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1 Background

Automated vehicle (AV) technology continues to grow in capability and complexity.
Although many trials around the world have demonstrated this technology within the
context of city centres and short (last-mile-type) journeys, there is still much to understand
in terms of the more sustainable applications of vehicle automation, particularly if it is to
become a viable commuter transport option.

Understanding how possible future users engage with self-driving vehicles and how any new
transport option may fit in with people’s daily transport needs requires direct exposure to
such technologies. Only by providing members of the public with access to new technologies
can we assess the true benefits and unintended consequences. This was highlighted through
previous research, where participants of a self-driving vehicle trial in London (GATEway)
highlighted how physical trials of AVs could help build trust in this technology (Fernandez-
Medina et al., 2018).

The trials that will be discussed in this report, undertaken as part of the StreetWise project,
provided participants with a direct experience of a self-driving vehicle (prototype SAE L4).
The self-driving vehicles used for the trial were adapted by Five; these were Ford Mondeo
hybrid vehicles fitted with an array of sensors and powered by Five’s self-driving software.
The research undertaken sought to go beyond standard measures of journey experience, in
order to assess how people define and think about common constructs often used within
the remit of vehicle automation: safety, security and trust. Understanding the basics of how
and what we measure when studying the impact and uptake of vehicle automation form
important building blocks for future research and development.

TRL operated the research trials in close collaboration with Five, which was responsible for
providing the self-driving experience.

1.1 The StreetWise project

The StreetWise project aimed to develop and demonstrate the technology, safety validation
methods, insurance and service models required to deliver a self-driving shared mobility
solution, targeted at replacing the personal urban commuter car. The project was led by
Five, a UK-based company whose expertise lies in the vehicle engineering, machine learning,
artificial intelligence and safety fields. Other consortium partners include:

e TRL

e Direct Line Group

e Oxford University Torr Vision Group
e Mclaren Applied Technologies

e Warwick Manufacturing Group

e C(Claytex

e Transport for London
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Funding for the project comes from the Industrial Strategy Challenge Fund and was
delivered via Innovate UK, with other investment coming directly from industry. With safety
as the first priority, a Safety Case! has been developed by TRL in line with the government
Code of Practice and to meet the necessary legal requirements to conduct testing on UK
roads and secure insurance for the trial. The Safety Case outlines all the requirements that
have been satisfied in order for the trials to take place.

1.2 What makes this work different?

The research we have undertaken as part of the StreetWise project is different to previous
research in a number of important ways. The work provides:

. A focus on the demonstration of self-driving technology within a clear-cut use
case (i.e. demonstrating a shared automated vehicle transport with London
commuters in mind)

. Real-world insights from a road-ready self-driving vehicle interacting with other
road users in live traffic situations

J Real-world rider experience of AVs within a complex road environment tackling a
variety of road features that participants would not have experienced before (e.g.
roundabouts, junctions, signalised crossings, busy and mixed traffic)

1.3 Aims

The key aim of this research was to gain credible and real-world insights on different aspects
that could impact the uptake of an AV ridesharing service.

These insights can then be used to:

e Increase understanding of how future shared self-driven services can meet end-user
needs, such as supporting more seamless and efficient multimodal journeys, as well
as reduce single occupancy vehicle journeys

e Direct future research that increasingly focuses on opportunities and challenges to
achieving uptake of AVs and new services

e Understand what measures are appropriate and effective in understanding
behaviour within this new context

1.4 This report

This report contains the details of the set up and running of the participant trials, as well as
a detailed breakdown of the sample characteristics.

The findings from the research are detailed in a separate report, StreetWise trials: Findings
report (Ferndandez-Medina et al., 2020).
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2

2.1

Method

Vehicle

Figure 1 provides an overview of the standard vehicle platform to be used during the trials.

= A r - G = T

2.1.1

Figure 1: Trial vehicle example

Platform

The vehicles used in the trial were 2015-17 Ford Mondeo Hybrids?. The vehicle features are
as follows:

5-star Euro NCAP vehicle
The vehicle’s standard ADAS systems have not been modified or disabled
The vehicles retain the standard controls for a human driver

The modified vehicles provide the same field of view from the cabin (none of the
vehicle modifications impact on this element)

The vehicle remains as conspicuous as a production vehicle of this type

2 At the time of the StreetWise trial, Five operated a fleet of 8 self-driving vehicles, with 2-3 of these vehicles
made available on each trial day.
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e Warnings to road users can still be issued by the safety driver using standard controls,
such as lights and horn

2.1.2 Sensors

A number or sensors have been incorporated into the vehicle to enable the Automated
Driving System (ADS)3. This includes a combination of stereo cameras, radar and Lidar units.

Daily checks were undertaken to ensure each self-driving trial vehicle was fully functional
and performing to the required standard.

2.1.3 Safety drivers

In the UK it is currently a legal requirement to have a safety driver or safety operator ready
and able to override the vehicle at all times (Centre for Connected & Autonomous Vehicles,
2019).

The trial vehicles were operated by trained safety drivers and engineers from Five. Five has
developed a training protocol in order to set a high standard of performance and minimise
the risk of harm.

The safety driver training program includes:
e Putting drivers through advanced driver training and a hazard awareness course

e Training drivers on the software capability and test this training through fault
injection testing on a private test track

e Monitoring the compliance of drivers through in-vehicle cameras
e Regular training reviews and updates

In addition to the safety driver, a Five engineer was also present in the vehicle during the
trials. The engineer’s role was multifaceted and included monitoring the health of the
system throughout the journey. They did not have direct responsibility for monitoring the
driving environment or the physical driving task.

