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Executive Summary

The Centre for Automated and Transformative Transportation (CATTS) has been
launched under the University of Toronto Transportation Research Institute (UTTRI) in 2017
with the vision of analyzing and quantifying transformation within transportation systems in the
era of vehicle connectivity and automation. The centre was created to guide societal
transformation in a positive direction, avoid the emergence of counterproductive travel trends,
and embolden Canadian cities as transportation leaders in North America and the world. CATTS
has assembled a multidisciplinary team to create data analytics, methods, models, and decision
support systems to quantify the impacts of transformative transportation technologies, such as
connected and automated vehicles (CAV) on transportation demand, system performance, health,
the environment, and society at large.

The City of Toronto has been researching and studying the potential impacts of CAV technology
on the City's services and residents. The City recognizes that there are potential benefits in
harnessing CAV opportunity to advance community goals in liveability, equity, sustainability,
and economic development. In 2017, the City of Toronto, in conjunction with the Toronto
Transit Commission (TTC) and Metrolinx, submitted a proposal to Transport Canada’s Program
to Advance Connectivity and Automation in the Transportation System (ACATS). The proposal,
titled “Minding the Gap: Advancing Toronto’s Transit System through Automation”, called for a
trial of an automated shuttle on a fixed route on public roads in the City of Toronto. Transport
Canada approved the proposal and provided the requested funding.

The City of Toronto has retained UTTRI to evaluate the shuttle project throughout its various
stages, particularly during the service launch and evaluation stages. In 2019, the City and UTTRI
signed an agreement to perform data analysis and evaluation of shuttle performance and
interactions. The agreement originally stated that the UTTRI team will 1) provide technical
support to the City staff for designing the customer experience/perception and community panel
surveys, 2) undertake descriptive analyses of the data from the surveys at various time stages:
before, during and after the pilot project with the objective of improving the understanding and
knowledge of the human response to automated shuttle service, and 3) undertake an analysis of
the shuttle performance, interactions with existing traffic control devices, and interactions with
other road users. The CATTS team, being the research centre under UTTRI that focuses on
automation and transformative transportation, took the lead on this project to support the City in
the project’s various stages.

CATTS has provided the City with technical support for the design of passenger and the three
community surveys (pre-deployment, mid-deployment and post- deployment). In January 2022,
the City of Toronto terminated the project before the shuttle service opened to the public.
Accordingly, the agreement with UTTRI has been revised and reduced to perform only a
descriptive analysis of the pre-deployment community survey data. This report acts as the final
deliverable of the City’s automated transit shuttle project that includes detailed descriptive
analysis of the survey data, and documentation of results and insights.
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Introduction

Automated shuttles are an emerging transit option, with trials having been completed in
various places across the globe, including Asia [1], Europe [2], and North America [3]. While
some automated shuttles have been trialled on closed tracks, e.qg., [1], several trials have been
conducted in mixed traffic conditions, e.g., [3], [4]. One of the benefits of introducing automated
shuttles in mixed traffic is that they can connect people to other existing transit options (e.g.,
first-/last-mile service).

The City of Toronto in collaboration with Toronto Transit Commission (TTC), and Metrolinx
received funding from Transport Canada’s program to Advance Connectivity and Automation in
Transportation Systems (ACATS) to support the West Rouge automated transit shuttle pilot. The
goal of this project was to test a low-speed, electric, automated shuttle vehicle that would
connect Rouge Hill GO Station to destinations in the West Rouge community in south-east
Scarborough. This trial was an opportunity to learn how a small neighbourhood shuttle service
might connect residents to rapid transit. It was also meant to serve as a first-hand experience of
how it feels to ride an automated vehicle and to interact with it on public roads.

One important factor in the success of such a project is whether people are willing to try the
shuttle and if they intend to use such a service on an ongoing basis. Previous research has
investigated various constructs that may influence intention to use an automated shuittle,
including: attitude [1], perceived usefulness [1], [5], [6], perceived safety [5], [7], [8], and trust
[9], [10]. Studies have also found that intention to use an automated shuttle may be influenced by
demographic factors like age and gender [7], [8]. Tech-savvy individuals are more likely to find
automated shuttles to be useful [4], and thus they may also have a higher intention to use such
shuttles. Finally, current travel behaviour, specifically car use, has also been found to influence
intention to use automated public transit [4].

The “pre-deployment” community survey was distributed before the shuttle was available for use
by the public on August 30", 2021, for a period of six weeks, to collect data that reflect public
perceptions of the shuttle service before its deployment for public use. The objective was to
investigate public perceptions about the proposed West Rouge automated shuttle service —
particularly, the intention to use the automated shuttle and the constructs of attitude, perceived
usefulness, perceived safety, and trust, which were identified as predictors of intention to use in
previous work. Partway through data collection, the shuttle began operating on the shuttle route
for operator training and shuttle testing, so some participants may have seen the shuttle prior to
responding to the survey. The shuttle was eventually discontinued before opening it to public
use.

This report provides a descriptive analysis of the survey responses, and analysis of the results
highlighting the major findings. In our analysis, we compared survey responses before and after
the shuttle began testing to examine if perceptions may have been affected by seeing the shuttle
testing in the community. Demographic information (e.g., age, gender, tendency to adopt new
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technologies) and current travel behaviour were also collected to explore whether these factors
influenced perceptions of the shuttle service.

Materials and methods

Study Design and Procedure

The survey was designed based on a review of previous surveys of automated vehicle
(AV) shuttles [1], [2], [4]-8], [10]-[13]. In collaboration with the City of Toronto, several
constructs of interest were identified (see Table 1), and items related to each construct were
developed for the launched survey. The full survey can be found in APPENDIX A.

For the item assessing tendency to adopt new technologies, participants were asked to select
which statement best reflected them:

1. 1 am skeptical of new technologies and use them only when I have to

2. | am usually one of the last people | know to use new technologies

3. luse new technologies when most of the people | know use them

4. 1like new technologies and use them before most people | know

5. Ilove new technologies and am among the first to experiment and use them

Responses were categorized into lower (option 1 or 2), average (option 3), and higher (option 4
or 5) tendency to adopt new technologies. For car/public transit use, participants were asked to
report how frequently they travelled in a car as a driver or passenger, and how frequently they
travelled by public transit. Respondents were categorized based on whether they travelled more
frequently by car or public transit. The categories are: uses cars more, uses transit more, same
frequency of use.

Table 1. Constructs captured by the survey, related survey item numbers, and citations of
previous studies

C Survey question Examples of previous AV shuttle
onstruct )
number(s)* surveys using the construct

Attitude Q1 [1]
Behavioural intention to use Q2, Q5 [1], [5], [8]
Perceived usefulness Q3ag [1], [5], [6]
Trust Q4 [1], [10]
Perceived safety Q6,Q9,Q11, Q12 | [6]-]8]
Other

Environmental friendliness Q3h [5]

Noise Qa3i

Perceived enjoyment Q3j [1], [5]

Privacy Q3k

Tendency to adopt new

technologies Q15 [4]. 18]

Car/public transit use Q22, Q23 [4], [8]

*Refer to APPENDIX A for the full list of questions
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The shuttle service was scheduled to begin in November 2021. The data included in this report
was collected between August 30 and November 1, 2021, before the shuttle service began
offering rides to the public. However, approximately midway through data collection (on
September 23), the shuttle began operating along the route for training and testing, so some
participants may have seen the shuttle operating in the community. The data were divided
accordingly to pre and post shuttle testing to capture any influence this might have on the
perception of technology use.

Participants and demographics

A total of 365 participants started the survey by indicating whether they wanted to be
included in a panel, for which they would be invited to complete the survey again during and
after the shuttle trial. However, only 293 participants completed at least one question after that
point, with 217 participants reaching the end of the survey. Of the 293 respondents, 104 (35%)
reported living in the service area (either self-reported living on the shuttle route or reported
living at one of the postal codes in the area). Of the participants who reported living in the area,
52 participants reported living on the shuttle route.

For the demographic breakdown of participants, the percentages reported here reflect the
percentage of responses for each question. For example, 195 participants filled out the age
question, of which 78% were aged 25-64. Just over half of the respondents (56%) were men, and
11% identified as a person with a disability. Most respondents (75%) had two or more licensed
drivers in their household, and 57% travelled in a car (either as a driver or passenger) at least
four times a week. Only 28% of respondents used any form of public transit (TTC, GO Transit,
other) four or more times a week. Most respondents (59%) travelled by car more than transit,
whereas 26% travelled by transit more frequently, and 15% reported using both methods with the
same frequency. These percentages are similar to those in the 2016 Transportation Tomorrow
Survey (TTS) summary report [14] , for ward 44 that contains the West Rouge area, which states
that 59% of the trips made by residents of this ward are done by car drivers, and 14% are done
by transit. It is worth mentioning here that the TTS data may not be an accurate representation of
the West Rouge neighbourhood as its data are presented on the ward level, which covers a larger
geographic area and is more economically diverse. In terms of tendency to adopt new
technologies, 66% of participants were on the higher end of the scale (i.e., they either reported to
use new technology before most people they know or be among the first people to experiment
with new technology).

There were differences in demographics between people who reported living in the service area
and the rest of the participants. A slightly higher proportion of those aged 45+ reported living in
the service area (Figure 1), and those who used a car more frequently than transit (Figure 2). Of
the participants who did not report living in the shuttle area, there was a higher proportion of
men (Figure 3), and those who identified as having a disability (Figure 4). In terms of tendency
to adopt new technologies, participants who did not live in the shuttle area had a lower
proportion of responses in the average category and higher ones in the lower category (Figure 5).

March 2022 6



UTTRI-CATTS West Rouge Automated Transit Shuttle Pilot

The proportion of responses with higher tendency to adopt new technologies was similar for
those who reported living in the service area and all other participants (Figure 5).

