs. They expect CAVs to lead to some
impose /imitations on human abilities, such as reducing human-to-human interactions and taking away
human emotions. They expect CAVs to take away some people's jobs and limit humans' abilities to
perform tasks that they enjoy and are good at, such as driving. Furthermore, they expect that there would
be unclear roles and responsibilities with the use of CAVs, which will always lead to uncertainties about
who is responsible. They expect that people may be left to bear the burden of what they are not responsible
of. Potential users also expect a slow service adoption of CAVs due to affordability, lack of trust and
whether or not others have adopted it yet. Again, potential users expect that there would be inevitable
challenges when it comes to the use of CAVs. They expect that no matter what is done, challenges such
as accidents, unethical data sharing, hacking, GDPR issues and human error will still happen.

Potential users also express contradictory expectations, that is, expectations where the optimistic and the
pessimistic collide. They expressed mutually opposed or inconsistent expectations. They expect that
CAVs should promote resource conservation but, at the same time, expect it to lead to resource
depletion. They expect CAVs to reduce pollution and traffic by promoting car-sharing and the use of
public transport but also expect that more public vehicles will only lead to more traffic.
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Figure 2. Categories of the expectations of potential users of CAVs

They expect CAVs to help reduce the production of new cars by utilizing parked and unused cars but also
expect that CAVs will lead to inefficient use of resources, leading to more depletion of resources. Again,
potential users expect CAVs to promote the inclusion of protected characteristics like race, gender
identity and expression, sexual orientation, physical abilities and appearance, age, pregnancy status and
levels of literacy in its design. However, they also expect the transfer of human bias into the design of
CAVs, thereby leading to more gender imbalance and more bias towards women. Most potential users
expect that the system will be influenced by human prejudices and biases. Also, potential users expect
CAVs to have some reliability in terms of performance, security, privacy and safety. At the same time,
they also expect to experience some grey area situations with the use of CAVs, which will lead them to
question CAVs reliability and trust. They expect to have some uncertainties about surveillance, reliability
and correctness of CAVs. Lastly, the findings suggest that potential users expect CAVs to enable
a medical emergency response by reacting quickly to emergencies and rendering medical support. They
expect it to promote human life and health by leading to fewer accidents, fewer deaths and better medical
reporting. On the other hand, potential users expect CAVs to pose some medical health
challenges because they may not be totally good for a healthy body and mind. They expect it to lead to
more mental health issues by discouraging human to human interaction, and mental health being difficult
to diagnose because people wont be as expressive anymore.

5 Discussion

This study identifies three categories of expectations of potential users of CAVs: Optimistic, Pessimistic
and Contradictory Expectations. Each category comprises of four sub-categories. The optimistic
expectations sub-categories are peak performance, integration of fundamental features, safe and optimal
road conditions, and convenient travel planning and experience. The pessimistic expectations sub-
categories are limitation of human abilities, unclear roles and responsibilities, slow service adoption and
inevitable challenges. The contradictory expectations comprise of pessimistic and optimistic sub-
categories which mutually contradict. Therefore, the contradictory sub-categories are resource
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conservation and resource depletion, inclusion of protected characteristics and transfer of human bias,
reliability and grey area situations, medical emergency response and medical health challenges.

The categories of the expectations of potential users of CAVs presented in this study relates potential
users needs and how they expect the service to meet their needs. Some of the expectation of potential
users of this study were drawn from their knowledge of similar technologies. For instance, some potential
users compared CAVs to Tesla when discussing their expectations relating to the reliability of the
technology. This implies that some expectations of potential users of this study was drawn from awareness
of similar technology.

Furthermore, contrary to previous research findings that identified that users are not concerned about the
privacy of CAVs even if they are aware of the data being shared (De E Lima Salgado et al. 2020). This
study shows that potential users expect to know how data is being shared with the technology and who is
responsible for those data being shared. For instance, the optimistic expectations show that potential users
expect CAVs to have standards and policies that everyone can easily read and understands. However,
this study agrees with previous studies (Grosso et al. 2021) that potential users might not be ready to adopt
CAVs, as some of the contradictory expectations for grey area situations with the use of the technology
will lead users to question the service reliability and trust. For instance, potential users expect to have
some uncertainties about surveillance, reliability and correctness of the technology. Although potential
users mention the need for prices of CAVs to be stable or reduced, this does not indicate their willingness
to pay and use the technology (Regan et al. 2017; Daziano et al. 2017).