2.2 Route
The route used during the trials connects the centres of Croydon and Bromley.
e Route length was approximately 14 miles (22 km) as a round trip

e Approximately 0.5 miles (0.8 km) ran along a section of the London Trams tramway
(east of central Croydon)

The route included self-driving operation for the following route features:

3 The SAE define the ADS as “the hardware and software that are collectively capable of performing the entire
Dynamic Driving Task (DDT) on a sustained basis, regardless of whether it is limited to a specific Operational
Design Domain (ODD); this term is used specifically to describe a Level 3, 4, or 5 driving automation system.”
(SAE, 2016).
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e Urban streets (20-30mph)

e Urban dual carriageway (30mph)

e Shared tramways

e T-junctions

e Signalised junctions and crossroads
e Signalised pedestrian crossings

e Roundabouts

2.2.1 Route use during the trials

During the trial, the journey for any participant or pair of participants was as follows:
e Return journey to/from central Croydon (via Bromley)
e Return journey to/from central Bromley (via Croydon)

A return journey took between 45 minutes to 1 hour to complete and the central locations
were less than five minutes’ walk to the train stations in Croydon and Bromley, respectively.

2.3 Research design

The research involved two trial phases. These will be described in more detail in Sections
2.3.1and 2.3.2.

2.3.1 Pilot
The aims of the pilot were primarily as follows:
e To refine trial scheduling, e.g. timings, operations and staff requirements
e To further develop and refine the research questions and data collection materials

As the first trial of its type in the UK, possibly Europe, it was important to establish how to
effectively and cohesively run participant trials of this scale. It was also important to plan for
the possibility of unforeseen circumstances emerging and any new requirements on staff
and/or the trial operation.

2.3.1.1 Research questions (RQs)

In accordance with the aims of the pilot phase, the research questions for this part of the
research are:

RQ1l. Can trials be consistently and effectively run with invited participants*?

4 Note that participants were invited to the trial from within closed groups (e.g. friends and family and DLG
staff). The recruitment process will be elaborated in later subsections.
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RQ2. What insights can be gathered relating to participants’ experience of the
trial vehicle and the types of service models that could be offered?

RQ3. Are the data collection tools fit for purpose? (E.g. are they measuring what
we think/ expect them to measure?)

While the answer to RQ1 was derived from a review of operations during the pilot phase,
guestions 2 and 3 were answered by engaging with participants directly.

2.3.1.2 Participants and recruitment
The pilot phase involved 37 participants in total. These were recruited by Five (via Five staff).

As part of the recruitment drive, Five staff were provided with information about the aims
of the study, any exclusions (e.g. children under the age of 18 were not eligible to take part),
and instructions on inviting friends and family to take part in the pilot. They were provided
with a link to a confidential sign-up form to send to friends and family that enabled Five trial
staff to seek consent to contact respondents for the purpose of the research. This process
ensured adherence with GDPR requirements as well as providing a basis for ensuring
participant data was protected throughout the trials and the later analysis.

Once respondents had consented to be contacted, participants were sent a screener survey
and booking form (to select a convenient date and time).

Participants were provided with £50 as reimbursement for travel expenses into London and
as an incentive for taking part.

2.3.1.3 Screening criteria

Screening criteria were used to select participants for the trial. These criteria specified that
participants must be:

e Over 18 years of age
e Afriend or family member of someone who works at Five
e Must not be employed by a Five competitor

e Must not have a direct professional interest in self-driving vehicles or ridesharing
services®

No journalists were included in the trial sample. Trial participants with specific access
requirements were assisted appropriately. These access requirements were not
documented nor were they used to group participant responses. No participants were
refused a trial experience because of accessibility issues.

Those who were shortlisted, using the criteria listed above, were then assigned a participant
number. That number was then used as a unique identifier for accessing all trial-related

> The ‘interest in AV’ screening was necessary during the pilot because participants were not known to the
research team and it was necessary to put measures in place to protect intellectual property (IP).
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documents and survey materials. Once they had a participant number, they were able to
use Five’s booking system to book a slot which suited their availability.

2.3.2 Trials

2.3.2.1 Research questions (RQs)

In addition to the questions stated for the pilot phase, additional questions for the formal
trials included:

RQ4. What are participants’ perceptions of self-driving vehicles and ridesharing in the
context of a real-world experience?

RQ5. How can shared self-driving vehicles accommodate the mobility needs of people
who commute within the area?

For this part of the research, one of the key elements was that the vehicle was operating in
a complex urban environment, travelling along a route familiar to many participants. As
such it provided a real-world experience, within the context of their own journeys, on which
to base their perceptions.

2.3.2.2 Participants and recruitment

The trial phase involved 73 participants. These were recruited by Five (from the project
partner Direct Line Group). Participants were all employees of DLG who were not directly
involved in the StreetWise project.

The process followed for recruitment was similar to the pilot phase, and participants were
contacted and sent a number of materials, including a filter survey, a pre-survey (gathering
information about demographics and journey data - Appendix A) and a booking form to
select their preferred time slot.

Participants in this part of the research were not provided any monetary incentive. Instead,
as the trial was running during core working hours, DLG allowed participants to take the
time to undertake the trial.

2.3.2.3 Screening criteria

The screening criteria were slightly different for the DLG sample; this was mainly due to
where the sample was drawn from (i.e. DLG staff). As such, some checks (such as age) were
not relevant.

One aspect that was not as strictly applied within this sample was the direct professional
interest in self-driving vehicles or ridesharing services; while for the pilot, anyone who had
expressed an interest in this area would have been contacted directly to assess that they
were not employed by a Five competitor and may have been turned away. For the trial
phase, participants were able to take part even if they had expressed a professional interest.
This was because the team were satisfied that DLG employees did not constitute a threat to
IP.
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As with the pilot participants, those who were shortlisted were then assigned a participant
number. The number was then used as an identifier for accessing all trial-related documents.