Of the 293 participants who completed at least one question, two thirds completed the survey
before the shuttle began testing along the route. Chi-square analysis revealed no significant
differences in demographics before and after the shuttle began testing. The full breakdown of
respondent demographics can be found in APPENDIX B in Tables 2-9.

70%
60%
50%
40%
30%
20%
10% I
Under 25 25-44 45-64 65 and over Prefer not to
answer
m[jves in area All other participants
(N=104) (N =106)

Figure 1. Age distribution for those who reported living in the service area and all other
participants

80%
70%
60%
50%
40%
30%
20%

] B
0%

Uses car more Uses transit more Same frequency of use

mLives in area All other participants
(N =98) (N =97)

Figure 2. Distribution of car versus transit use for those who reported living in the service area
and all other participants
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70%
60%
50%
40%
30%
20%
10%
0% -
Woman Man Prefer not to
answer

H|ives in area All other participants
(N=104) (N =107)

Figure 3. Gender distribution for those who reported living in the service area and all other
participants

100%
80%
60%
40%
20%
0% | — —

Yes No Don't know Prefer not to
answer

mLives in area All other participants
(N = 104) (N =107)

Figure 4. Distribution of disability status for those who reported living in the service area and all
other participants
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80%
70%

60%
50%
40%
30%
20%
10%
0% L —

Lower Average Higher Prefer not to answer

mLives in area All other participants
(N=103) (N = 106)

Figure 5. Distribution of tendency to adopt new technologies for those who reported living in
the service area and all other participants. Lower = “I am skeptical of new technologies and
use them only when I have to” or “I am usually one of the last people I know to use new
technologies . Average = “I use new technologies when most of the people I know use them”.
Higher = “I like new technologies and use them before most people I know” or “I love new
technologies and am among the first to experiment and use them”.

Data analysis

Responses for each survey question are summarized in the results section below. For
some questions where responses may have been affected by seeing the shuttle in the community,
results were compared before and after shuttle testing and training began on September 23, 2021.
Results were also compared between participants who reported living in the service area and all
other participants. For ordinal responses, chi-square analysis was conducted to analyze whether
there was a statistically significant relationship between living in the service area (yes vs. no) and
the categorical response levels. The perceived usefulness, trust, and perceived safety constructs
were measured using several questions/items each, as explained earlier in Table 1. For these
constructs, the items were averaged, and t-tests were used to assess whether there were
statistically significant differences in average ratings before and after shuttle testing, and for
participants who lived in the service area compared to all other participants. Results for these
(and all other) statistical tests will be presented in the next section of the report.

As mentioned in the introduction, attitude, perceived usefulness, trust, and perceived safety have
all been investigated in previous research as potential predictors of intention to use automated
shuttles. However, research also suggests that these constructs may have interacting effects and
their effects may be moderated by individual differences like demographics and travel behaviour
[4], [15], [16]. Statistical modeling, e.g., structural equation modeling, is planned as a future
research step to explore the relationships between intention to use the automated shuttle service,
and the various constructs and demographic factors in the current study. However, as a first step
in exploring these associations, we computed Spearman correlations between intention to use
(likelihood to try, and intention of ongoing use if the service was delivered with an AV) and the
constructs of attitude, perceived usefulness, trust, and perceived safety. Because the intention to
use variables are ordinal (i.e., have discrete response options that are in a meaningful order),

March 2022 9



UTTRI-CATTS West Rouge Automated Transit Shuttle Pilot

Spearman correlations were used, which can assess the relationship between ordinal and
continuous variables [16]. Further, as a preliminary exploration of demographic effects, we
analyzed each construct by age, gender, tendency to adopt new technologies, and car versus
transit use. For constructs with ordinal responses, chi-square tests were used to test whether there
was a statistically significant relationship between a construct and each demographic factor. For
all chi-square tests, Fisher’s exact test was used if any minimum expected frequencies were less
than five. For constructs with approximately normal outcome variables (i.e., trust, perceived
safety, and perceived usefulness), t-tests were used to test whether there were statistically
significant differences between men and women. The remaining demographic factors had more
than two levels (e.g., age was split into four groups). For these demographic factors, analysis of
variance (ANOVA) was used to assess whether there was a significant main effect on each
construct. If significant main effects were found, follow-up t-tests were used to test which levels
differed significantly from each other.

Several survey items also allowed participants to provide additional information in open-ended
text format. These responses were reviewed and coded by two researchers. Responses were
reviewed independently by each researcher and coded based on categories identified across all
responses. Each response could have several themes. The researchers then discussed the
identified categories and finalized a code structure for the different questions (see APPENDIX
Q).
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Results and Discussion

Behavioural intention to use

Overall, most participants reported being likely or very likely to try the automated shuttle
(Figure 6). Chi-square analysis showed that there was a significant association between when
participants completed the survey (before or after shuttle testing began) and likelihood of trying
the shuttle, x%(4) = 11.62, p = 0.02. There was a higher proportion of participants who reported
being very likely to try the shuttle after shuttle testing on the route began compared to before
(Figure 6). There was no significant difference between participants who lived in the service area
and all other participants.

N
Livesin area  [INEEZNEZ 3% 26% LA ]

Before
Al others 7% | 8% 1% 25% s 122
Livesinarea [N 0% Ay

After

All others 7% 6% B0 2% D% et

Overall A7 8% 21% s ——. 293

mVery unlikely = Unlikely Undecided/not sure Likely = Very likely

Figure 6. Likelihood to try the shuttle before and after the shuttle began testing, categorized by
those who live in the shuttle area and the rest of participants

For participants who reported that they were likely or very likely to try the shuttle, the most
common reasons participants reported for why they were likely to try the shuttle were because
they were interested in experiencing the technology (60%), and because the shuttle was electric
(40%) and free (36%) (Table 11). The breakdown of the travel mode(s) they would have
otherwise used if they were to try the shuttle can be found in
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Table 13. The most common modes were driving alone (49%), TTC (38%), and walking (37%).

For participants who reported that they were unlikely or very unlikely to try the shuttle, the most
common reasons were that the shuttle did not travel to destinations that were relevant to them
(49%), that the shuttle was not driven by a person (29%), and “Other, please specify” (29%), of
which a majority (7/12) were related to the shuttle route not being in their area (

Table 14, Table 15).

For participants who reported that they were not sure about trying the shuttle, the most common
reasons reported were that the shuttle did not travel to destinations that were relevant to them
(63%), that the idea of booking ahead seemed like a hassle (42%), and that it would depend on
their travel needs during the trial period (42%) (Table 16). When asked what mode(s) of travel
they would have otherwise used for a given trip if they were to try the shuttle, for participants
who lived in the service area, the responses were driving alone (100%), driving with others
(67%), or walking (67%). For participants who did not report living in the service area, the most
common responses were TTC (60%), walking (40%), and cycling (33%) (Table 18).

When asked how frequently they would take the shuttle if it were to become permanent, a larger
proportion of participants reported that they would take the shuttle frequently if it were with an
automated vehicle than a conventional vehicle (Figure 7). The distribution of responses was
similar for participants who lived in the service area and all other participants (Figure 7). To the
best of our knowledge, previous research has not distinguished trying the shuttle (which may be
a one-time occurrence to experience the technology) from intended ongoing use of the shuttle.
However, our results indicate a high proportion of respondents who would try the automated
shuttle and use it at least occasionally if it were to become permanent. These results are
consistent with previous work showing that, on average, people intend to use an automated
shuttle if it were available to them [1], [7]. Nordhoff et al. [5] found that 66% of participants
reported that they would use an automated shuttle at least once a week. However, their sample
consisted of people who had experienced the automated shuttle in their trial, which may explain
the higher proportion of frequent use than was found in the current survey.

It should be noted that we did not specify the type of the conventional vehicle for this question. It
is possible that some people imagined a similar-sized shuttle bus with a human driver, while
others imagined a typical-sized transit bus, which may have affected intended frequency of
ongoing use if the service was delivered with a conventional vehicle.
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N

fservice was delivered with an AY /7% [EENEEE 2% e

Lives in area 104

If service was delivered with a

conventional vehicle 12% 8% 19% 29% _
If service was delivered with an AV 1% 8% | 1% 30% 7S

All others ) ) ) 125
If service was delivered with a 14% 8% 16% 38% _

conventional vehicle

Undecided/It depends mNever m=Rarely Occasionally = Frequently

Figure 7. Intended frequency of ongoing use categorized by participant reported living in the
service area and all other participants

Attitude

Participants overall had a positive attitude towards the shuttle, with over 75% having a
positive or very positive feeling about the project (Figure 8). Attitudes were similar before and
after testing began and for participants who lived in the service area compared to all other
participants. Previous research has found that after trying an automated shuttle, people had an
overall positive attitude towards using an automated shuttle [1]. Our results suggest that people
have positive attitudes towards this type of service even before they can experience it
themselves.

N
Lives in area 15% 21% L A K

Before
All others 9% 26% s 122
Lives in area 19% 16% L Y

After
All others 16% 24% s, e
Overall 13% 25% s, 293

m\Very negative  m Negative Undecided/not sure Positive = Very positive

Figure 8. Attitude towards the project for before and after the shuttle began testing categorized
by participant reported living in the service area and all others.