This study provides several implications. First, it contributes to existing research on CAVs from a user
perspective with a focus on potential users (Taiebat et al. 2019; Fries et al. 2012; Gabrhel et al. 2019;
Bansal et al. 2016; Daziano et al. 2017 and Regan et al. 2017). Next, the study contributes to literature
with the categories of the expectations of potential users of CAVs (Olsson 2014; Grosso et al. 2021; De
Lima Salgado et al. 2020 and Lee & Hess 2022). The study result are three categories of expectations of
potential users: optimistic, pessimistic, and contradictory expectations. Furthermore, the study empirically
illustrates the categories of the expectations of potential users of CAVs. This can inform human-centered
service design (Kaasinen et al. 2013) in the form of the knowledge of the categories of expectations of
potential users. Service designers can then use this knowledge to improve the service quality and
innovation of the technology (Sanders 2002 and Greer & Lei 2012). The knowledge can also guide the
design of a sustainable business models for emerging mobility services (Sarasini & Linder 2018).

A practical implication which this study presents relates to the importance of exploring expectations of
potential users. The literature overview of this study shows that the knowledge of the expectation of
potential users can play a key role in designing emerging technologies and in understanding what
successful innovations they could lead to (Olsson 2014). The knowledge can help researchers study the
differences and similarities between the expectation of potential users and actual users. This can help
contribute to enriching evaluation of the quality standards of the technology.

This study shows that potential user's expectations of CAVs are positive (optimistic), negative
(pessimistic) Olsson (2014) and mutually opposed or inconsistent (contradictory). These categories of
expectations provide some implications for service designers. The optimistic expectations show potential
user's need for CAVs to be a successful innovation. For instance, potential users expect CAVs to operate
at peak performance and integrate fundamental features like GPS, personalized calendars, and information
about roads with lamps for safety reasons. They also expect a convenient travel planning and experience
for the technology to be a viable alternative and innovation. The knowledge of these optimistic
expectations can inform service designers on the design attributes of CAVs that would meet or exceeds
users' expectations (Bhattacherjee 2001). This is important for avoiding user disappointments or the
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service falling below expectations if potential users become actual users or experience the
technology (Raita & Oulasvirta 2011). These positive expectations could help designers reach their
already set goals or design new technology standards which could lead to the success of CAVs

This study shows that potential users have pessimistic expectations of CAVs. They expect that negative
Olsson (2014) outcomes will happen in the future of CAVs. For instance, potential users have adverse
expectations relating to slow service adoption of the technology. They belief that the adoption of CAVs
might be slow as users are not likely to discard their old cars. They expect inevitable challenges like the
possibility of hacking and roads accidents. These negative expectations are essential because they could
potentially lead to decreased adoption and usage of the technology, leading to fewer people experiencing
and benefiting from it (Lankton et al. 2014). Therefore, service designers should consider meeting with
potential users to identify potential problems at the beginning stages of the technology design (Lucero &
Mattelméki). Meeting with potential service users could help designers design services that might have
fewer challenges, since they might have addressed those potential flaws that could lead to the negative
outcomes of the technology in the future.

Furthermore, the contradictory expectations of potential users of CAVs are fundamental to this study as
they are mutually opposing beliefs of users. For instance, potential users expect CAVs to aid resource
conservation by reducing the number of cars on the road and promoting car sharing. On the other hand,
they believe that CAVs could cause resource depletion by producing more vehicles, leading to congestion
and increasing road traffic. They expect CAVs to include medical emergency responses in case of crashes
or accidents, leading to fewer deaths on the road. On the other hand, they expect the technology to promote
mental health issues as people interact more with cars than humans. These opposing expectations can
inform service designers how different people think about the technology (Frewer 1999). And the need
for future mobility services to invest in providing more information about service benefits and associated
risks to users, which could lead to the user acceptability of the technology (Scheufele & Lewenstein 2005;
Venkatesh et al. 2003).

This study presents implications relating to ethics and sustainability. The study shows that potential users
have a level of sustainability consciousness and ethical awareness, which form part of their contradictory
expectations. For instance, potential users express conflicting expectations of CAVs relating to resource
conservation, resource depletion and grey area situations connected to data privacy and safety. This
includes what data is used in designing the technology and who decides what data should be included or
excluded in all design stages. These expectations highlight the need for service designers to give more
thought to designing the technology for sustainability while still creating value (Buhl et al 2019; Amit &
Zott 2012). Service designers can use the knowledge of these expectations to raise discussion about
realistic perspectives of the ethical and sustainable impact they want to achieve in the design of CAVs
(Manzini 2006). This could lead them to design a human-centered service that will promote
environmental, social, and economic sustainability which will improve the lives of users and the society
(Manzini 2006; Buhl et al. 2019).