2.3.3 Schedule and procedure

The trials ran on weekdays (Tuesdays and Wednesdays), from 09:30 (first slot) to 15:30
finish (last slot starting at 13:30). On the day of the trial, the participant experience
consisted of the following:

1. Arriving at either the Croydon (pilot) or Bromley location (trial) and being greeted by
a TRL researcher. At this point participants were:

a. Provided with a briefing® and given the opportunity to ask questions
b. Provided with a consent form to sign

c. Escorted to the trial vehicles and introduced to the self-driving technology
2. An experience of the Five self-driving vehicle as a passenger. This included:

a. Arride lasting around 45-60 minutes

b. Off-boarding and being escorted to the location where the survey and
interview were completed

3. Aninterview and a short survey with a TRL researcher to discuss their experience

Overall, participants were with the team for up to 2.5 hours.

2.4 Data collection

2.4.1 Measures

Excluding the data collected by the Five vehicles as part of its continuous development
process, both phases of the research involved three main methods of data collection: ‘real
time’ self-report measures, two surveys, and a one-to-one interview. All of these can be
found in the appendices.

These are discussed in more detail in the sections below.

2.4.1.1 ‘Real time’ self-report measures

The ‘real time’ self-report measures (Appendix B and Appendix C) were prompted at regular
intervals during the journey and answered on a tablet in the vehicle (each rider had their
own tablet). These measures were prompted ten times during each journey (five time points

6 The safety briefing gave details of the safety driver’s role and participants were advised to do or not do in
terms of interactions during their journey. They were also given a breakdown of the running order of the trial
and a reminder of their right to withdraw etc.
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in each direction of the two-way journey’) and were based on participants rating their
perception of four aspects of the self-driving experience at each time point:

e Safety of the self-driving system

e Smoothness of the self-driving system

e Trustin the self-driving system

e Overall opinion of the self-driving system

Responses to these questions were given on a visual analogue scale (VAS; from negative to
positive).

The purpose of these measures was to provide information (and supporting data) about
how feelings of safety, perceptions of smoothness, trust and overall opinion of the system
may have varied within a single journey.

2.4.1.2 Surveys (quantitative and qualitative data)

The quantitative survey was designed to assess aspects relating to both the vehicle
automation and ridesharing. The survey was divided into two parts:

e A ‘pre’ experience survey — completed at the recruitment stage, before participants
had seen or experienced the vehicle directly (Appendix A)

e A ‘post’ experience survey — after their journey in the trial vehicle relating to their
experience, and expectations, concerns and a future service model (Appendix D)

The aspects captured within the surveys were derived from the literature and previous real-
world trials (e.g. GATEway) so as to continually evolve knowledge in these areas (e.g. trust in
the vehicle, willingness to pay and willingness to use).

2.4.1.3 One-to-one interview (qualitative data)
Lastly, the interview (Appendix E) was designed using cognitive interviewing principles?.

The focus of the interviews was to assess how respondents interpret constructs very
frequently used in relation to vehicle automation, albeit in different contexts (and in
reference to different Operational Design Domains (ODD), ownership models and
applications). As such, we focused on the concepts of ‘safety’, ‘trust’ and ‘security’ and

7 Time points were approximately equivalent in duration, as were the range and number of specific traffic
situations contained within each interval.

8 Cognitive interviewing (Cl) is a method, similar to qualitative interviewing, used to identify problems with
research materials (such as questionnaires and topic guides) in order to reduce the errors associated with
responses (Willis, 2018). According to Waddington & Bull (2007), cognitive interviewing is designed to facilitate
accurate recall of events, and as such it has also been used for interviewing witnesses. In research contexts,
cognitive interviews are used to identify apparent problems related to question wording, ordering and format
(Willis, 2018). The technique can also be used to ensure survey/interview questions are fit for purpose and to
help minimise issues with interpretation of questions or prompts.
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explored what aspects participants recalled (either as part of their trial experience, as well
as more widely within their lives) when they evaluate these. The interview took up to half
hour and was undertaken after the survey was administered.

Note that not all participants undertook an interview. This was due to limited resources
within the team.

Participants were either randomly selected (Pilot) or given the opportunity to self-select to
fit in with prior work commitments. The latter was necessary for the DLG sample because
participants were undertaking the trials during working hours and were not being provided
an incentive. As such, flexibility was required to enable the trials to run as smoothly as
possible.

2.5 Analysis

2.5.1 Qualitative data

Interview data (as well as any open responses included within the ‘pre’ and ‘post’
experience surveys) were analysed using thematic analysis. The team went through
responses, generating categories and themes, based on the frequency with which these
emerged.

The findings are expressed in terms of ‘themes’, and these were based on those that
emerged most frequently and strongly.

2.5.2 Quantitative data

2.5.2.1 Data checks and cleansing

Before data analysis could be performed, data from each survey was checked to ensure that
it was suitable for inclusion in the analysis. These checks were as follows:

1. Checking that participants who completed a pre-trial survey actually took part in the
trial, and had completed a corresponding post-trial survey

2. Checking that only approved answers® had been given to each question

3. Checking that participants had engaged with the surveys and had not for example
given the first answer for every question

2.52.2 Survey data

Data was analysed from all three types of survey which participants completed during the
trial; before, during and after the trial. The in-vehicle survey was completed separately for

9 ‘Approved answers’ are responses given to each question that correspond to the possible answers to the
survey. For example, if there were four options to choose from, the checks ensured that every response was
either 1, 2, 3 or 4. Or, if the answer was on a sliding scale from 0 to 100, checking that the responses fell within
this range.
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the two legs of the return journey that participants made in the vehicle (from Bromley to
Croydon, and Croydon to Bromley), meaning that there were four sets of survey data to
analyse in total.

The pre-trial survey captures some demographics, as well working and commuting patterns
and previous experience of Advanced driver assistance systems (ADAS) and ride hailing and
ridesharing services. Responses to this survey are presented in Section 3.

