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EXECUTIVE SUMMARY

The Center for Teaching Old Models New Tricks (TOMNET), which is a Tier 1 University Transportation
Center (UTC), aims to shed deep attitudinal and behavioral insights on the factors that affect a wide array
of peoplebds mobil ity oiltyadptoessanditathnotogies that avill lmafe anew n
transformational impact on transportation. This report summatimesecond phasef a largescale
surveypb ased research study to understand peoplebds p
mobility options and technologies. The T4 survey (TOMNET Transformative Transportation Technologies
Survey) is intended to collect very detailed andlie pt h dat a about peoplebds mot
attitudes towards and perceptions of emerging traredpamt options such as ridehailing services and
autonomous vehicles.

TOMNET consortium members, Georgia Tech, #mUniversity of South Florida, as well as a
sister University Transportation Center (calleeSDOP) led by the University of Texas at Aunstare
joining forces with Arizona State University (ASU) to collect the same survey data from a sample of
residents in the four metropolitan regions of Tampa, Austin, and Atlanta in addition to Phoenix metro area.
Pilot data collection efforts yielded @espondent sample @56 individuals from the Greater Phoenix
metropolitan area collected throubbth online and papeplatform during fall 2018 Full data collection
efforts acrossPhoenix Atlanta, and Tampgielded a respondent sample 2874 individuals collected
throughonly online platformduring late2019 With the addition of theample collected & T-Austin, the
total survey sample size will reach at 3740 completed responses across four southeaneaefrbis
report explains thesecondphase of the project includirgpilot deployment with descriptive resuits
Phoenix in addition to full deployment administratiarPhoenix Atlanta, and Tampalhe results of the
pilot survey are mainly illustratkin univariate or bivariate graphs representing the distributions of the
responseslhe pilot survey questionnaire developed in the first phase of the steildgdraupdated for the
full deployment andhe updated versiais presented in Appendix | inighdocument.

The T4 survey explicitly collected detailed individual attitudes, both general and traredptad
attitudes, socioeconomic characteristics, current commute and travel behavior, residential and vehicle
ownership preferences in addition terpeptions and behaviors toward mobili-demand services and
autonomous vehicle§.he results of the pilot survey deployment show that half of the respondents are
familiar with ridehailing services but not using them, while 12 percent stated usingrtoethly and 4
percent stated using them weekly in the Phoenix metro area. The ridehailing services usage rate
significantly decreases for older people. While 37 percent of respondetnt$8Q8ears old use the service
at least monthly, only 15 percentreSpondents 71+ years old use the service at the same rate.

Respondents generally agree that ridehailing services are good alternatives when away from home
(76 percent), to avoid impaired driving (88 percent), when transit is not available (80 peccanteds
transit (44 percent), when a personal vehicle is temporarily not available (73 percent), and to save time and
money on parking (74 percent). The respondents also stated that they make 16 percent fewer transit trips,
10 percent fewer bike trips, @rl2 percent fewer walk trips after starting using the ridehailing services.
Only 29 percent of the respondents believe that the reduced cost worth choosing shared ridehailing modes
to private ridehailing with longer travel time and the potential existehstrangers in the ride. Feeling
uncomfortable sharing a ride with strangers is less among men (39 percent) compared to women (50
percent) and should be considered in any policymaking which is trying to promote sharing behavior.

With respect to autonomseuwehicles, by average, 63 percent of the respondents are somewhat or
very familiar with this technology. The familiarity with autonomous vehicles increases with the increase of
the household annual income which reaches 77 percent for people with veigdagte ($150,000 or
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more). With respect to using AVs, 27 percent of survey respondents stated that they never use an AV; 47
percent stated that they use it alone or with people they know, and only 20 percent stated that they are
willing to share AVs withstrangers. Moreover, 19 percent of the respondents are likely to make additional
trips with the presence of Ayand 23 percent are likely to make farther trips. Moreover, only 16 percent
of respondents think that AVs are safer than human driver and &npeare concerned about the safety of
pedestrians and bicycles on the streets.

Further work will go into an klepth analysis of the survey results to respond to numerous research
guestions still unsolved about the usage pattern and perceptions arautrdngportation technologies.
For further information on this project and accessing related project reports please visit the TOMNET UTC
website atvww.tomnetutc.orgor contact the project director @ara.Khoeini@asu.edu



http://www.tomnet-utc.org/

INTRODUCTION

Emerging mobility options and technologies including autonomous vehicles and mobitismand

services ardringing transformative changes in the transportation landscape. To enhance transportation
forecasting models considering the increasing pen
and perceptions of these technologies and services neechteasured and understood. Armed with such

an understanding, it will be possible to specify and develop behavioral models that account for attitudes

and perceptions, adoption cycles, and adaptation patterns. This project propssesritigohase of atge-

scale surveypased study includimgwo phases of r espondeRB34ndividuadsc r ui t mo
across the PhoeniAtlanta, and Tampa metro areas