Furthermore, the study presents an implication relating to bias. The study reveals that potential users have
mutually opposing expectations relating to the transfer of human bias. For instance, they expect the design
of CAVs to be biased in its functionality since human beings will be involved in the design of the
algorithms. They also expect that crash tests will leave out a category of people such as females and
pregnant women. The implication of bias is essential to this study as it highlights the need for service
designers to increase the chances of inclusion and reduce unnecessary bias and stereotypes in the design
of CAVs (Abascal & Nicolle 2005; Zhang et al. 2002). This implies that service designers should consider
what users expect for the service to be inclusive and ensure that their designs are equipped for that right
from the beginning (Keates et al. 2000).
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Conclusion and Recommendations

Previous studies of CAVs have concentrated research on user adoption, willingness to use and pay, and
future challenges of the technology. However, this study reports an interview with 12 potential users of
CAVs. The study findings are three categories of expectations of potential users of CAVs: Optimistic,
Pessimistic and Contradictory Expectations. In this paper, | have discussed the categories and the
implications of my research findings. Also, the implication of this study related to ethics, sustainability
and bias was discussed. The study contributes to the literature on human-centred service design in the
form of categories of expectations of potential users. This knowledge can inform service designers on the
expectations of potential users of CAVs. Service designers can then use this knowledge to improve the
service quality and innovation of the technology. The potential users considered in this study has no prior
experience with CAVs but some of them drew inspiration from similar technologies.

This study does not concentrate on the expectation of potential users relating to road surroundings of
CAVs. In the optimistic expectations potential users expect to have Safe and optimal road
conditions, which highlighted their expectations for more zebra crossing, larger roads and pedestrians
paths for children. Future studies could explore the expectations of potential users of CAVs relating to
road surroundings. The knowledge could inform designers on users expectations unrelated to the
technology itself, which could be relevant when making design decisions for CAVs. Also, future
researchers could explore methods other than interviews such as focus groups and live workshops to
investigate more on the contradictory expectations of potential users. This knowledge can further guide
designers in designing tailored and personalized services to meet the need of every user. Furthermore,
future research could also investigate potential users' expectations with actual users of CAVs. The findings
can be compared with the findings of this study to generate more insights into the service quality of the
technology and overall service improvement.
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Appendix 1: Interview Guide

Master Thesis Project — By Regina Nkemchor Adejo

1. Study Introduction

Research question: “What are the expectations of potential users of CAVs?” The aim of this study is to
explore the expectations of potential users of CAVs.

Confidentiality of disclosure, permission to record and transcribe interview for the purpose of research
Study.

2. Participant Introduction

Please tell me a little about yourself/your background" ( name, age, gender, occupation, private car
ownership, current location in Sweden).

3. Participant commuting perspective

4

Kindly describe how you commute. (Has this occurred previously? (Is this something you generally
do when you commute?)

What circumstances enable your choice of transportation?

What circumstances enable you to commute in the way you do?

What situations make it more challenging for you to commute? Is there anything that comes to mind
that influences your decision to take those decision of choice? What? How?

Do you use any mobility aids while commuting?

What do you enjoy and despise about moving from one place to another?

. Themes

Share a Sminute 39 seconds video clip that explains CAVS and serves as a prompt during the interview.

)]

Do you relate to the scenario in the video?

Can you imagine yourself in any of the scenarios? Why? Why not?

What kinds of opportunities do you think a situation like this would present to you?

What are some of the issues?

Which aspect of the scenario appeals to you the most?

What changes would you make? Why?

As someone that move around through different means of transportation what factors do you think
should be considered when it comes to CAVs?

Which services should be provided in the future considering your personal expectations and needs?
Why?

Take a moment to imagine yourself in 20 years from now which will be 2042, and how your life
might look in terms of commuting. Assume you have a vision of an ideal transport system for 2042;
what would it be if you could contribute to its design?

. Experience

What do you want to experience while interacting with CAVs?
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How do you want to feel while interfacing with CAVs on the road?
What impact do you think CAVs will have on your life if you use them in the near future?

)]

. Resourcing

What are your thoughts on ethics as regards mobility?

What are your thoughts on gender as regards mobility?

What are your thoughts on privacy and trust?

What do you think about CAVs and climate change?

What are your thoughts on autonomous cars and cost generally?

6. Conclusion
What else do you think is important that we haven't covered yet, given our current topics? Do you have
any suggestions for other people I should interview?

7. Appreciation
Thank you for your time. Please contact me if you have any questions.
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