The in-vehicle survey captures participants’ ‘real time’ ratings at each of the ten time points
(see Section 2.4.1.1), while the post-trial survey identified their opinions of the self-driving
system they experienced, as well as self-driving systems and ride hailing and ridesharing
services in general, now that they have had an in-vehicle experience.
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3 Sample characteristics

This section details the demographics of the final sample, based on responses to the pre-
trial survey. It combines data from participants recruited in the pilot phase and those in the
DLG sample®. Around two-thirds of these participants (65%) were male, and the remaining
third (35%) were female.

3.1 Working status and patterns

The majority of the sample were in full-time employment, with only 7% not in work or
education, these results can be seen in Figure 2. Of those who were working, the vast
majority worked typical daytime office hours, and worked from home to some degree. This
can be seen in Figure 3 and Figure 4.

m Employed full time
m Self-employed
Employed part time
M Retired
Not working but looking for work
® Student/in education

Figure 2: Working status of participants in the sample (n=106)

0 There were some differences between the two samples in terms of working and commuting patterns, and
the level of professional interest in AVs. However, there was not enough evidence to suggest that these
differences would have an impact on the patterns of responses to the other survey questions.
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| Typical daytime office
hours

® Flexible

Figure 3: Working hours of participants in the sample (n=96)

u Never
m A few times a year
A few times a month

W At least 1 day per week

Figure 4: Frequency with which participants in the sample work from home (n=99)

3.2 Commuting patterns

The most common commuting mode among participants was for them to drive their own
vehicle to get to work. However, over half of the sample (55%) used public transport,
walked or cycled as their most common mode (Figure 5). There was a lot of variability in the
length of participants’ commute, although for around three quarters of the sample (76%), it
was less than 1 hour, these results are shown in Figure 6.
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m Own vehicle as driver
M Train
Walk
= Bus
Tube/overground/tram
M Bicycle

Own vehicle as passenger

Figure 5: Main mode of transport used for commuting by participants in the sample (n=98)

m 15 mins or less

M 16-30 mins
31-45 mins

= 46-60 mins
61-90 mins

o >90 mins

Figure 6: Typical length (in minutes) of a one-way commute for participants in the sample
(n=98)

33 Experience of ride hailing, ride sharing and ADS

The vast majority of the sample (80%) had some experience of using ride hailing services
(Figure 7). However, only a minority had experience of using ride sharing services, such as
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UberPool or BlaBlaCar (29%), or other forms of ride sharing, such as commuting to/from
work with a colleague (20%), these results are shown in Figure 8 and Figure 9.

Around half of the sample (52%) had some experience of an ADS such as adaptive cruise
control, active park assist, autonomous emergency braking or highway driving assist.
However, only a third (33%) reported having a professional interest in AVs.

m At least 1 day per week
m A few times a month
A few times a year
m Only for certain occasions (e.g. on

holiday/business)
Never

Figure 7: Frequency of use of ride hailing services by participants in the sample (n=105)

m At least 1 day per week
m A few times a month
A few times a year
= Only for certain occasions (e.g. on

holiday/business)

® Never

Figure 8: Frequency of use of ride sharing services such as UberPool and BlaBlaCar by
participants in the sample (n=105)
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® At least 1 day per week
m A few times a month
A few times a year

= Never

Figure 9: Frequency of use of other forms of ride sharing such as commuting to/from work
with a colleague by participants in the sample (n=105)

34 Licensure and vehicle ownership

The vast majority of the sample held a full UK driving licence (87%), and of those who did,
the vast majority had access to their own vehicle (89%). Of those who owned a vehicle, over
half had a petrol car and around two-fifths had a diesel car, with only 4% owning an electric
vehicle (results are shown in Figure 10). In addition, the majority (77%) had an annual
mileage of less than 10,000 miles (depicted in Figure 11).

u Petrol
m Diesel
Fully electric

m Hybrid electric

Figure 10: Type of vehicle owned by participants in the sample (n=81)
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m 5000 miles or less

m 5001-10000 miles
10001-15000 miles

m 15001-20000 miles

> 20000 miles

Figure 11: Annual mileage of participants in the sample (n=81)

4 Additional measures

The ‘post’ experience survey included several previously validated scales because previous
literature had identified possible relationships between perceptions of automation (and
elements such as willingness to pay and willingness to use) and certain traits, characteristics
and/or theories (see Appendix E).

However, the analysis did not yield any significant results relating to these measures and
comparison items. Because there is currently insufficient evidence to suggest that there is
no relationship between these measures and perceptions of automation and/or ridesharing,
more research is required to fully understand the relationship between factors such as
personality traits and self-driving vehicle/ ridesharing perceptions and likely uptake.
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5 Limitations of the research

As with any research of new technologies, particularly those at the prototype stage, there
were limitations in this research.

Firstly, due to legal requirements, the vehicle had to include a safety driver at the wheel.
This element was not missed by participants who raised the presence of the safety driver
(and often, the engineer) as an element that influenced their perceptions of the journey and
journey features. It also meant that safety drivers and engineers had the opportunity to
engage with participants one-to-one and provide answers to questions, as well as explain
why certain events took place. This will have undoubtably had an effect on participants
feelings of safety at the very least and is not necessarily a feature that an unmanned AV
would include.

The differences in sampling for the friends and family (pilot) vs DLG samples meant that a
large percentage of participants in the DLG sample (46%, compared to 11% in the pilot
sample) reported having a professional interest in AVs. However, having considered
qualitative responses in the ‘post’ survey relating to the type of experience/knowledge they
may have of the area, it was clear that this was mixed. It ranged from participants who had
ridden in other AVs (e.g. in other trials) to others who had simply read information about
AVs and the technology more widely. Participant selection was a limitation in general.