With the emergence of new transportation technologies and services, it is critical for transportation
forecasting models to be enhanced to account for market dynamics that will result from increased
penetration of disruptive forces in the transportatiamaa. It is envisioned that the enhanced models will
help decisiormakers better plan for the transportation infrastructure systems and design marketing and
policy strategies that maximize the benefits of these disruptive technologies. Attitudes antiopsreep
likely to vary by socioeconomic characteristics, existing travel patterns and mobility experiences, and land
use and built environment attributes. The overall goal of this project is to collect a rich set of data that
includes informationabouepo pl eés travel behavior and their att.i
transportation technologies and mobility options with a view to inform the development of robust
behavioral models of technology adoption capable of reflecting impacts of drszgptive forces on
traveler behavior and values.

The obijectives of this project include the development of a harmonized survey instrument, survey
design and administration protocol, and sampling plan that other jurisdictions can adopt to conduct simila
surveys in their areas. There is significant interest in understanding how people may adapt and respond to
the introduction of transformative transportation technologies, but there is considerable uncertainty in how
best to design a survey and set ofqjioms that elicit the information needed to develop -sedicified
behavioral models. This project proposed a survey which is called T4 (Transformative Technologies in
Transportation) Survey with the objective of providing a data collection protocol ethddology that can
be widely adopted.

The first phase of this project started in August 2017 and lasted for a year. Phase #l thelude
literature review, development of survey goals, objectives, detailed research questions, and survey
guestionnaire degn (Attitudes towards Emerging Mobility Options and Technologi€hasel: Survey
Design) During the second phase of the prajdtat this report is focusing pdata collectiomashappeed
in two phases: pilot and full deployment. The pilot phaséadé collection is conducted during fall 2018
in the Pheonix metro aread the full deployment onducted duringummer 2019 across all four southern
cities including Phoenix, Atlanta, Tampa, and Austirshould be noted that the data collection in Austin
is sponsored bthe D-STOP University Transportation Center at the University of Texas at Austin and so
thedetails about Austin data collection will not be explained here in the TOMMNET projectreport to
avoid duplicate presentatiandowever, the final pooled dataset will include the Austin data for analysis
and modeling.

The goals of the pilot T4 survey are to evaluate response rates across two survey methods, test the
survey contentand evalua the sampling plarBased on the outcomes of pilot deployment, the survey
instrument content and method have been reviéile the pilot phase of data collection is conducted
only in the Phoenix metro area with a sample size of 262, the full deploiswamducted with the sample
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size of 101 residents in the Phoenix (AZ) metro aré@21residents in the Atlanta (GA) metro arégl
residents in the Tampa (Fl) metro area, to understand how the market may perceive, adopt, and adapt to
transformative tmasportation technologies mainly autonomous vehicles and mebitidemand services.
The survey questionnaire for the full deployment has been revised from théppendix | presents the
revised survey deployment for the full deployment administra@mme ambiguities highlighted during
pilot deployment were solved, and the AV section of the survey was expanded to include-depthin
guestions about the potential impact of adopting AVs on usavel behavior, residential choice, vehicle
ownershipand policy preferences.

With the addition of the UTAustin sample of 1367 completed responses collected thritnggh
online platform usingandomemail recruitment anéacebook advertisemenhet data collected across
multiple jurisdictions will eventuallype aggregated to produce a single dataset with a sample 8iz400f
responses. This dataset will be unique in terms of large sample size, contents, and spatial expansion across
multiple southern metro ared3uring phase 3the research team will compided clean the data, deeply
analyze it using advanced statistical methods, estimate econometric models, and produce the required
reports and documentation. This project will provide a data collection protocol and methodology that can
be widely adopted.

The remaining of this report will present a comprehensive description of all the steps taken to pilot
survey deploymenin Phoenix, AZ and is organized in the following sections: data collecsampling
plan, survey administratioa,nd r esul ts. The results section inclu
and preferences, residential choice and vehicle ownership, current travel patterns, ridehailing services
usage, and perceptions, autonomous clehperceptionsand stated preference&ccordingly, the full
survey administration details in Phoenix, Atlanta, and Tampa have been presented in thiSagpods
all other surveys, the socioeconomic characteristic distributions of the respondemtisexactly equal to
the population. Although weighting techniques can help to modify the results to be more representative of
the entire population, this report is only presentingpftoe unweighted results due to the small sample size
and relatively mall differences between the sample and population attributes due to using different survey
methods. The full deployment results will be presented in phasaual report of this project with a fully
weighted sample.