Perceived usefulness

Regardless of whether participants reported living in the service area or not, the items
with the lowest perceived usefulness were related to the location of the shuttle stops and
frustration with the slow shuttle speed (Figure 9). Less than 50% of the participants who reported
living in the service area agreed that the stops were in convenient locations. As expected, this
percentage was even lower for respondents who did not report living in the service area (19%).
Around one-third of participants reported that they would be frustrated with the slow driving
speed if they were riding in the shuttle, and around half of the participants reported that they
would be frustrated driving behind the shuttle due to the low speed. These proportions were
similar for those who reported living in the shuttle area and all other participants (Figure 9).
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Comments related to the stops not being in convenient locations and frustration with the slow
shuttle speed were also common in the responses to the open-ended survey questions. Twenty-
one percent of participants who provided an open-ended response suggested service area
expansion and/or additional stops, while 19% had concerns about the slow shuttle speed (e.qg.,
frustration, added congestion, safety). For example:

e “| hope there are plans for pilot for automated shuttles elsewhere in Toronto” (P2002)

o “| feel the speed is too slow, the frustration of surrounding drivers could cause negative
results with chances taken in traffic due to unsafe passing. Some of the road speeds in
Toronto are already too slow as it is.” (P2096)

See APPENDIX C for the full breakdown of themes identified in the open-ended text responses.

These results are consistent with previous research indicating that the slow speed of automated
shuttles is generally perceived negatively [5], [11]. However, a report that reviewed various
automated shuttle pilot surveys highlighted that the slow speed may have a negative influence on
perceived usefulness, but a positive influence on perceived safety [13]. In the open-ended
responses in the current study, one participant (P2075) did mention the slow speed as a positive
aspect of the shuttle, in terms of safety having the shuttle interacting with other road users in the
community. They said, “while | generally have concerns about automated vehicles and their
response to pedestrians (which can, at times, be less than great) there's a lot to be said about an
operator as a fail-safe. Also the speed is easy to move out of the way of.”

The two items related to frustration with the shuttle’s slow driving speed were analyzed by time
point, as these may have been affected by seeing the shuttle speed firsthand once it began testing.
There was a significant association between time point and participants’ reported frustration if
they were driving behind the shuttle, x?(4) = 10.60, p = 0.04. However, when the categories were
collapsed (strongly disagree/disagree, neutral, agree/strongly agree), the effect was only
marginally significant, x2(2) = 4.64, p = 0.098. After testing began, there was a lower proportion
of participants who reported that they would be frustrated driving behind the shuttle due to its
low speed (i.e., lower proportion who disagreed that they would not be frustrated by the low
speed; Figure 10). There was no significant association between time point and frustration riding
in the shuttle due to the low speed.
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Participants who live in the area

The shuttle will make it easier for me to connect
to the GO Train

| think the shuttle would be useful for some of my
regular travel needs

Using the shuttle will be appealing to decrease my
parking challenges at the GO Station

| think the shuttle stops are at convenient
locations for me

If | were riding in the shuttle, | would not be
frustrated by its slow driving speed*

If | were driving behind the shuttle, | would not be
frustrated by its slow driving speed*

*Recoded
All other participants

The shuttle will make it easier for me to connect
to the GO Train

| think the shuttle would be useful for some of my
regular travel needs

Using the shuttle will be appealing to decrease my
parking challenges at the GO Station

| think the shuttle stops are at convenient
locations for me

If | were riding in the shuttle, | would not be
frustrated by its slow driving speed*

If | were driving behind the shuttle, | would not be
frustrated by its slow driving speed*

*Recoded

West Rouge Automated Transit Shuttle Pilot

N
1% 13% 26% e R
% 18% 38% Dz 10
14% 19% 31% DZE 104
10% 20% 27% I 104
3% 2090 104
20% 34% 20% 17% 5% 104

N/A  mStrongly disagree = Disagree Neutral Agree mStrongly agree
N
16% 14% 34% DZE 148
10% 18% 30% I 14
20% 18% 26% P22 148
21% 29% 7% 2% 148
4% L 23% 32% 15% 2% 149
% 29% 7% TN 149

N/A mStrongly disagree = Disagree Neutral Agree mStrongly agree

Figure 9. Responses to perceived usefulness items. In the survey, the two items related to
frustration were presented as, “If | were riding in the shuttle I would be frustrated by its slow
driving speed”, and “If | were driving behind the shuttle, I would be frustrated by its slow driving
speed”. For this figure, the two frustration items were recoded to present the inverse so that they
reflected a positive statement, to be consistent with the other perceived usefulness items.

Before 7% 24%

N

31% 23% 12% l 173

N/A  mStrongly disagree = Disagree Neutral = Agree = Strongly agree

Figure 10. Responses to the item “If I were driving behind the shuttle, I would not be frustrated
by its slow driving speed” by time point.
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Trust

Most participants trusted the shuttle to navigate safely around stationary obstacles, other
motor vehicles, and people in the community (Figure 11). Fewer participants trusted the shuttle’s
ability to navigate in poor weather, which can hinder the technology’s capabilities. T-test
analyses were conducted to compare average trust (from 1 to 5) across the four trust items before
and after testing. Results showed that there was a marginally significant difference, t (142.4) =
1.80, p = 0.07. Average trust was higher before (M = 3.70, SD = 0.94) compared to after (M =
3.46, SD = 0.95) the shuttle began testing. There was no significant difference in average trust
between participants who reported living in the shuttle area and all other participants.

Average trust in the current study was slightly lower than previous research that surveyed
individuals who experienced an automated shuttle. In their surveys, Nordhoff et al. [10] found
average trust in the automated shuttle to be around 4.5 on a 6-point scale, while average trust in
Chen’s study [1] was 4.24 on a 5-point scale. The slightly higher trust may be due to
participants’ experience using the shuttle, as research shows that trust in automated shuttles
increases after firsthand experience [18].
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Figure 11. Responses to trust items. Participants were asked to rate how much they trusted each
of the above capabilities of the shuttle from 1 (do not trust at all) to 5 (trust completely).

Perceived safety

Most of the participants reported that they would feel safe riding in the shuttle and having
the shuttle in their community (Figure 12). Table 19 shows how various shuttle characteristics
would impact participants’ feeling of safety while riding in the shuttle. Of the six characteristics
presented, most participants reported that the following five reasons made them feel more safe:

e The booking system prevents sharing the shuttle with passengers not in their household
e Presence of a human operator on board who can take control if needed

e Vehicle speed of under 20 km/h

e Cameras on board which are blurred to protect their privacy

e Automated navigation system that removes human error
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Only 36% of participants stated that the fact that the shuttle would travel on roads with other
traffic would make them feel more safe, while 44% responded in the neutral position, and 20%
responded that it would make them feel less safe.

Table 20 shows how various shuttle characteristics would impact how safe participants thought it
would be to have the shuttle in their community. Most participants reported that the following six
characteristics (out of the seven presented) would make it more safe:

e Presence of a human operator on board who can take control if needed

e Safety check of vehicle done before and after each shift

e Vehicle speed of under 20 km/h

e Cameras inside and outside the shuttle

e Knowing the shuttle is quiet and emissions-free

e The shuttle service will help reduce the need for parking at the GO station.

Similar to the results related to perceived safety of riding in the shuttle, the only characteristic
that was not associated with higher perceived safety was the fact that the shuttle would be
travelling on roads with other traffic. Forty-five percent of participants thought that this
characteristic would make it more safe, while 33% responded in the neutral position, and 22%
responded that it would make it less safe to have the shuttle in their community. However, it
should be noted that for the neutral position for the questions presented in Tables 19 and 20, the
full text was supposed to read “I would feel a similar level of safety”. Due to an error in the
survey software, only “I would feel” was displayed to participants, which may have affected the
results for these items. However, it is likely that participants were still able to infer what this
anchor point meant because all the other anchor points were labelled correctly.

Previous research also indicates positive perceived safety when it comes to automated shuttles,
though perceived safety appears to be higher for passengers than other road users. Chee et al. [8]
found that 63% of their sample (who had tried the automated shuttle) rated onboard safety with a
steward to be safe or extremely safe, compared to 46% if there was no steward. However,
perceived safety of the shuttle interacting with other vehicles was lower, with only 48%
reporting that they felt it was safe or extremely safe. Another study also found that participants
were more concerned about the safety of other road users than their personal safety riding in the
shuttle [19]. These results are consistent with our findings that a higher percentage of
respondents would feel safe riding in the shuttle compared to the percentage who felt it would be
safe having the vehicle travelling on roads near them (Figure 12).
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Knowing what you know about the planned automated
shuttle vehicle to be used in your community... N

How safe do you think it would be to
have the automated vehicle [RECE 0 24% 38%
travelling on roads near you?

dfebaiens} el I
riding in the automated shuttle? ad % okl 21

mVery unsafe mUnsafe Undecided/not sure Safe mVery safe

Figure 12. Responses for questions relating to safety riding in the shuttle or having it in the
community

With respect to how safe they would feel walking or cycling near an AV compared to
conventional motor traffic, just under 40% of participants reported that they would feel safer
around an AV, and round 30% reported that they would feel a similar level of safety (Figure 13).
Around 25% of participants reported that they would feel less safe crossing in front of an AV
compared to a conventional vehicle, while 17% of participants reported that they would be less
safe cycling near an AV compared to a conventional vehicle.

Previous survey findings suggest that pedestrians may be more cautious crossing in front of an
automated shuttle compared to human drivers, due to lack of trust in the shuttle and an inability
to ensure the shuttle has detected them, which would normally be done by making eye contact
with a human driver [19]. In the open-ended questions, one participant (P1146) mentioned a
similar idea: “there needs to be something to indicate the vehicle is coming to a complete stop.
As a pedestrian that would make me feel much more safer knowing that it [is] proceeding to slow
down.”
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If you were cycling on a road with an
automated vehicle, how safe would

you feel compared to when cycling 12% L "% 2% 18% - =R

near conventional motor vehicles?

As a pedestrian crossing at an
intersection, if you knew the vehicle

travelling toward you was automated, [/ S : A 16% 30% 20%
how safe you feel compared to if it
was a conventional vehicle?