Finally, a breakpoint had been planned between the pilot and trials stage; however, the
ultimate timeline for the delivery of the trials mean that this breakpoint was not taken. The
breakpoint was originally designed to enable the research team to assess the data and
protocols in place. While it was possible to review and finalise the trial protocol on an
ongoing basis, we were not able to review the data and findings. As such, there was not
sufficient time to set out specific research questions to address through this research.
Although this resulted in a larger sample to work from, it also meant that findings were less
focused on specific questions or issues and more generalised to the experience and overall
perceptions of participants. Nevertheless, self-driving vehicle research, particularly in
relation to the services they may enable, is an area in much need of new research;
particularly research involving direct experience of the technology and service models.
Although some theoretical research has been undertaken to assess the cross roads between
vehicle automation and ridesharing, it is still poorly understood exactly how this will fit into
the existing transport system and how users can be encouraged to use shared services
(rather than opt for single occupancy vehicles). As such, this research is an important
addition to a growing body of evidence in this area.

5.1 What are the lessons for future research?

For more information on the findings from this trial and how they could be used to
supplement future research, see StreetWise trial: Findings report (Fernandez-Medina et al.,
2020).
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Appendix A  Pre-experience questionnaire

FIVE
Al

Thank you for booking your self-driving experience with FiveAl!

Pre-trial questionnaire

We look forward to welcoming you in London very soon. Before you come for your self-driving

experience, please spare 10-15 minutes to complete this survey so we can find out more about
you and your current travel preferences.

Completing the survey now will help save time on the day of your self-driving experience with us.

« Ploasa provida your paricipant ID

+ What gender do you identify as?
() Male
() Femate
() Meon-birary

() Preler notio say

Final 20 PPR966



ikl
Technical report I I2-

« Which one of the following best describes you?

D Empioyed full tme (mom tran 30 hours per week)
() Emgioyedparttime (30 hours of lass per wesk)

() Beltempioyad

() Homamaker

Cu Mot woking at the moment and not looking lor wark
f} Mot working at the moment bui looking for work
Rehned

Sadentin edecation

Otherpreder not 10 say

o

i)

What are your usual working howrs ?

C| Typlcal dayime ofice hours (e.g. D9am & 5pm)
r;_] Shitt patiem (excludng mghis)
() Ghift patsern finclding nig his)

() Flexitta

How oftendo you typically work from home 7
{:j Meve [2.0. always office or slie-based)

() Parely [ few times a year)

D Ogcasioraly (3 few imas a maonth)

() Peguiady wsuslly atieast 1 day per wesk)
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Far your commuts to/from your usual place of work or study, what modeis) of trans port do you use? Piease tick all that

« How long (in minutes) & your commute betwaan home and workistudy (one way) on a typical day?

O vehicle as a diver
Company vehicle s a diver

Car club' vehcle as a drver
Own vehicle 8s a passenger
Company vehicle &e o passengsr
Car ciuty' vehicle as & passenger
Busg

Train (mainline)

Tulesovengmnou nditem

Taxi {or minicab, Uber, aic)
Bioycle

Walk {more than 6 minutes)

Othar

= Ploase tell us about the joumey you make mostoften. What is it for?
(Fora mixed purpose jourmey, pleasa give the main mason)

Shoppeng

Crrogpping off or collect ng ohild'chiidren

Leisure ! socialising
Heaithcame appoinmeants

Other, pleass specily

mintiies
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For the joumey you make most often, what mode(s) of tmreport do yol uss? Please bok & that apoly

[[] Cram weshicle as a drves

[[] Cormpary vehicle s a driver

[0 Carciutr vehicls as o diver

] Oramwshicle as a passenger

[[] Cernparry vehicie osa passenger
[ 'Carcluy veticls as a passenger

0.0

¥ Tratin {masinline)

Tine'over grourdiram
T v minicaty, Lber, etc)
Bicycle

Walk [mare lhan 5 mirales)

20 e O T g

Othes

= How long (n minutes) is this egdar pumey jone wey) on 2 pce day 7

ITRNUEeE

- How often do you use app-based ride halling services such a3 Lioer?
{Aide hailing |s & tex fide that you canaccesse arrdemand, via anapp. Aide hailing doss nof involve you sharng & node
with 2 stranger. i doss nodinciude haling 2 @ in pemson or booking a Ee/minkcat by Elephane).

{7 Pegulary (al lexst 1 doy par weeh)
(1 Oocmsionaly (2 low limes 2 morifi;
("7 Parely 12 lew limes & year bul net monibly)

() Only far certan oocisions {e.g. on haliday, away o business)

) New

Flease bell us why you' have mever usedan app-baasd nde hafng seaics such o Uber
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» How atten oo you use ride sharing e=ndces such as UberPod or BieBaCar?
{Ride sharing, as opposed b dde halling, is whene you purposefuly share a sda b the same or slmilar destingtion wiiha
strarger of stangens. Ths usually lowess the cost of your jourmey and can aleo bs socessed on-damand, va an app).

i

20 &

0

Fegulany (al kst 1 day por veek)

Docasicnaly (a few limes o mongh)
Aasely (8 lew imes a yar but ral monthly|
Dinly far cérain accrsions (e on holiday, away on business)

Mo

« Do your wse any other form of nde shanng, such &3 commuing to'fom work with & odleaguea?

o
8]
O
Q

Fegqularly (af ksl 1 day por veeek)
Dosesionally (A e limes a month)

Rarely |2 fow fmes a yaar tul ral mantbdy)

Kevver

Do o cumenily hold a full {not provisional| diving licencs thatis validin the LK?

8
o

Y

Hao

= Cho wour cugsernily own or bave unestcied access 1o & vehide?