T4 SURVEY PILOT DEPLOYMENT 1 PHOENIX, AZ

Data Collection

The pilot phase of data collection is accomplished in Octbleeember 2018 with a sample size of 262,

in the Phoenix metropolitan area. The T4 survey full deployment ladntivay 2019 and colleetivery

similar data in four metrogitan areas: Phoenix, Atlanta, Tampa, and Austin, in partnership with peer
universities. During the pilot data collection, paper survey guestionnaires were mailed out to 2,500
randomly selected household addresses obtained from marketing companiesadaritime, the link to

an online version of the survey was sent out to 3,500 random email addresses. The following subsections
will describe thepilot sampling plan and survey administration in more detail.

Sampling Plan

A random sample of the populatiorofin the Greater Phoenix Metropolitan area was desired. In order to
gather a sample with such characteristics, ZIP codes from Maricopa County were specified to a marketing
company, which would draw addresses randomly from those ZIP codes. The survey tadiatidils

18 years old and older. The total population of Maricopa County is estimated at 4,155,501 people, 3,261,770
of which is 18 years old and above. Information about the total population of Maricopa County is available
from the ACS 2012017 estimtes (www.census.gov).

Figurel shows the distribution of the drawn samples in comparison with the population distribution
retrieved from census information. Overall, the distribution of households on the sample and giothe re
are similar. Particularly, the sample was drawn fewer households from Phoenix municipality (central area),
and drawn more households from Scottsdale, Mesa, and Glendale, in comparison to Census distribution.

Survey Administration

The pilot deploymentf the survey recruited respondents through two methods: 3;5Gl énvitations,

each with a personalized link, or 2,500 postal invitations, each with a unique access code, that allowed the
respondents to choose between answering the survey onlinklingrtfie enclosed booklet and mailing

back using the business reply envelope provided. In the end, three inputs to the survey were possible: e
mail invitation, mail invitation with an online response, and mail invitation with a paper response.

The onlinesurvey was implemented on the Qualtrics platform, using logic flow rules, and skip
patterns to facilitate the response. In order to access the survey, respondents had to provide their unique
access code, which would serve as both login and passwordntidyidiee respondent. The access codes
were used to identify the source of the response. The first page of the booklet showed the invitation letter,
also with unique access codes.

Once the addresses were gathered from the marketing company, mail addeesggesorted and
posted using neprofit rates, significantly reducing recruitment costs. Mail invitations were sent to the post
office on October 3, 2018. The packages included a printed booklet with all the survey questions and a
business reply envgbe. The first page of the booklet was the invitation letter.

Figure 2 shows the distribution of received responses over the month of October. Received
responses were sparse through the months of November and December, therefore they were combined for
better visubization. For the amail invitation (yellow bars), the responses have three peaks, corresponding
respectively to the first invitation (October 4), first reminder (October 16), second reminder (October 26).



Given that only 10 additional responses were ct#lé on the second reminder day, no further invitation
message was sent. Online responses to mail invitations (green bars), began to appear on October 9, 6 days
after packages were mailed out. Online responses from mail invitations were more eveniyetisitithe

beginning of the response window, with similar response input on the three first days (October 9, 10, and
11). Paper surveys (blue bars) did not begin to arrive at the TOMNET office until October 15 (12 days
after mailing out). The largest lotitof paper responses arrived on October 23, and while most of them were
received by mieNovember, booklets arrived up to December 2018.

A copy of the online version of the survey was created for data entry purposes. Logic requirements
were removed, to cyre the paper responses as they were provided by the respondents. Page breaks were
also modified to facilitate the data entry process. An average of 13 minutes per booklet was required to
enter the response. A total of approximately 28 hours of work aegtieated to the data entry process.

To create a final dataset, the responses collected from paper and online recruitment had to be
combined. The raw dataset from this process had 269 responses: 130 paper responses from mail invitations,
50 online responserom mail invitations, and 89 online responses fremad invitations. After cleaning
the dataset, and dropping ineligible responses and careless respondents, the final dataset had 262 records,
126 paper responses from mail invitation, 49 online regsofnem mail invitation, and 87 responses from
e-mail invitation. Table 1 describes the final sample and the final response ¥degrovided addresses
were not valid and invitations were not sent, and two postal packages were returned to the sender (1.8
percent invalid). 167-enall invitations bounced (4.8 percent invalid).