215

Not applicable — | never cycle on streets with motor vehicles
= Undecided
= Much less safe
= Somewhat less safe

Similar level of safety

Somewhat safer

® Much safer

Figure 13. Responses for questions relating to safety interacting with the shuttle as a vulnerable
road user. Participants were asked to rate how safe they would feel relative to if they were
interacting with a conventional motor vehicle.

In the open-ended survey questions, participants were asked if there was any other information
that would help them feel safer as a passenger in the shuttle. Of the participants who provided a
response, 24% mentioned wanting to know more about the emergency procedures. For example:

e “Knowing what will happen in the event of an emergency caused by another vehicle”
(P1078)

e “Maybe extra security like a buzzer could help out in case someone needs help” (P1109)

e Provide a first aid kit within the vehicle. How would this vehicle respond in collisions?
What would be there to protect passengers? (P1112)

Nordhoff et al. [19] also found that participants in their study wanted to know more about
emergency procedures. In their automated shuttle trial, where participants were allowed to press
the emergency stop button, the emergency button was pressed in 45% of trips, because
passengers wanted to test how shuttle would respond.

Thirteen percent of participants who provided a response wanted more information about
onboard security/safety. Consistent with previous research e.g., [19], several participants (7%)
mentioned concerns about onboard security/safety related to ride-sharing, and others were
concerned specifically about nighttime operations (4%). For example:

e “A bit nervous about strangers and people boarding not according to the specified
boarding schedule.” (P2184)

¢ “I’m wondering how the system works that someone wouldn’t be able to come on with
me. And down the line would it allow for strangers to be in the same shuttle. Makes me
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wonder about my personal safety being locked in an automated shuttle, traveling at
night.” (P1082)

However, one participant (P1067) did mention that they would be comfortable sharing the shuttle
with a few people, “I appreciate the one household, but also I think if it’s only two or three
people needing it (currently only that many people ride the 54a to the Starspray loop with me
after getting off go train), [that] would be fine too.” Nordhoff et al. [5] also found that
participants in their study were willing to share the shuttle with 6-8 passengers (the maximum
number of passengers for their shuttle was 12).

Participants were also asked if there was any other information that would help them decide
whether it would be safe to have the automated shuttle in their community. The most common
responses were related to the shuttle’s capabilities (23%) and pedestrian/cyclist safety (20%).
Lack of sidewalks were mentioned as a specific concern in 7% of responses. Example quotations
related to these themes are below:

e “Unreasonable to expect us to feel anything but less than safe until the technology has
been demonstrated to the community for some trial period of time.” (P1132)

e “Side by side comparison on traffic incidents with humans vs Al. Show the proof Al is
safer.” (P1058)

e “Our community lacks sidewalks on Rouge Hills Dr, which is a large section of the
shuttle’s route. Having lived in the community for years, I have noticed that pedestrians
and cyclists feel highly unsafe when regular cars pass by. Especially in the summer
months when traffic is increasingly higher because of the direct access that the road has
to the beach. With the automated shuttle, | feel this will only make pedestrians and
cyclists feel much more unsafe on their routes.” (P1020)

As previously mentioned, other studies have also found greater concern for pedestrian and cyclist
safety compared to passenger safety [19], and that firsthand experience with an automated shuttle
is associated with higher levels of trust [18]. In addition, our results suggest that providing data
from the results of the shuttle trial may also increase trust in the service. The full breakdown of
themes identified in the open-ended text responses can be found in APPENDIX C.

Other responses

Several other items of interest were included which were answered favourably by most of
the participants (Figure 14). For example, consistent with previous research [5] participants
generally liked the fact that the shulttle is electric and emissions-free, and thought that using the
shuttle would be enjoyable.
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Figure 14. Responses to survey items not related to a specific construct

A final open-ended question asked participants if there were any other questions, concerns or
comments they had about the automated shuttle in their community. Similar to the responses in
the previous open-ended questions, comments about service area expansion and slow shuttle
speed were the most common (29% and 14% of the responses, respectively). Two responses (out
of 49) also mentioned concerns related to people waiting for the shuttle in front of or on their
property, likely related to the lack of sidewalks in the area that was mentioned in previous
responses.

Correlations Between Constructs and Exploration of Demographic Effects

Overall attitude, perceived usefulness, trust, and perceived safety were all significantly
correlated with likelihood to try the shuttle and intended frequency of using an AV shuttle if it
were to become permanent (Table 2). The correlations ranged from 0.42 to 0.55 (p < .001 for
all), indicating moderate to strong correlations (e.g., [20]).

Table 2. Spearman correlations between intention to use measures and overall attitude, perceived
usefulness, trust, and perceived safety

Overall Perceived | Trust Perceived
Attitude Usefulness Safety
Intention | Likelihood to Try
to Use 0.49 0.42 0.44 0.43
Intended Frequency
of Use — If Delivered 0.55 0.54 0.51 0.53
with AV

All correlations are significant at p <.001.

Age was significantly associated with likelihood to try the shuttle, ¥%(6) = 13.86, p = 0.02, and
intended frequency of ongoing use, x%(3) = 12.57, p = 0.01. For the chi-square analysis,
likelihood to try the shuttle was split into three categories: 1) likely or very likely, 2)
undecided/not sure, and 3) unlikely or very unlikely. For intended frequency of ongoing use, the
responses were split into two categories: 1) frequently and 2) all other responses. The 65+ age
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group had a lower proportion of respondents who were likely or very likely to try shuttle (Figure
15) and who reported that they would take the shuttle frequently if it became permanent (Figure
16). Only 21% of respondents in the 65+ age group reported that they would take the shuttle
frequently, compared to 42-60% in the other age groups.

Under 25 13% 8% 8% o~
PSR 7% (5% K3 23% e 10s

45-64 IEE 2% 29% D
65 and over 21% 16% 1% 16% etk e

mVery unlikely = Unlikely Undecided/not sure Likely = Very likely

Figure 15. Likelihood to try the shuttle by age. Note: this is the same data presented in Figure 6,
in this case, split by age.

If the service were delivered with an automated vehicle: N
Under 25 42% I 24
2544 [IEEM4% 24% s 108
45-64 8% 31% e 9

65 and over |[EAEEEA 21% 42% 2en 19

m Undecided/It depends = Never Rarely Occasionally = Frequently

Figure 16. Intended frequency of ongoing use if the service were delivered by an AV, by age.
Note: this is the same data presented in Figure 7, in this case, split by age.

For attitude towards the service, due to a limited number of negative and very negative
responses, the data was split into two categories: 1) positive or very positive and 2)
undecided/not sure, negative, or very negative. There was no significant association between age
and attitude towards the service. The 65+ age group had the lowest proportion of participants
who reported a positive attitude towards the project (Figure 17); however, there were still many
participants in that group (64%) who reported a positive or very positive attitude.
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25-44 8%

45-64 15%
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Figure 17. Attitude towards the project by age. Note: this is the same data presented in Figure 8,
in this case, split by age.

An ANOVA showed a significant effect of age on trust, F (3, 203) = 3.45, p = 0.02. Follow-up t-
tests indicate that the 65+ age group had significantly lower trust than the under 25 and 25-44
age groups (Figure 18). The 65+ age group also had the lowest ratings for perceived safety and
perceived usefulness (Figure 18), but there was no significant main effect of age on either of

these constructs.
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p<.05
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03 T ] 25-44 (N = 105)
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g [] 45-64 (N =59)
2 [ ] 65 and over (N = 19)

2 -

1

Trust Perceived Safety Perceived Usefulness

Construct
Figure 18. Average ratings for trust, perceived safety, and perceived usefulness by age.

There was a significant association between tendency to adopt new technologies and likelihood
to try the shuttle, y?(8) = 15.58, p = 0.048. Most participants in the lower and higher technology
adoption groups were very likely to try the shuttle, compared to only 38% in the average
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technology adoption group (Figure 19). The percentage of people who would take the AV shuttle
frequently increased with tendency to adopt new technologies (Figure 20); however, the chi-
square test showed that this association was not significant. The proportion of participants who
reported a very positive attitude towards the project also increased with higher tendency to adopt
new technologies (Figure 21), and in this case there was a significant association, y2(8) = 17.64,
p =0.047.

-
0]

Average 10% 10% 10% 32% 50

mVery unlikely mUnlikely Undecided/not sure = Likely mVery likely
Figure 19. Likelihood to try the shuttle by tendency to adopt new technologies. Lower = “I am
skeptical of new technologies and use them only when I have to” or “I am usually one of the last
people I know to use new technologies”. Average = “I use new technologies when most of the
people I know use them”. Higher = “I like new technologies and use them before most people I
know” or “I love new technologies and am among the first to experiment and use them”. Note:
this is the same data presented in Figure 6, in this case, split by tendency to adopt new
technologies.

N

Undecided/It depends ®Never m®Rarely = Occasionally = Frequently

Figure 20. Intended frequency of ongoing use if the service were delivered by an AV, by
tendency to adopt new technologies. Lower = “I am skeptical of new technologies and use them
only when [ have to” or “I am usually one of the last people I know to use new technologies”.
Average = “I use new technologies when most of the people I know use them”. Higher = “I like
new technologies and use them before most people I know” or “I love new technologies and am
among the first to experiment and use them”. Note: this is the same data presented in Figure 7, in
this case, split by tendency to adopt new technologies.
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Figure 21. Attitude towards the project by tendency to adopt new technologies. Lower = “I am
skeptical of new technologies and use them only when I have to” or “I am usually one of the last
people I know to use new technologies”. Average = “I use new technologies when most of the
people I know use them”. Higher = “I like new technologies and use them before most people I
know” or “I love new technologies and am among the first to experiment and use them”. Note:
this is the same data presented in Figure 8, in this case, split by tendency to adopt new
technologies.