&
&
O

Yaor, cwntousehold vwehide
Yo, pompany vebacke

Ko

|= this wehicle:

|"-"
L

Yy
LW

O 0 C

Pelral

Diesel

Fully glecinc (ie. runs on Galteiy power trly)

Hybrid ehecine (nums an Batlery povesr and pelraldicgel. b canno e plogged in o charge)

Phig-m fiybnd et [i.e wns an ballery gower and patrotdhesel, ond can be phigoed m 1o charnga)

Oiher, pleade spacdy
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« What 5 your approximate annual mileage (whether in your ownvehicle or in other vehicles if you do not owna vehicie)? If
you have not driven in the last year, please put 0

hiles

Do you have expenence of using any of the following advanced driver assistance systams ona wehick?
|:| Adaplive culze control (ACGC) — maintaine spesd and kesps & distance from the vehicle ahead

|:| Automaio pedungachve padk assist — vehicle will park el

|:| Autonomeus emargency braking (AEB) — vehecle will elop =it in soms types of emeangency sstuation

|:| Highway diiving assist — vehicle keepe datence from the vehicle shead, helpa stay inlane, change lanes and'or ovartake

[[] mone of thesa

« Do you have a professional interest in autormated seff-driving wehicles? For example, you workistudy inthe automotive,

trars part oramother related industry and have an interest in the development and de ployment of self-driving ve hicies
beyord personal use.

) Yes
() Mo
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Appendix B In-car questionnaire (Bromley to Croydon)

4.3 In-vehicle survey (Bromley-Croydon)

+ Please provide your participant 1D

Bromley - Croydon

We'd like to get your responses to this self-driving experience while you are in the vehicle. At
regular points in the journey we will ask you the same guestions about:

“The safety of the self-driving system

*The smoothness of the self-driving system

“Your level of trust in the system to drive itself

“¥our overall opinion of the self-driving system at that particular point in time

Please answer as quickly and as honestly as you can. We are most interested in your immediate
reactions to the section of the route that has just been driven.

Please only click ‘Next’ when prompted by the safety driver or fest engineer.

+ Time point 1: How would you rate the self-driving experence over this first section’?

Megaive Positve

Safaly of tha selt-diving system

Smoathness of the self-diving syatem

Tzt in the ssl-divirg system

Cwerall ogenion of the selt-dnving system
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« Time point 4: How would you rate the self-driving exparience over the fourth section?
Megative Positve

Safaly of the self-driving system

Smaoothness of the satf-diving system

Trust in the self-diving systam

Cwarall opinion of the selidrvng system

Please only click 'Next' when prompted|

« Time point 5: How would you rate the self-driving experence over this final saction?
MNegaive Positve

Sataty of tha self-driving system

Smoothness of the self-diving syatem

Tzt in the ssl-diving system

Crarall openion of the selt-dnving syetem
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Please only click 'Next' when prompted!

« Tima point 2: How wauld you rate the self-driving experience over the second section?
Megaive Positva

Safety of the self-diving syatem

Smooathnesa of the seif-diving system

Trustin the sslf-diving eyatem

Cverall opinlon of the selt-diving aystem

Please only click 'Next' when prompted!

« Time point 3: How waould you rate the self-driving experience over the third section?
hegaive Posiive

Safety of tha self-diving system

Smoothnezs of the salf-diving aystem

Trustin the self-diving system

Cwemll opinion of the selt-diving system
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Appendix C  In-car questionnaire (Croydon to Bromley)

4.3 In-vehicle Croydon-Bromley

+ Pleasa provida your participant 1D

Croydon to Bromley

We'd like to get your responses to this self-driving experience while you are in the vehicle. At
regular points in the journey we will ask you the same guestions about:

‘The safety of the self-driving system

“The smoothness of the self-driving system

“Your level of trust in the system to drive itself

“¥our overall opinion of the self-driving system at that particular point in time

Please answer as quickly and as honestly as you can. We are most interested in your immediate
reactions to the section of the route that has just been driven.

Please only click 'Next' when prompted by the safety driver or test engineer.

« Time paint 1: How would you rate the sel-driving expenence over the first section?
Megaive Poeitva

Safety of tha sell-diving system

Smoothness of the setf-diving syatem

Trustin the seif-ditving system

Cnerall cgunion of the seltdiwng system
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Please only click 'Mext’ when prompted!

« Tima paint 2: How would you rate the selt-driving exparience ovar the sacond saction?

Magaive Positva
Safaty of the seli-driving system

Smoathness of the sstf-diving syatam

Tzt in the sell-diving sysiem

Cwera opinlon of the seif-diving system

Please only click 'Next' when prompted|

« Tima point 3: How would you rate the self-driving experence over the thind section?

Megaive Positve
Safety of the selt-dnving system

Smoathness of the self-dnving syatem

Trstin the self-diving system

Orvarall opinion of the selfdeiving system
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« Time point 4: How would you rate the self-driving experience ovaer the fourth section?

Megatve
Safetly of the sell-gdving sysiem

Poslive

Smoathness of the setf-diving sysiem

Trust in the sell-diving system

Crverall opinion of the selt-diving system

Please only click '"Mext’ when prompted!

« Time point 5: How would you rate the self-driving exparience over the final section?
Megaive
Safety ot the sell-diwng system

Positve

Smoothness of the sslf-diving system

Trustin the astf-diving syatem

Crverall opinion of the seli-driving aystam
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Appendix D  Post-experience questionnaire

4.4 post-trial questionnaire

Thank you for taking a ride in our self-driving car! We hope you enjoyed the experience.
We'd now like you to answer a few more guestions so we can get your feedback on the

experience and your opinions on how self-driving technology might influence the future of
mobility.

+ Please provide your participant ID

« Overall, how would you rate thesatety of your seff-driving experience?
ot at all safe Vary safa

Safety

What 3 things most affected your rating ofsafety (either positively or negatively)?