COMPARISON OF MARICOPA COUNTY POPULATION AND

RECRUITED SAMPLES DISTRIBUTION

m Maricopa County m 2500 Mail Addresses m 3500 Email Addresses
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Figure 1 Distribution of purchased addresses per municipality in Maricopa County
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Figure 2 Time distribution of received responses, per recruitment method
Tablel Description otthefinal sample and responsetes
Purchased Invited | Completed Response Rate

Online responses

Email
Invited by email 3500 3333 87 2.6 percent| 2.6 percent Response Rate

Online responses

. . 49 2.0 percent .
Invited by mail 2500 2454 7.1 percent UG
Paper responses Response Rate
) ; 126 5.1 percent
Invited by mail
Total responses 6000 5787 262 4.5 percent
Results

Socioeconomic Profile
The respondentsd basic socioeconomic attributes |
survey. The collected socioeconomic attributes include age, gender, place of birth, Hispanic origin,

ethnicity, driver 6s llocatianrwerklocatibnattaveling limbatoosyhowsehold n, h «
size, household structure, and income. This information is useful for future modeling practices to predict

the userds response to new transport édutes.on technol
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AGE DISTRIBUTION

= Maricopa County 18 years and above = Survey (N=254)

30-39 years 40-49 years 50-59 years 60-69 years 70+ years

<

Figure3 illustrates the distribution of age across the survey respondents. The respondents should
be at least 18 years old to be eligible to participate in the survey. Similar to all surveys the espons 6 a g e
distribution skews toward the older population. While the T4 survey respondents have a larger portion of
the older ages (60 and more years old), it has a significantly smaller portion of younger age group (29 years
old or younger), comparing the ACS 20132017 estimates of the general population of Maricopa County.
Figure4 illustrates gender distribution in each age category. In total, 58mtestthe respondents
are female. Females represent more than 65 percent of the respondents in the middle age cat&§ories (30
years old). In general, women are more willing to participate in surveys compared to men. However, in the
youngest age categof¥8-29 years), 60 percent of the sample is male. In the older age categories (70 and
more), the male and female percentages are closer with about 56 percent of the sample being female.
According to ACS 2012017 estimates, 51 percent of Maricopa County Wwave 18 years of age and
above are female.
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AGE DISTRIBUTION

= Maricopa County 18 years and above = Survey (N=254)

1

3
S

15%

Figure 3 Age distribution

In terms of place of birth distribution, 88 percent of the respondents were born in the United States
while 10 percent of the respondents were born in athentries (N=262). Based on ACS 2ed317 data,
in Maricopa County, about 15 percent of the population is fodean. This means that the T4 survey
sample is very slightly skewed toward the-b@&n population. Only 2 percent of the respondents were not
willing to answer the place of birth question.

With respect to Hispanic origin, about 14 percent of the sample indicated they have a Hispanic
origin, considering 3 percent of the sample was not willing to respond to this question (N=262). Based on
ACS 20132017 data, about 31 percent of the population in Maricopa County is Hispanic or Latino.
Therefore, the T4 sample is owepresentative of the ndtispanic population. Similarly, 83 percent of
the sample (N=262) associated themselves with White or Canogibinic groups, while about 5 percent
of the sample preferred not to answer this question. Similarly, ACSZI2data shows that 73 percent
of the population is White, which means our collected sample during the pilot phasaoyte USborn,

White, and norHispanic populationAdditionally, 95 per cent of the respondent
(N=262).

With respect to occupatiof5 percent of the sample are workers; 31 percent of the sample is neither
worker nor students; 4 percent of themple are both workers and students; and, only 1 percent of the
sample are students. According to the 28037 estimates of the ACS data, 59 percent of the population
over 16 years old in Maricopa County is employed, and 36 percent is not in the fabpsfmgesting that
the T4 sample provides a reasonable representation of occupation status in the county. The sample does not
have responses from 9 percent of the respondents for occupation (N=262).

The education level distribution of the T4 pilot samepresented in Figure 5. Most of the
respondents (57 percent) reported having at | eas
reported having a high school diploma or lower levels of education. Comparing to th2@AF18stimates
of the ACSdata, the collected T4 pilot sample undgpresents residents with low levels of education.
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GENDER DISTRIBUTION
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Figure 4 Gender distributions in each age category

HIGHEST LEVEL OF EDUCATION ATTAINED

& Maricopa County 18 years and above & Survey (N=262)

34%
27%

| — |

Some grade school or Some college/technical scho@achelor's degree(s) or someCompleted graduate degree
completed high school graduate school

Figure 5 Highest level of education attained

Figure 6 shows the presence of limiting abilities to perform different types of traveling activities
among the respondents. Biking, walking, and driving at ragtivities account for the largest percentages
of activities that people at all or to some extent are limited to conduct (17 percent, 13 percent, and 11 percent
respectively). The remaining activities can be performed by 90 percent or more of the Saorgieer,
for 9 percent of the respondents (N=234) indicated that there are adults (i.e., 18 years old or older) in their
household (other than themselves) with conditions that either partially or fully limit their ability to drive.
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DO YOU HAVE ANY CONDITIONS THAT LIMIT OR PREVENT YOU
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Figure 6 Medical conditions limiting travel activities

= Maricopa County = Survey (N=233)

27%

7%

| — |

| —— |

HHSize 1 HHSize 2

7%
=

=

HHSize 4 HHSize 5

Traveling in an

airplane
(N=233)