Out of the remaining constructs (trust, perceived safety, and perceived usefulness), tendency to
adopt new technologies only had a significant association with perceived usefulness, F (2, 203) =
4.05, p = 0.02. Participants with a higher tendency to adopt new technologies had significantly
higher perceived usefulness ratings than those with average or lower tendency to adopt new
technologies (Figure 22).
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Figure 22. Average ratings for trust, perceived safety, and perceived usefulness by tendency to
adopt new technologies

Finally, we investigated whether frequency of car versus transit use influenced respondents’
intention to use the shuttle and overall attitude towards the project. Frequency of car versus
transit use was not significantly associated with likelihood to try the shuttle or overall attitude
towards the project. For all groups (uses cars more, uses transit more, and same frequency of
use), 79-80% of respondents reported being likely or very likely to try the shuttle (Figure 23).
However, the “uses transit more” group had the highest percentage of participants who reported
that they would be very likely to try the shuttle (Figure 23), and the highest percentage of
participants who reported a positive or very positive attitude towards the project (Figure 24).

There was a significant association between car/transit use and frequency of intended use if the
service was delivered with an AV, ¥%(2) = 7.98, p = 0.02. Similar to the chi-square test between
frequency of intended use and age, the responses were split into two categories: 1) frequently,
and 2) all other responses. Participants who currently use cars more were least likely to report
that they would use the shuttle frequently (Figure 25). However, it is worth nothing that 40% of
car users report that they would take the AV shuttle frequently, and 78% would take it at least
occasionally (top bar in Figure 25). Further, these percentages were higher than frequency of
intended use if the service was delivered with a conventional vehicle. For car users, only 22% of
respondents would use the service frequently if it were a conventional vehicle, and only 59%
would use it at least occasionally (Figure 25), suggesting that the AV aspect of the shuttle
appeals to drivers.

N

Uses carmore LY R--/15% 27% s 115
p—— el
Same requency ofuse IITAETS%IZe IS

m Very unlikely = Unlikely Undecided/not sure Likely mVery likely
Figure 23. Likelihood to try the shuttle by whether the respondent reported travelling by car or

transit more frequently. Note: this is the same data presented in Figure 6, in this case, split by
frequency of car versus transit use.
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Figure 24. Overall attitude towards the project by whether the respondent reported travelling by
car or transit more frequently. Note: this is the same data presented in Figure 8, in this case, split
by frequency of car versus transit use.
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conventional vehicle

Figure 25. Intended frequency of ongoing use by whether the respondent reported travelling by
car or transit more frequently. Note: this is the same data presented in Figure 7, in this case, split
by frequency of car versus transit use.

The West Rouge area was chosen for the shuttle trial as its existing transit access is limited. In
addition, the data from the current survey shows that around 70% of people who reported living
in the area use cars more than transit (Figure 2). To explore whether car users in the service area
would use the shuttle if it were to become permanent, we further broke down the “uses cars
more” group by whether the respondent reported living in the service area (Figure 26). Results
show that 49% of respondents who live in the service area would take the shuttle frequently if it
were delivered with an AV, while only 26% reported that they would take it frequently if it were
a conventional vehicle (Figure 26). This finding is inline with a study in Toronto by Idris [21]
which highlights that some car users may shift to public transit when a proper service is provided
(25.47% for car drivers and 32.53% for car passengers and carpoolers).

However, as mentioned previously, participants may have interpreted “conventional vehicle” in
different ways (e.g., shuttle with human driver versus typical transit bus). While our results
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suggest that people would take the shuttle more frequently if it was an AV than conventional
vehicle, it is possible that some participants responded in this way because they prefer the small
shuttle to a large transit bus. Further, it is worth noting that while intention to use transit in the
future has been found to be a significant predictor of self-reported actual transit use (e.g., [22]), it
is possible that participants overestimated how frequently they may take the AV shuttle if it were
to become permanent. Some studies attributed reluctance to change travel mode to some
psychological aspects (e.g., habits and, attitudes) [23], [24] and the strong formation of habits
and correlation of previous travel choices [25]. Since our study is based on a stated preference
survey, this may result in some inaccurate predictions of the actual use of the provided service. A
revealed preference survey following the launch and actual usage of the service might give better
representation of its actual usage.

If service was delivered with an AV 4% L3 10/ 32% _

Lives in area 68

If service was deli_vered wit_h a 0% O 26% 31% _
conventional vehicle

If service was delivered with an AV = 9% 13% 4% 47% _
If service was delivered with a 5
conventional vehicle L) e e 45% -

Undecided/It depends ®=Never = Rarely Occasionally = Frequently

All others

Figure 26. Intended frequency of ongoing use for respondents who use cars more, by whether
the respondent reported living in the service area

Overall, our results are consistent with previous research suggesting relationships between
intention to use an automated shuttle and attitude, trust, perceived safety, and perceived
usefulness [1], [7], [9]. Further, similar to prior work, we found that these constructs may be
influenced by age, tendency to adopt new technologies, and frequency of car use [4],[8], with
younger individuals, those with a higher tendency to adopt new technologies, and current transit
users having higher intention to use an AV shuttle. However, the effects of age on intention to
use automated shuttles is mixed. Nordhoff et al. [5] also found an association between age and
intention to use; however, in contrast to our results, their study suggested that older respondents
had a higher intention to use an automated shuttle. Previous work also found that gender and age
did not have a moderating effect on models to predict intention to use an automated shuttle [2],
[12]. Similarly, we did not find an association between gender and any of the constructs in the
current study; however, other research shows that males tend to have more favourable views of
AVs [3], which may affect intention to use. This report presents only a preliminary exploration
of demographic effects. Statistical modeling is required to investigate the relationships between
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constructs and demographic factors, and how these variables influence intention to use in the
current sample.

Summary and Conclusions

The City of Toronto surveyed the public about a proposed automated shuttle trial in the
West Rouge neighbourhood of Toronto. Responses were collected before the shuttle began
offering rides to the public, and thus reflect their perceptions before having any experience with
the shuttle. In this section a summary of the key findings of the survey data analysis is provided
followed by a discussion on the limitations and implications of this study.

Summary of the results
1. Positive public perceptions of the shuttle

e The results show that around 77% of respondents reported being likely to try the
shuttle. More respondents reported being very likely to try the shuttle after the shuttle
began testing on the route, both for participants who reported living in the service
area and all other participants.

e Overall, a positive attitude towards the project is observed. Around 78% of
respondents indicated they have a positive/very positive attitude towards the project.

e Results suggest trust in the vehicle technology. Most participants trusted the shuttle’s
abilities to navigate around stationary obstacles (69%), other motor vehicles (61%),
and vulnerable road users (56%).

e Generally, the automated shuttle service is perceived to be safe. Most participants
thought the shuttle would be safe to ride in (72%) and have in the community (64%).
Around two thirds of participants reported they would feel a similar level of safety or
more safe cycling around or crossing in front of an AV shuttle compared to a
conventional vehicle.

e Most respondents also thought using the shuttle would be enjoyable (76%), and they
liked that it was electric/emissions-free and quiet (87%).

2. Older individuals trusted the shuttle less and were less likely to use it

e Older respondents (65 and over) had significantly lower trust in the shuttle’s abilities
compared to respondents who were under 45.

e A lower proportion of the older age group reported being likely to try the shuttle
(53% compared to over 70-84% in the other age groups) and intending to use it
frequently (21% compared to 42-60% in the other age groups).

e A lower proportion of the older age group reported having a positive attitude towards
the shuttle project. However, a majority of the older age group still had a positive
attitude (64% in the older age group compared to 78-85% in the other age groups).
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3. Higher tendency to adopt new technologies was generally associated with more
positive ratings

People with higher tendency to adopt new technologies had rated the perceived
usefulness of the shuttle to be higher than those with average or lower tendency to
adopt new technologies.

The percentage of people who would take the AV shuttle frequently increased with
tendency to adopt new technologies (from 33% for those in the lower technology
adoption group to 55% in the higher group).

The proportion of participants who reported a very positive attitude towards the
project also increased with higher tendency to adopt new technologies (from 39% in
the lower group to 62% in the higher group).

Most participants in the higher technology adoption group (62%) were very likely to
try the shuttle, compared to only 38% in the average technology adoption group.
However, unlike the other constructs, for this variable, the lower tendency to adopt
new technologies group had a higher proportion of positive responses (72% were very
likely to try the shuttle).

4. Car users were less likely to use the shuttle frequently, but still a relatively large
proportion intended to use it

Participants who travel more frequently by car than transit were least likely to report
that they would use the AV shuttle frequently (40% of respondents, compared to 63%
of those who used transit more frequently, and 55% of those who used cars and transit
with similar frequency).

However, 40% of car users is a relatively large proportion, and 78% of these
participants reported that they would use the shuttle service at least occasionally if it
were delivered with an AV.

5. Transit users were slightly more likely to try the shuttle and to have a positive
attitude towards the project

Nearly 65% of participants who used transit more than cars were very likely to try the
shuttle, compared to 53% of those who used cars more, and 55% of those who had a
similar frequency of use between cars and transit.

Around 88% of participants who used transit more had a positive attitude towards the
project compared to 77% of those who used cars more, and 76% of those who had a
similar frequency of use between cars and transit.