Final 32 PPR966



Technical report

+ Overall, how would you rate thesmoothness of your seff-driving experience?

ot at all smoath Vary smooth
Smoothness
What 3 things most affected your rating ofsmoothness (either positively or negatively)?
+» Overall, how much trust did you have in the self-drving System?
o trust atail Complata trust
Trust
What 3 things most affected your feelings oftrust in the system (ether positively or neg atively)?
« How would you rate your seli-driving experience overall?
Megaive Posifve
Crerall
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« What percartage of the total joumey do. you think was completed in self-driving (fully automated} mode?
0 100%

Parcantage

« How helpful was the in-car tablet for explaining the self-driving systam during your experience?
() motetal mephl

Shightly heipful

Hetpiul

Very halpisd

Qe Q.

Extremely helphul

What did you like about the in-car tablei?

‘What did you disfike/what could be improved on the in-car tablet?

« How wouid you rata today's self-driving experience against your expactations 7
Much wosse than | expected Buch batiar than | expecied

Expecintons

« Why was the experience better or worse than you expected?
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« What were your expectations of foday's experience based on?

« How concerred an you about the following in redation to self-driving wehicles liks the one you have experienced in this
frial?

Exirimmesty

Nal ol all carcamed  Shightly concarnesd Camcarmed Wery concened concerisd
Passanger safaty i () (] i i
Diiving in poor weather ] i) i i G
Speed of the vehicla ) £ £ 5 5]
Reliabdity of the vehicle ) ) (] (] (]
Interecions with human-diven vahiciss ) ) i i i
Interacions with pedestians 0 0 ol ) )
Interachons with cyclisis & & ] a o

« Currently, how positive or negafive do you feel about;
Meilher pasithee nor
Wery negative Magalive negntive Positive Wary pasitive

Rloe shanng senicas ingensml (not
patselldiving esamples) O O C] D D
The impact on mobllity of this type o
seli-diving ride sharing serdcs in your 3] ) ] ] ]
AR
The impact of this tyne of salt-doving
fide sharing service on your regular ) ) ] ] ]

COTNIMRIE [l neys

Please watch the video before answering the next question

« Based on the video yau jusisaw, if this type of self-driving vehicle offerad a ride s haring service inyour area, how likely
would you be to use it for your daily commise {or reguilar pumey i you do not work‘commiute ) ?

Wezither hely not
ery unlioaly Lirkhety nfiaty Libaly Vary Hualy
Likelihoad 8] ] = o O
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= Imagine the self-driving technology you experienced tnday being wsed ina langer, multi-passengar vehici liks the
corcapt you just saw inthe vidao,
For thés type of self-driving service, please sfate how much you agree or disagree with the following statements,
(Mote - if you do not work/commute, please answerwith regard 1o the journey you maks mostoftan)

Sarangly disagrae Disagren Meiral Agres Sirorgly mgree
This type of selt-daving semnvice i D D D D D
compatibla with my daily commuis
This type of sel-diving serice its well
with the way | like to travel to and from ) ) ) = )
wiik
Uging this type of self-diving sensce oo
my commute wolld require me o make
substanial changes 1o my curmend travel O O O O D
patierms
It would be difficult to Incomporate this
type of sslt-drving service into my dady 0 0 ) ) )

COmmRie

Owermdl, | behiave that it would ba

complicated to incopomte this lype of
geltdiving sendcs Into my daily D D D D (:]

comimke

| belleve that | could try out this tyoe of

gelf-driving senice on an oocasional (] (] ] ] (]

basiz bafors it ls widely deployed

| will not ses any significant

Improvermeants o my daily commute if

e type of seltdiving service s widely O O O O O
deployad

Uzing this typ= of sell-dnving senice

will enhance my efiectivenese when I::] D I::] I::] I::]

travelllng toand from my place of work

This type of selt-dawng serice wll

Increass the quelity of transpor in my t:] l.':] l':] D D
ares

Using this fype of self-diving senics for

my dady commute will have no effact on = = = = =

my parsonal mabiling

Srrangly disagres Dinagree Moulral Apon Sirangly agrae

Using thia type of selt-divirg senice for
my dafly commute would mquife mare =) =) =) 2 2
affortthan my carent tansport optiors

Even if the government did mod
encourege the vse of aulomatsd

vehicles, | would like o use this type of ) ) ) 1) o)

seltdiving sanice for my daily
commute

Crigradl this yps of sstf-diving senice

wiolld b= advantageous for my dally l':I l':,'l D ":l D
commute
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» Parsonality traits often help to explain differences in people's behaviour and attitudes, especally towards the introduction
of new technology and sernvices. To heip us undersiand the different personality types taking par in this trial, here are a
mumbar of characieristics that may or may not apply o you. Please state how much you agree or disagres with the
Tollowing.
| amsomaane who...

Samngly disagree Disagran Neirad Agren Sirargly sgree
Tends to bs quiat ':::' D D D '::)
le compesslonate, has & soft heart E3 [ 3 2 i
Terds to be dacganeed O ) ) X [
Wortes a lol 3 ] £3 i O
Iz {mecinated by an, music, or litemture. [ 3 i [ [k
Iz doiminant, acts a3 & leader €3 ) ] £ £
|2 somedmes muide o others o o = 5 6!
Has difficeity getting stared on meks i [ ) D !
Tends to feel depresssd, bive 0 )] @ [ £
Has lithe interest in abstract ideas @ & & () )
Simngly disagrae Disagran Nt Agren Slrargly sgree
Is ull of energy & ) ) o 55,
Assumas the best about peopie i3 i (] @ o
|s redfable, can always be counted on [:) l:] D l':) '-':l
| emotiorally stabie, noi easity upset i8] ) i) & ()]
| ongenal, comes ug with new [deas |:J |:J I:,I D D
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Appendix E  Cognitive interview

Cognitive interview-style assessment (30 minutes)

Dwuring the next half hour, I'd like to talk to you about some specific aspects of your journey.
| will ask you some general guestions and I'd like to feel free to expand on your answer as
much a=s you want. | may alse ask follow on guestions or for clarifications — this is, to make
sure | have fully understood your perspective.