5% 5%

|
|

Il
Il

HHSize 6+

Figure7 shows the distribution of the T4 pilot sample household size. Comparing the ACS data to
the sample distribution, the collected sample is slightly urefmesentative of single households aner-o
represented in households with size 2. Household size was not reported by 11 percent of the survey

respondents.
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= Maricopa County = Survey (N=262)
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Figure 8 represents the householdhide ownership distribution. About 39 percent of the
households have two vehicles, and about 26 percent of the households have only one vehicle. The T4 sample
is slightly skewed toward higher vehicle ownership. Households with two or more vehicles are
ovearepresented in the sample while households with zero and one vehicles are underrepresented.
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Figure 7 Household size distribution
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39% 39%
37% N—

| — | — |

6%
= 4%
= 0 =
No vehicle 1 vehicle 2 vehicles 3 vehicles 4 or more vehicles

Figure 8 Household vehicle ownership

Figure9represents the household structure distribution of the sample. The largest category belongs
to married couples with no children present at the household (about 30 percent of the sample). This category
can potentially consist of both very young as weley old couples.

19% 19%

= ||
Other

Live Alone  Nuclear family Single parent Married couple, Multiple adults,
no children no children

—_— s ===

Not reported

Figure 9 Distribution of household structure (N=262)
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Figure10illustrates household income distribution in the sample. The sample household income
is, to some extent, similar to the ACS 2017 household income distribution for the study region. The
collectad T4 pilot sample slightly undeepresents lovincome households (less than $50,000 annual
income) and overrepresent the higher income groups (Annual income of $50,000 or above).
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Figure 10 Household income distribution

Attitud es and Preferences

This section presents respondentsd attitudes and
including privacy, willingness to share property and space, environmental friendliness, willingness to adopt

new technologies, and timese, as well as transportaticglated attributes such as residential preferences

and mode use.

Figure 11 shows respondents' agreement levels with different statements with respect to privacy.
As shown, 70 percent of people agree that sharing personal information or location from their devices
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conerns them a lot. When asked about the possibility of renting out their private cars, the majority of
respondents (89 percent) disagree. Lastly, only 24 percent of the T4 pilot sample agree that they feel
uncomfortable around people they do not know.

= Strongly disagree = Disagree = Neutral Agree = Strongly agree

Sharing my personal information or location via e

9 9 —0%—
internet-enabled devices concerns me a lot. (N= 285% % 40% |

i e v renting oty car o peope | oy

know (N=259)

*

| feel uncomfortable around people | do not kno
ﬁ 9 Y
(No250) % 3% 20%

g

0% 20% 40% 60% 80% 100%

Figure 11 Level of agreement with privacy and sharing statements

Further exploring the level of agreement with privacy and sharing stateifiguig 12 shows the
agreement with the statement Al feel uncomfortabl e
71 years old and older reported the smallest level of discomfort among others. Men and women showed
similar patterns, irerestingly men reported to be neutral to this statement more than women did.

When asked about environmental friendlindsigure 13 shows that 35 percewnf respondents
stated that they are committed to using less polluting transportation modes as much as they can. However,
75 percent of the respondents consider themselves as committed to an environmentally friendly lifestyle.
Further investigation of thisharacter in Figure 14 shows that people in 31 to 40 age range have the lowest
commitment to an environmentally friendly lifestyle, in comparison to younger and older respondents.
Females reported being slightly more committed than males with lifestyéésate friendly to the
environment.
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AGREEMENT WITH STATEMENT "I FEEL UNCONFORTABLE
AROUND PEOPLE | DO NOT KNOW", BY AGE AND GENDER
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Female (N=149) 21% =%
All (N=250) 20% =7
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Figure 12 Agreement with the statement "l feel uncomfortable around people | do not know", by age and
gender

Respondent sdéd opinions related to technology ar
Figurel5. The process of learning how to use new technologies is often considered frustrating for
47 percent of respondents. 62 percent of the respondents rated internet connectivity everywhere they go
important to them. 35 percentm@spondents declared to like to be among the first people to have the latest
technology. Moreover, half of the respondents prefer to shop in a store rather than online.

Figure 16 shows a trend that older people are more likely to agree that learning how to use new
technologies is frequently associated with a frustrating experience. The younger the participants are, the
less likely they are to agree with $hopinion. This finding reinforces the concept that there is an extra
challenge to promote the adoption of new and emerging technologies for people in older age groups.
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Figure 13 Level of agreement with environmeatated statenents

AGREEMENT WITH STATEMENT "I AM COMMITTED TO AN
ENVIRONMENTALLY FRIENDLY LIFESTYLE", BY AGE AND GENDER
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Figure 14 Agreement with the statement "I am committed to an environmentally friendly lifestyle", by age
and gender

I n order to understand peoplebs behaviors and
to know how they use their personal time.