6. Appeal of the automated driving technology
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Respondents reported that they would take the shuttle more frequently if it was
delivered with an AV compared to a conventional vehicle, suggesting that part of the
motivation for taking the shuttle may be the AV technology itself. This pattern was
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observed for participants who travelled by cars more frequently than transit, those
who used transit more frequently than cars, and those who had the same frequency of
use between cars and transit.

e Of the respondents who travel more frequently by car than transit, 40% reported that
they would take the shuttle frequently if it was delivered with an AV compared to
only 20% who said that they would take the shuttle frequently if it were delivered
with a conventional vehicle. These results suggest that implementation of an
automated shuttle may shift some car users to public transit for some of their trips.

e Of the respondents who travel more frequently by car than transit and live in the
service area, 49% reported that they would take the shuttle frequently if it were
delivered with an AV, compared to only 26% who reported that they would take it
frequently if it were delivered with a conventional vehicle.

7. Concerns about slow shuttle speed and safety

e One of the main concerns related to the shuttle appears to be its slow operating speed.
Frustration with the slow shuttle speed as a driver and passenger were rated as the
least useful aspects of the shuttle, by both people who live in the service area and all
other participants. However, after the shuttle began testing, there was a lower
proportion of respondents who reported being frustrated by the shuttle speed (42%,
compared to 55% before testing began).

e Participants also had safety concerns about the slow shuttle speed. While one
participant did mention that this was a positive safety aspect, others mentioned that it
could negatively affect safety (e.g., drivers engaging in unsafe maneuvers to pass the
shuttle because they were frustrated by its slow speed) and increase congestion.

e Other participants commented that they were concerned about safety/security on the
shuttle, uncertainty about emergency procedures, and the technology’s capabilities,
especially around vulnerable road users.

8. Concerns based on context

e People who were familiar with the shuttle route appeared to have additional concerns
about the shuttle service, based on additional context. For example, respondents
mentioned safety concerns about the lack of sidewalks in the area, which may lead to
unsafe interactions between the shuttle and pedestrians.

e Other respondents mentioned concerns about shuttle users potentially waiting on
private property given the lack of sidewalks or waiting areas.

e Several respondents also had concerns about increased congestion given the narrow
roads and existing congestion in the area.

9. Statistical modeling is needed to determine the strongest predictors of intention to
use
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Our preliminary statistical analysis indicated that overall attitude, perceived
usefulness, trust, and perceived safety were significantly correlated with likelihood to try
the shuttle and intended frequency of using an AV shuttle if it were to become
permanent. Further, the constructs were influenced by demographic factors and travel
behaviour. Therefore, future work for this study should involve statistical modelling to
investigate the relationships between constructs and potential moderating effects of
demographics and travel behaviour.

Limitations

One major limitation of this study is that we were unable to assess how responses may
have changed after experience using the shuttle or seeing it operating in the community. The
presented conclusions in this report only reflect people’s opinions and perceptions regarding the
technology without having any firsthand experience with it. Such opinions may change after
trying the shuttle or seeing it operating in their community on a regular basis. Further, reports of
an automated shuttle crash in Whitby in December 2021 [19] may have also affected public
perceptions of the shuttle service. Unfortunately, we did not have any data from after the Whitby
crash, and thus we were unable to investigate whether there were any changes in people’s
attitude and perception of the shuttle in terms of trust and safety.

Implications and recommendations

e The results indicate that the addition of an AV shuttle may potentially increase public
transit use. It was observed that more car users would take the shuttle frequently if it was
an AV.

e Campaigns could be beneficial to increase public awareness of the shuttle service and
technology, and intention to use.

o The observed correlations between constructs and intention to use an AV shuttle
suggest that campaigns to increase awareness of the perceived usefulness and
trust in the automated technology could potentially increase intention to use the
shuttle.

o The concerns about onboard safety/security and emergency procedures that were
reported in the survey suggest that introducing campaigns to increase public
awareness of relevant service information may potentially increase willingness to
use the shuttle.

o Targeted campaigns to older age groups (65+) about the shuttle service and the
automated vehicle technologies in general is suggested. It was observed from the
results that older age groups had a lower likelihood to try the service, and
significantly lower trust levels than respondents under 45.
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APPENDIX A: The Survey

First Questions
Please do not provide any personal information about yourself or other individuals in any of your
responses.

Q1. Given what you know about the City of Toronto’s Automated Shuttle Trial, what is your
overall feeling about the project?

Very positive
Positive
Undecided/not sure
Negative

Very negative

Q2. How likely will you be to try the West Rouge Automated Shuttle service?

Very likely

Likely
Undecided/not sure
Unlikely

Very unlikely

[If Q2 = Very likely OR Likely]
Q2BL. I am likely to try the shuttle because... (choose up to 3) [options in random order]

| am interested in experiencing the automated vehicle (AV) technology

It is hard to find parking at the GO Station

The shuttle is free

The shuttle is electric (emissions-free)

I can relax on the trip

I believe the AV shuttle will operate safely for its passengers

| believe the AV shuttle provides a secured environment (e.g., harassment-free)
I like having a shuttle stop so close to home

The frequency and timing of the service are convenient for my travel needs
I like that I can book my ride ahead of time

It will be useful on rainy days compared to my usual mode of transport

I regularly use the Rouge Hill GO Station

Risk of Covid-19 is appropriately managed

The shuttle is more convenient than my usual travel mode

Other, please specify

[If Q2 = Very likely OR Likely]
Q2CL. For trips when you take the shuttle, what mode of travel would you have otherwise used for
that trip if the shuttle was not available? (Choose all that apply)

Driving alone

Driving with others

TTC

Walking

Cycling

I would not have taken the trip without the shuttle
Other, please specify
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[If Q2 = Very unlikely OR Unlikely]
Q2BU. I am unlikely to try the shuttle because... (choose up to 3) [options in random order]

I am not interested in the automated vehicle (AV) technology

The shuttle does not travel to destinations that are relevant to me

The service is not frequent

Risk of Covid-19 is appropriately managed

The shuttle is not driven by a person

I don't have enough information about the safety of AVs

The vehicle travels at very low speeds

There is no Wi-Fi on board

The shuttle is not convenient compared to my usual travel mode

The idea of booking ahead seems like a hassle

The frequency and timing of the service are not convenient for my travel needs
I am not sure about the reliability of the service to get me to the train station on time
Other, please specify

[If Q2 = Undecided/not sure]
Q2BN. I am not sure about trying the shuttle because... (choose up to 3) [options in random order]

I am not interested in the automated vehicle (AV) technology

The shuttle does not travel to destinations that are relevant to me

It depends what travel needs | have during the trial period

The service is not frequent

Risk of Covid-19 is appropriately managed

The shuttle is not driven by a person

| don't have enough information about the safety of AVs

| am unsure if the frequency and timing of the schedule will meet my travel needs
The vehicle travels at very low speeds

There is no Wi-Fi on board

The shuttle is not convenient compared to my usual travel mode

The idea of booking ahead seems like a hassle

I am not sure about the reliability of the service to get me to the train station on time
Other, please specify

[If Q2 = Undecided/not sure]
Q2CN. If you did decide to take the shuttle, what mode of travel would you have otherwise used
for that trip if the shuttle was not available? (Choose all that apply)

Driving alone
Driving with others
TTC

Walking

Cycling

Other, please specify

Q3. Please rate your agreement with the following statements [statements in random order]
Strongly disagree — Disagree — Neutral — Agree — Strongly agree — N/A

I think the shuttle vehicle is accessible for people with mobility challenges

Using the shuttle will be appealing to decrease my parking challenges at the GO Station
The shuttle will make it easier for me to connect to the GO Train

I think the shuttle stops are at convenient locations for me

I think the shuttle would be useful for some of my regular travel needs

®o0 T
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f.  If I were riding in the shuttle, | would be frustrated by its slow driving speed
g. If I were driving behind the shuttle, I would be frustrated by its slow driving speed
h. I like that the shuttle is electric and is emissions-free
i. Ilike that the shuttle is quiet

j. 1 think using the shuttle would be enjoyable

k. Ithink the on-board cameras are appropriate and will sufficiently protect my privacy

Q4. Please rate how much you trust the following capabilities of the shuttle:
1 (Do not trust at all) — 2 — 3 — 4 — 5 (Trust completely)

a. Shuttle's ability to navigate safely around people walking, cycling, or playing in the community

b. Shuttle's ability to interact safely with other motor vehicles in the community (Example: cars,
motorcycles etc.)

c. Shuttle's ability to navigate safely around stationary obstacles (Example: garbage bins, parked
cars, etc.)

d. Shuttle's ability to navigate safely in poor weather conditions (Example: rain, snow or fog)

At this time there is no plan to make the shuttle a permanent service. However, for the purpose of
the next question, please consider how frequently you would take a shuttle service in your
neighbourhood that connects to the GO Station if it were to become permanent.

Q5A. If this service were delivered with an automated vehicle:

Frequently
Occasionally

Rarely

Never

Undecided/It depends

Q5B. If this service were delivered by a conventional vehicle:

Frequently
Occasionally

Rarely

Never

Undecided/It depends

As a Passenger

For the following questions, think about how you would feel as a passenger riding in the
shuttle. You will be asked later about your perceptions of the shuttle as a resident interacting
with the shuttle.

Q6. Knowing what you know about the planned automated shuttle vehicle to be used in your
community, how safe would you feel riding in the automated shuttle?

Very safe

Safe
Undecided/not sure
Unsafe

Very unsafe

Q7. How do the following shuttle characteristics affect how safe you would feel riding in the automated
shuttle?
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Much less safe — Less safe — | would feel* — More safe — Much more safe
* Due to an error on the survey site, the full text of this item was cut off

The booking system prevents sharing the shuttle with passengers not in your household
Presence of a human operator on board who can take control if needed

Vehicle speed of under 20 km/h

Having the shuttle travel on roads with other traffic (Example: cars, pedestrians, cyclists)
There are cameras on board which are blurred to protect privacy

Automated navigation system that removes human error

000 oo

Q8. Is there any other information that would help you feel safer as a passenger on the automated
shuttle? (Please do not provide any personal information about yourself or other individuals in your
response)

[Text entry field]

In Your Community
For the following questions, think about seeing and interacting with the shuttle as it travels
through your community.