The purpese of this interview is to understand how you arrive at a Certain answer or opinion,
50 | may remain quiet to give you time to talk through your answers. | may move the
discussion on if we start to run out of time an any particular guestion.

| may also ask you to explain why you have 3 certain answer - this is only 30 | can understand
more 2about your reasoning, it is not meant as a challenge or judgement in any way.

Do you have any questions? [any questions about the purpose of the research should
probably be discussed after the interview)

Are you happy to proceed? If so, | will also start the audio recording now.
Introduction

Participant number:

Date:

Researcher:

Time, session:

lourney start/end location and approximate duration:

Any noteworthy comments regarding today's journey:

Safety
How safe did you feel during your journey in the trial vehicle?

| want you to think back to your answer, what was the first thing that came to your mind? (3
particular event/ Il:li:at'u::nn,-r part of the experience)

Why do you think that came to mind first?

Without too much thought, tell me the first thing/ person, event that comes to mind when
wou think about feeling safe?

Why do you think that thing/ person/ event came to your mind? What is it about it that
defines safety for you?

What does “zafety’ mean to you?

Why do you think you've arrived at this definition?

Security

How secure would you say you felt during your journey in the trial vehicle?

Final 38 PPR966



T 12!
Technical report I IQ -

| want you to think back to your answer, what was the first thing that came to your mind? (a
particular euenﬂ,-’ location, part of the experience)

Why do you think you thought about that specifically?

Without too much thought, tell me the first thing/ person/ event that comes to mind when
you think about feeling security?

Why do you think that thing/ person/ event came to yvour mind? What is it about it that
defines feeling security for you?

What do you think ‘security” means to you?
Why do you think it's different/ the same to “safety’?
Why do you think you've arrived at this definition?

Trust
Would you say you felt trust in the technology you've experienced today?

| want you to think back to your answer, what was the first thing that came to your mind?
(the vehicle/ a paticular gvant! locarion/ part of the experience}
Why do you think you thought about that specifically?

Without too much thought, tell me the first thing or person that comes to mind when you
think about trust?

Why do you think that thing/ person came to your mind? What is it about it that defines
trust for your

What do you think “trust’ means to you?

Why do you think it's different/ the same to “safety’?

Why do you think you've arrived at this definition?

The future

How do you see yourself using shared self-driving vehicles in the future?

Mow you've had an experience in a self-driving vehicle, what role do you think they could
hawe in your future mobility?

What factors might make it mare/less likely for you to use shared self-driving wehicles in the
future?

What do you think this industry should foous on as a priority to win over consumers in the
future?

End
That's all the questions | had to go through with you today. Thank you for your time.
Any additional questions any guestions that were not answered at the start.

Escort participant back to start point.
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Appendix F  Additional measures

Personality

The survey included the Big Five Inventory-2 (BFI-2; Soto and John, 2017). The BFI-2-XS
includes 15 items and, despite its condensed form, was found to retain the full measure’s
reliability and validity.

This measure was included given that some previous research suggests relationships
between personality traits and both attitudes to AV adoption and travel mode choice
(Charness et al., 2018; Johansson et al., 2006).

However, analysis undertaken using this measure failed to yield any significant results
suggesting that, at least with the sample and measures included in this research, personality
traits do not correlate to attitudes toward AVs, ridesharing and/ or the journey experience
during the trial.

Diffusion of Innovation

The Diffusion of Innovation (Dol) theory (Rogers, 1962) is often used in the transport
industry in relation to new technologies such as electric vehicles, although what is most
frequently used in this type of research are the five adopter categories (e.g. innovators,
early adopters, early majority, late majority, and laggards) that are believed to influence
uptake. The theory is one of the many innovation uptake models that theorises about the
factors that influence the adoption (and diffusion within a social structure, hence the name
of the theory) of innovations. It proposes five perceived attributes of an innovation:

¢ Relative advantage: the degree to which an innovation is believed to be better than
the idea it replaces

o Compatibility: the degree to which an innovation is believed to be consistent with
individuals’ existing values, past experiences and needs

e Complexity: the degree to which an innovation is perceived as difficult to
understand and use

e Trialability: the degree to which an innovation may be experimented with on a
limited basis

e Observability: the degree to which the results of an innovation are visible to others

Some research has attempted to measure how well new approaches or ‘innovations’ stand
up to these factors (and, therefore, how likely are they to achieve uptake/ acceptance). One
such study was by Pankratz et al. (2002): the authors created a bespoke scale to assess the
perceived attributes of a particular innovation, a new federal policy aimed at the education
sector in the United States.

The scale developed by Pankratz et al. (2002) was adapted by TRL for use within the AV
trials, in order to assess the perceived attributes of a shared AV service. A factor analysis
yielded a three-factor model, though factor loadings were mixed with items designed to
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measure relative advantage and compatibility being spread across factors. Table 1 provides
a breakdown of factor loadings and items.

Table 1: Factor loadings for Dol items

Relative advantage, compatibility Complexity
and complexity

Observability, relative advantage, Relative advantage, compatibility
compatibility

Trialability Trialability

As such, the model was not able to identify the five factors contained within the Dol. Future
research is required to develop a scale that can more accurately assess the perceived
attributes of AVs and AV rideshare services.
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The StreetWise project investigated participants' perceptions of demonstration journeys in a Five
self-driving vehicle. Participants gave 'real time' insights on their experience, and took part in
surveys and interviews about aspects of their journey and their thoughts on using this type of
vehicle in their future mobility. This report describes the technical method, such as aspects of the
cars and the sensors, the route and safety driver training. It also describes the research design,
analysis and the sample characteristics. For more detailed findings, see Streetwise trials findings
report.
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