Figure 17 presents the stated preferences for different statements related to personal time usage.
While almost half (49 percent) of participants stated that they believe the time spent going to places is a
useful transition between activities, 79 percent of thgreed that they try to make good use of time when
traveling. Moreover, 38 percent of the respondents indicated that they have busy lifestyles, and 39 percent
of the respondents indicated that they prefer to do one thing at a time and aveitdsking. e groups
with the highest level of agreement with the amtiltitasking statement presented in Figure 18 are
generation X groups (41 to 50 years and 51 to 60 years in 2018).
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Figure 15 Level of agreement with technoleglatedstatements
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Figure 16 Agreement with the statement "Learning how to use new technologies is often frustrating to me",
by age group
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Figure 17 Level of agreement with personal time use statements

AGREMENT WITH THE STATEMENT "I PREFER TO DO ONE THING
AT A TIME", BY AGE
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Figure 18 Agreement witlthe statement "I prefer to do one thing at a time", by age

All (N=251)

Figurel9i | | ustrates the respondentsd percdhat i ons
today there are emerging and affordable modes of transportation that could potentially reduce car
ownership, 92 percent of participants still like the idea of having their private cars. Likewise, only 17
percent of respondents agree that public trariation is a reliable means of transportation for their needs,
while 67 percent disagree with the statement. Interestingly, 68 percent of people agreed that, for most of
the time, they have no reasonable alternative to driving. In addition, for mbstsirvey respondents (82
percent), their current daily travel routine is considered satisfactory. On the other hand, congestion seems
to bother more than half of the respondents. Regarding driving preferences, more than half of the
respondents prefer tela driver rather than a passenger when traveling in a vehicle. This finding suggests
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that for a considerable amount of people driving itself is a positive act, which may not be willing to avoid
in the autonomous world very easily.

= Strongly disagree = Disagree = Neutral Agree = Strongly agree
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Figure 19 Level of agreement with transportatioglated statements
Figure20t akes a deeper | ook into the agreement wi

generally satisfactoryo, wi t hincame sapegocytof $L06,00bmu s e h o
$149,000 reported the highest levels of dissatisfaction with théyr tdavel routine. The lowest income
class of less than $25,000 per year reported the lowest levels of satisfaction.

When asked about their residential location preferences, 68 percent of respondents agreed that they
like the idea of having stores, restanits, and offices around their neighborhood.

Figure21also shows that 61 percent of T4 survey participants disagree that they prefer to live close
to transit, even if it means they will have a smaller home in a more crowded region; and, 43 percent of
respondents agree to live in a spacious home, even if it is farther from public transportation or many places
I go. Figure 22 shows the same agreement with different age groups and gender. Older individuals and
females showed a smaller agreement with the preference to live in spacious homes.
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AGREEMENT WITH THE STATEMENT "MY DAILY TRAVEL ROUTINE
IS GENERALLY SATISFACTORY", BY HOUSEHOLD ANNUAL INCOME
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Figure 20 Agreement with the statement "My daily travel routine is generally satisfactory”, by household

annual income
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Figure 21 Level of agreement with residential location statements
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AGREEMENT WITH STATEMENT "I PREFER TO LIVE IN A
SPACIOUS HOME, EVEN IF IT IS FARTHER FROM PUBLIC
TRANSPORTATION OR MANY PLACES | GO.", BY AGE AND
GENDER
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Figure 22 Agreement witthestatement "l prefer to live in a spacious home, even if it is farther from public
transportation or many places | go.", by age and gender

Whenasked about the gas tax, only 12 percent of respondents agree that the government should
raise it, while 68 percent disagree with it. The survey also shows, for 86 percent of the respondents, the
brand is not important compared to the functionality ofcidme(

Figure23). One of the activities that some people do in a car when not driving is reading, however,
36 percent of respondents believe that this activity might cause sickness or discomfort when traveling in a

car.
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Figure 23 Level of ageement with other general attitudinal statements
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When asked about their agreement with the ste&
di fferent o, 76 per cFgud24 shdws theedsstpbution & respenses tp the same
statement by age and gender. The group that reported to enjoy trying new things the most was those between
41 and 60 years of age. Lastly, 87% of the respondenteneeally satisfied with their lives.

AGREEMENT WITH STATEMENT "I LIKE TRYING THINGS THAT
ARE NEW AND DIFFERENT", BY AGE AND GENDER
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Figure 24 Agreement with the statement "l like trying things that are new and different”, by age and gender

Vehicle Ownership
When asked about the vehicles they have, respondents proesgexhses for the vehicle they use the most
(N=249) and all vehicles they own (N=543). One of the questions was about the vehicle make and models.
For the vehicle they use the most, the top companies mentioned were Toyota (18 percent), Ford (15 percent),
Honda (12 percent) and Chevrolet (8 percent). For all vehicles owned, Toyota again is leading the results
(15 percent), followed by Ford (14 percent), Chevrolet (11 percent), and Honda (9 percent).