Q9. Knowing what you know about the planned automated shuttle vehicle to be used in your
community, how safe do you think it would be to have the automated vehicle travelling on roads
near you?

Very safe

Safe
Undecided/not sure
Unsafe

Very unsafe

Q10. How do the following shuttle characteristics affect how safe you think it is to have the
automated shuttle in your community?

Much less safe — Less safe — | would feel* — More safe — Much more safe

* Due to an error on the survey site, the full text of this item was cut off

Presence of a human operator on board who can take control if needed

Safety check of vehicle done before and after each shift

Vehicle speed of under 20 km/h

Having the shuttle travel on roads with other traffic (Example: cars, pedestrians, cyclists)
There are cameras inside and outside the shuttle

Knowing the shuttle is quiet and emissions-free

g. The shuttle service will help reduce the need for parking at the GO station

P00 CT®

Q11. If you were cycling on a road with an automated vehicle, how safe would you feel compared
to when cycling near conventional motor vehicles?

Much safer

Somewhat safer

Similar level of safety

Somewhat less safe

Much less safe

Undecided

Not applicable — I never cycle on streets with motor vehicles
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Q12. As a pedestrian crossing at an intersection, if you knew the vehicle travelling toward you was
automated, how safe you feel compared to if it was a conventional vehicle?

Much safer
Somewhat safer
Similar level of safety
Somewhat less safe
Much less safe
Undecided

Q13. Is there any other information that would help you decide whether it would be safe to have
the automated shuttle in your community? (Please do not provide any personal information about
yourself or other individuals in your response)

[Text entry field]

Q14. Are there any other questions, concerns or comments that you have about the automated
shuttle in your community. (Please do not provide any personal information about yourself or
other individuals in your response)

[Text entry field]

About You (optional)
All questions are optional.

Q15. When it comes to new technology, what best describes you?

I am skeptical of new technologies and use them only when I have to

I am usually one of the last people | know to use new technologies

I use new technologies when most of the people | know use them

I like new technologies and use them before most people | know

I love new technologies and am among the first to experiment and use them
Prefer not to answer

Q16. Please provide the first 3 characters of your postal code:

[Text entry field]

Q17. Do you live on the shuttle route?

Yes
No
Prefer not to answer

Q18. What is your age?

Under 16

16-24

25-44

45-64

65 and over

Prefer not to answer
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Gender identity is the gender that people identify with or how they perceive themselves, which
may be different from their birth-assigned sex.

Q19. What best describes your gender?

Woman

Man

Trans woman

Trans man

Gender non-binary
Two-Spirit

Not listed, please describe
Prefer not to answer

Disability is understood as any physical, mental, developmental, cognitive, learning,
communication, sight, hearing or functional limitation that, in interaction with a barrier, hinders a
person’s full and equal participation in society. A disability can be permanent, temporary or
episodic, and visible or invisible.

Q20. Do you identify as a person with a disability?

Yes

No

Don’t know

Prefer not to answer

Q21. Including yourself, how many people in your household are licensed drivers?

1

2

3

4

5 or more

Prefer not to answer

Q22. How frequently do you travel in a car as a driver or a passenger?

Never drive a car

Less than once per month
1-4 times per month

2-3 times per week

4-5 times per week

More than 5 times per week
Prefer not to answer

Q23. How frequently do you use any form of public transport (TTC, GO Train, DRT)?

Less than once per month
1-4 times per month

2-3 times per week

4-5 times per week

More than 5 times per week
Prefer not to answer
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APPENDIX B: Survey Results

Table 3. “Do you live on the shuttle route?”

Overall
Count (N) % of Responses
Yes 52 25%
No 140 68%
Prefer not to answer 14 7%
Total 206 100%
Table 4. Age

Count (N) | % of responses
Under 16 2 1%
16-24 22 10%
25-44 105 50%
45-64 59 28%
65 and over 19 9%
Prefer not to answer 3 1%
Total 210 100%

Table 5. Gender

Count (N) | % of responses
Woman 81 38%
Man 119 56%
Trans woman 1 0%
Trans man 0 0%
Gender non-binary 1 0%
Two-Spirit 0 0%
Not listed, please describe 2 1%
Prefer not to answer 7 3%
Total 211 100%

Table 6. “Do you identify as a person with a disability?”

Count (N) | % of responses
Yes 23 11%
No 181 86%
Don't know 1 0%
Prefer not to answer 6 3%
Total 211 100%

March 2022
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Table 7. “Including yourself, how many people in your household are licensed drivers?”

Count (N) % of responses
1 34 16%
2 100 48%
3 29 14%
4 19 9%
5 or more 9 4%
Prefer not to answer 18 9%
Total 209 100%

Table 8. “How frequently do you travel in a car as a driver or a passenger?”

Count (N) | % of responses
Never drive a car 9 4%
Less than once per month 10 5%
1-4 times per month 29 14%
2-3 times per week 37 18%
4-5 times per week 28 13%
More than 5 times per week 92 44%
Prefer not to answer 4 2%
Total 209 100%

Table 9. “How frequently do you use any form of public transport (TTC, GO Train, DRT)?”

Count (N) | % of responses
Less than once per month 50 24%
1-4 times per month 51 24%
2-3 times per week 36 17%
4-5 times per week 23 11%
More than 5 times per week 36 17%
Prefer not to answer 13 6%
Total 209 100%

Table 10. “When it comes to new technology, what best describes you?”

Count (N) | % of responses
I am skeptical of new technologies and use them only when | have to 6 3%
I am usually one of the last people | know to use new technologies 12 6%
I use new technologies when most of the people | know use them 50 24%
I like new technologies and use them before most people | know 77 37%
I love new technologies and am among the first to experiment and use them 61 29%
Prefer not to answer 3 1%
Total 209 100%
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Table 11. “T am likely to try the shuttle because... (choose up to 3)”

West Rouge Automated Transit Shuttle Pilot

% of total participants

Count (N) | (N=213)
I am interested in experiencing the automated vehicle (AV)
technology 130 61%
The shuttle is electric (emissions-free) 85 40%
The shuttle is free 77 36%
I like that | can book my ride ahead of time 40 19%
| believe the AV shuttle will operate safely for its passengers 38 18%
I regularly use the Rouge Hill GO Station 36 17%
I like having a shuttle stop so close to home 30 14%
I can relax on the trip 24 11%
The shuttle is more convenient than my usual travel mode 20 9%
It is hard to find parking at the GO Station 19 9%
It will be useful on rainy days compared to my usual mode of
transport 18 8%
The frequency and timing of the service are convenient for my
travel needs 14 7%
Other, please specify 12 6%
| believe the AV shuttle provides a secured environment (e.g.,
harassment-free) 10 5%
Risk of Covid-19 is appropriately managed 9 4%

Table 12. Themes identified in the responses to "Other - please specify"” from Table 11. Total

count may not match the count from Table 11 as some participants’ responses may have covered

more than one theme.

Theme

Count (N)

Interest in technology

Interest in public transit

A new mode servicing current travel demand

Environmentally friendly

Enjoyment

Improved traffic operations

Shuttle accessibility

R =R NN W ol
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Table 13. “For trips when you take the shuttle, what mode of travel would you have otherwise
used for that trip if the shuttle was not available? (choose all that apply).”

Livesin area All other participants Total
% of % of % of

Count participants | Count participants participants

(N) (N =83) (N) (N=127) Count (N) | (N =210)
Driving alone 53 64% 50 39% 103 49%
TTC 24 29% 55 43% 79 38%
Walking 37 45% 41 32% 78 37%
Driving with others 25 30% 28 22% 53 25%
Cycling 11 13% 30 24% 41 20%
I would not have taken the
trip without the shuttle 6 7% 17 13% 23 11%
Other, please specify 2 2% 7 6% 9 4%

Table 14. “T am unlikely to try the shuttle because... (choose up to 3)”

% of total participants

Count (N) | (N=41)
The shuttle does not travel to destinations that are
relevant to me 20 49%
The shuttle is not driven by a person 12 29%
Other, please specify 12 29%
The idea of booking ahead seems like a hassle 11 27%
I am not interested in the automated vehicle (AV)
technology 6 15%
I don't have enough information about the safety of
AVs 6 15%
The shuttle is not convenient compared to my usual
travel mode 3 7%
The frequency and timing of the service are not
convenient for my travel needs 3 7%
The vehicle travels at very low speeds 2 5%
I am not sure about the reliability of the service to get
me to the train station on time 2 5%
The service is not frequent 1 2%
Risk of Covid-19 is appropriately managed 1 2%
There is no Wi-Fi on board 0 0%

Table 15. Themes identified in the responses to "Other, please specify" from
Table 14. Total count may not match the count from
Table 14 as some participants’ responses may have covered more than one theme.