In addition to vehicle make and model, participants weredagkout the model year for all vehicles
they owned. IrFigure25, the distribution of vehicles is shown along the model year for all of their vehicles
ard the vehicle used most often. Based on the results, it is observed that the vehicle people use the most
tend to be newer, which is expected as users are likely to enjoy the new features present in newer cars.
Interestingly, old car lovers could be captluie the survey. Although respondents rarely report older cars
liket he ones they use the most, the survey reveals t
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Figure 25 Vehicle model year distribution

As fuel types are important for the sustainability consideration of our transportation system, the
survey asked about the fuel type present in the cars owned by respondents. For the vehicle used most often
(N=227), 93 perent of them use gasoline, while 4 percent are hybrid, 1 percent are electric, and other fuel
types were reported in 2 percent of the responses. For all vehicles owned (N=499), the results follow almost
the same pattern.

Another important topic approachetthe survey was the driving assistance features present in the
cars that drivers use the most. Among the main features predeigtee26 shows that Atomated Braking
System (ABS), Adaptive Cruise Control (ACC), and Backup camera are the top three features reported by
respondents, with 68 percent, 51 percent, and 45 percent, respectively. On the other hand, only 15 percent
of participants said that theage no driving assistance features presented in the cars driven most often.

Lane keeping systemilllllmimmmm 13%
Backup camera [ - 45%
Adaptive Cruise Control (AC Gl 51%
Automated Braking System (AB SN 68%6
Other [ 8%
None MM  15%

Not sure Tl 7%

Figure 26 Driving assistance features present on the vehicle driven most often (N=249)

I n order to understand peopleds travel pattern
is one important information. In the survey, respondents were asked abanntia miles driven by all
the vehicles they owned. The responses are sholigime27. About 51 percent of respondents reported
more than 12,000 milefriven in the last year for the most used vehicle, and 15 percent had less than 6,000
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miles driven. When all vehicles are considered, 43 percent of them have driven mileage of more than 12,000
miles, while 29 percent of them have driven mileagiewkrthan 6,000 miles.

= Vehicle used most often (N=196) = All vehicles (N=421)

29%

28%

== 24%

17%

Less than 6k annual milegk to 9k annual miles 9k to 12k annual milesl2k to 16k annual mild$k or more annual miles

Figure 27 Annual miles driven

Residential Choice

As presented in the I|iterature, residenti al patte
behaviors and might impact and get impacted by mewility options and technologies. Therefore, the T4
survey also asked questions regarding respondents

Among the 261 respondents, 81 percent of them said they live in aadteredhome, 10 percent
live in acondo/apartment, 5 percent in a mobile home, and 1 percent declared other housing unit types.
About the tenure status (N=262), 78 percent of participants stated that they own their homes, while 18
percent of them declared they rent the unit, and 4 pesaghtheir home was provided by somebody else
(e.g. relative, employer). According to ACS 20317 estimates, 39 percent of households in Maricopa
County are rentenccupied, suggesting that the survey sample-mmesents homeowners.

When asked abouté choice of home location, 93 percent of the people said they chose their home
location, whereas 7 percent of them had their home location chosen by others (N=235). The survey also
inquired what year they moved into their current home location. Despitesfeple moved into their current
home from the 660s to the 690s, most of the respor
to 2018, while fewer people said their last change in home location happened from 1990 to 2006 (N=259).

The impotance of different house features for residential place selection was also coffaniesl.

28 shows various features that were evaluated by the degree of importance. As expected, respondents are
concerned about safety, as 97 percent of them said they want or must have a home in a low crime
neighborhood. Interestingly, 57 percent of participanteewutral about having good access to public
transit, while 34 percent of them reported they wanted or must have good access to it.

Preferences of home features are related to one anbitpare 29 shows the relationship between
preference to live close to transit and preference to live close to shops and services. Those who declared
the preference to live close to transit declared higher importanoestbyl shops and services as well.
However, only three percent of respondents who would not prefer to live close to transit reported they do
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not want to live close to shops and services as well. In general, 76 percent of the sample rated closeness to
shopand services as a fkRravede they Awant o or Amust
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Short commute (N=236P%——=3 14%

Single family home (stand-alone home) (N=23%% 50%

Backyard (N=236)3% 41%

Large home (N=236) 6%
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Figure 28 Rated importance of house features when considering a home relocation
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Figure 29 Preference to live close to shops and services byrprefe to live close to public transit

Current Travel Patterns

The third section of the survey focuses on the re
travel behavior, commute trips, and ledigtance traveFigure30shows that 74 percent of all respondents

drive less than 150 miles a week. Among those who are committed to less polluting means of transportation,
such as walking, biking, or public transit, 22 percent of respondents regdxtied more than 150 miles

a week, while 32 percent of those, who are not committed to less polluting means of transportation, drive
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more than 150 miles a week. This graph suggests that people who are concerned with polluting means of
transportation drive less @aweekly basis and highlight the value of collecting and incorporating attitudes
in travel demand modeling and analysis.