Theme Count (N)
Route is not servicing my area 7
Lack of trust in technology's abilities 4
Unsafe 2
Driver job loss 1
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No dedicated lanes

Not convenient

Not good use of city resources
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Table 16. “I am not sure about trying the shuttle because... (choose up to 3)”

% of total participants

Count (N) | (N=19)
The shuttle does not travel to destinations that are
relevant to me 12 63%
It depends what travel needs | have during the trial
period 8 42%
The idea of booking ahead seems like a hassle 8 42%
The vehicle travels at very low speeds 4 21%
The shuttle is not convenient compared to my usual
travel mode 4 21%
I am unsure if the frequency and timing of the schedule
will meet my travel needs 3 16%
| don't have enough information about the safety of AVs | 2 11%
I am not interested in the automated vehicle (AV)
technology 1 5%
The shuttle is not driven by a person 1 5%
There is no Wi-Fi on board 1 5%
I am not sure about the reliability of the service to get me
to the train station on time 1 5%
Other, please specify 1 5%
The service is not frequent 0 0%
Risk of Covid-19 is appropriately managed 0 0%

Table 17. Themes identified in the responses to "Other, please specify” from Table 16. Total

count may not match the count from Table 16 as some participants’ responses may have covered

more than one theme

Theme Count (N)
Lack of sidewalks, no pedestrian waiting area 1
Narrow road 1

Table 18. “If you did decide to take the shuttle, what mode of travel would you have otherwise
used for that trip if the shuttle was not available? (choose all that apply)”

Lives in area All other participants Total
% of % of % of
Count | participants | Count | participants | Count | participants
(N) (N=3) (N) (N =15) (N) (N=18)
TTC 0 0% 9 60% 9 50%
Walking 2 67% 6 40% 8 44%
Driving alone 3 100% 4 27% 7 39%
Cycling 0 0% 5 33% 5 28%
Driving with others 2 67% 2 13% 4 22%
Other, please specify 0 0% 0 0% 0 0%
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Table 19. “How do the following shuttle characteristics affect how safe you would feel riding in
the automated shuttle?”” Note: the full text for the “Similar level of safety” option was “I would
feel a similar level of safety”. However, due to an issue with the survey tool, only “I would feel”
was displayed.

Much Similar Much

less | Less | level of More more

safe safe | safety safe safe | Total N
The booking system prevents sharing
the shuttle with passengers not in
your household 2% 4% 24% 41% 29% 220
Presence of a human operator on
board who can take control if needed 2% 2% 17% 42% 37% 221
Vehicle speed of under 20 km/h 6% | 10% 32% 37% 15% 221
Having the shuttle travel on roads
with other traffic (Example: cars,
pedestrians, cyclists) 6% | 14% 44% 26% 10% 222
There are cameras on board which
are blurred to protect privacy 5% 9% 21% 43% 21% 222
Automated navigation system that
removes human error 6% 5% 20% 39% 29% 222

Table 20. “How do the following shuttle characteristics affect how safe you think it is to have
the automated shuttle in your community?” Note: the full text for the “Similar level of safety”
option was “I would feel a similar level of safety”. However, due to an issue with the survey tool,
only “I would feel” was displayed.

Much Similar Much

less | Less | level of More more Total

safe safe | safety safe safe N
Presence of a human operator on
board who can take control if needed 1% 4% 14% 46% 35% 214
Safety check of vehicle done before
and after each shift 1% 0% 8% 45% 46% 215
Vehicle speed of under 20 km/h 5% | 14% 29% 36% 15% 214
Having the shuttle travel on roads
with other traffic (Example: cars,
pedestrians, cyclists) 4% | 18% 33% 30% 15% 214
There are cameras inside and outside
the shuttle 2% 4% 14% 43% 36% 215
Knowing the shuttle is quiet and
emissions-free 2% 3% 21% 32% 42% 214
The shuttle service will help reduce
the need for parking at the GO
station 2% 1% 22% 39% 36% 215
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N
Man 119
Woman 1% 5% § | 81

mVeryunlikely =Unlikely = Undecided/notsure =Likely = Very likely

Figure 27. Likelihood to try the shuttle by gender. Note: this is the same data presented in Figure
6, in this case, split by gender.

N
Man 5% | 6% 19
Woman 81

© Undecided/It depends mNever wmRarely = Occasionally = Frequently

Figure 28. Intended frequency of ongoing use if the service were delivered by an AV, by gender.
Note: this is the same data presented in Figure 7, in this case, split by gender.

mVery negative mNegative = Undecided/notsure = Positive = Very positive

Figure 29. Attitude towards the project by gender. Note: this is the same data presented in Figure
8, in this case, split by gender.
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Gender
B Man (N =119)
I:I Woman (N = 81)

Average Rating

Trust Perceived Safety Perceived Usefulness
Construct

Figure 30. Average ratings for trust, perceived safety, and perceived usefulness by gender
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APPENDIX C: Response Coding for Open Ended Questions

Table 21. Themes identified in the responses to the open-ended question: “Is there any other
information that would help you feel safer as a passenger on the automated shuttle?”

March 2022

Theme S_ub—thgme Numk_)er of Percentage of participants
(if applicable) participants (N = 46)
Emergency procedures 11 24%
Service design 7 15%
Poor choice of piloting area 1 2%
Service area expansion, more 5 11%
stops
Stops using private property 1 2%
Slow shuttle speed 6 13%
Congestion, impeding traffic 2 4%
Frustration 3 7%
Not specified 1 2%
Safety 4 9%
Onboard security, safety 6 13%
General 3 7%
Ridesharing* 3 7%
Ridesharing 6 13%
Negative view (safety/security) * 3 7%
Negative view (not specified) 1 2%
Positive view 1 2%
COVID specific considerations 1 2%
Infrastructure 3 7%
Dedicated lanes 2 4%
Lat_:lg of sidewalks, no pedestrian 1 204
waiting area
Interactions with other road users and the o
environment < e
Other vehicles 2 4%
VRUs 3 7%
Use of cameras 3 7%
E_xtt_er_nal (enhanced performance, 1 204
liability)
More (not specified) 1 2%
Onboard safety, security 1 2%
Booking system 2 4%
Enforcement 1 2%
Remove 1 2%
Communication 2 4%
External 1 2%
To passengers 1 2%
Presence of human driver 2 4%
| Improves safety 2 4%
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Safety during nighttime operations 2 4%
Service information 2 4%
| General, on-hoard 2 4%
Driver job loss 1 2%
General distrust of transit services 1 2%
Shuttle accessibility 1 2%
Shuttle attendant duties 1 2%
Shuttle experience 1 2%
| Firsthand 1 2%
Technology abilities 1 2%
\ Lack of trust in abilities 1 2%
Transit equity 1 2%
TOTAL | 46 100%

* Categories contain the same participants

Table 22. Themes identified in the responses to the open-ended question: “Is there any other

information that would help you decide whether it would be safe to have the automated shuttle in

your community?”

Number of

Percentage of

March 2022

Theme Sub-theme (if applicable) participants particii%%?ts (N
Interactions with other road users and the environment 8 27%
VRUs 5 17%
Other vehicles 2 7%
GO parking spots 1 3%
Jaywalkers 1 3%
Technology abilities 7 23%
Need more information 5 17%
Lack of trust in abilities 2 7%
Slow shuttle speed 5 17%
Safety (negative) 4 13%
Safety (positive) 1 3%
Congestion, impeding traffic 2 7%
Punctuality 1 3%
Infrastructure 5 17%
Dedicated lanes 2 7%
Igé(;k of sidewalks, no pedestrian waiting 2 79
Narrow road 1 3%
Shuttle experience 4 13%
Trial results 3 10%
Firsthand 1 3%
Service design 4 13%
Poor choice of piloting area 1 3%
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Service area expansion, more stops 1 3%
Shuttle frequency, scheduling 1 3%
Signage 1 3%

Communication 3 10%
External 2 7%
To passengers 1 3%
Operations 2 7%
Inspection and testing 1 3%
Project legality, service legitimacy 1 3%
Safety regulations 1 3%
Service information 2 7%
Increase public awareness 1 3%
Software 1 3%
Emergency procedures 1 3%
Noise 1 3%
| Disturbance 1 3%
Booking system 1 3%
‘ Needs improvement 1 3%
Presence of human driver 1 3%
| Improves safety 1 3%
Ridesharing 1 3%
‘ Positive view 1 3%

TOTAL 30 100%
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Table 23. Themes identified in the responses to the open-ended question: “Are there any other
questions, concerns or comments that you have about the automated shuttle in your community?”

; : Number of Perce_n_tage of
Theme Sub-theme (if applicable) participants partl(il pants
(N =49)
Service design 14 29%
Service area expansion, more stops 10 20%
Poor choice of piloting area 2 4%
Stops using private property 2 4%
Make permanent 1 2%
Slow shuttle speed 7 14%
Congestion, impeding traffic 6 12%
Safety 3 6%
Frustration 1 2%
Not specified 1 2%
Technology abilities 7 14%
Lack of trust in abilities 3 6%
Need more information 2 4%
Trust in abilities 2 4%
A new mode servicing current travel demand 5 10%
Interactions with other road users and the environment 5 10%
VRUs 3 6%
Jaywalkers 1 2%
Other vehicles 1 2%
Stationary objects 1 2%
Infrastructure 4 8%
Dedicated lanes 2 4%
Narrow road 2 4%
Bike lanes 1 2%
I;gzk of sidewalks, no pedestrian waiting 1 204
Service information 4 8%
General, on-board 3 6%
Booking system 1 2%
Increase public awareness 1 2%
Shuttle experience 2 4%
Firsthand 1 2%
Trial results 1 2%
Booking system 2 4%
Enforcement 1 2%
Remove 1 2%
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Driver job loss 2 4%
Onboard security, safety 2 4%
Additional shuttle features 1 2%
‘ Bike racks 1 2%
Availability in early and late hours 1 2%
Communication 1 2%
| External 1 2%
Enjoyment 1 2%
Environmentally friendly 1 2%
Ethical production of shuttle parts 1 2%
Interest in public transit 1 2%
Interest in technology 1 2%
Noise 1 2%
| Safety concern 1 2%
Not a public transit user 1 2%
Presence of human driver 1 2%
‘ Reduces safety 1 2%
Procedures in case of breakdown obstructing traffic 1 2%
Public attitudes 1 2%
Safety and security of the neighbourhood 1 2%
Shuttle accessibility 1 2%
Traffic enforcement to prevent impeding shuttle operations 1 2%
Use of cameras 1 2%
Onboard safety, security 1 2%

TOTAL 49 100%
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