TOTAL MILES DRIVEN IN A WEEK BY COMMITMENT TO LESS
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Agreement with statement "I am committed to using a less polluting means of transportation as
much as possible"

Figure 30 Average miles driven in a week, by commitment with less polluting means of transportation

Respamdents were asked to indicate how often they use each means of transportatiorr for non
commuting trips.

Figure 31 shows that for nolwommute trips, 67 percent of respondents drive the private vehicle
alone three or more times a week, while 34% of the respondents drive private vehicles with other passengers
with the same frequency. 82 percent of respondents declared to never use public transit, 74 percent declared
to never bike, and 43 percent declared to never walk foicapimute trips.

Commute Trips
The average reported distance from home to the workmaschool locations, which are the commute
destinations, was 16.6 miles.
Figure32 shows that 27 percent of commuters live less than 5 miles away fooknowschool locations,
while 9 percent of commuters declared to live more than 30 miles away from their work/study place.

On average, respondents declare their typical commute to be 28.4 minutes long.

Figure 33 shows that 21 percent of respondents travel for less than 10 minutes to get to work or
school. 56 percent of respondents declared their typical commute is between 10 and 30 minutes. Only 23
percentof respondents reported a commute longer than half an hour
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Figure 31 Frequency of mode use on errands/shopping/social/recreationaligamedical trips
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Figure 32 Distribution of reported distances from home to the workplace or school (N=155)
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Figure 33 Distribution of reported time from home to the workplace or school (N=155)
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When asked about parking at the school or work locationeBpt declared to have free parking.
Among those 9 percent who declared to pay for parking at the school or work location, 55 percent are
paying for parking on daily basis, 9 percent are paying for parking weekly, 18 percent are paying for parking
monthly, 9 percent are paying for parking annually, and 9 percent did not report the frequency of payment.
The average price of parking per day was calculated to be $10.90.

Figure34 shows the frequency of using each transportation mode on trips to and from the school
or workplace (commute trips). In contrast to

Figure31, which shows the same information for rmymmute trips,

Figure34shows a larger proportion of respondents relying exclusively on driving a private vehicle
alone. While 81 percent said to drive alone 3 or more days a week for commute purposes, only 4 percent
declared to bike and 6 percent declared to walk with that Bameency. According to the ACS 202817
estimates, 76 percent of commuters drive alone to work, 11 percent carpool to work, 2 percent use public
transportation, and 1 percent walk to work. This fact suggests that our sample is similar to the population
with respect to the commute mode distribution.
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Figure 34 Frequency of mode use on commute trips

Long-distanceTrips

This section shows how respondents answered the question regarding thelistange travel. In this
study,long-distance travel was defined as trips that were at least 75 miles long/dghenot including
commute trips. Journeys with multiple destinations were treated as ondistaigce trip. Respondents
reported an average of three legigtance trips inflte past three months. Given that the pilot survey was
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conducted around October, that period would be approximately from July to September.

NUMBER OF LONBISTANCE TRIPS BY HOUSEHOLD ANNUAL INCOME
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Figure35 shows that 25 percent of all respondents declared to not have made aysiamge trip in the
3 months period prior to the completion of the survey. 16 percent of all respondents declared six or more
trips in the same period. When contrasting that digiohwith reported household income, 50 percent of
those with income lower than $25,000 per year reported zeredistance trips in the previous 3 months.
30 percent of those who reported income of $150,000 per year or above, declared to have made 6 or m
long-distance trips.
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NUMBER OF LONBISTANCE TRIPS BY HOUSEHOLD ANNUAL INCOME
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Figure 35 Estimate of the number of lowistance trips (over 75 miles) made over the past 3 months, by
household annual income

In addition to the number of lordjstance trips pursued in tpeevious 3 months, respondents were
asked about the mode and destination location of thedimtgnce trips. Respondents reported an average
of 2.99 total lonedistance trips (over 75 miles) in the past 3 months. Among all respondents, an average of
2.23long-distance trips by car was reported, as well as 2.52 trips within the U.S., and 0.95 trips by airplane.
Only 5 percent of those who reported at least one-tlisignce travel did not make any trips within the
country. Moreover, 47 percent of those wieported at least one lomtistance travel did not use an
airplane.

Ridehailing Services Usage and Perceptions

As ridehailing services (mobilitprn-demand) have changed the way people move around in recent years,

this survey is trying to understand mole@aut peopl e 6 s ,ancrhampéarceptignstaward i t ud e
these new mobility options and their impact on travel behavior. In this study, an exclusive section was
designed to ask the respondents about their familiarity, usage frequency, attitudes, and stated preference

toward ridehailng services in both of the shared and sipglesenger (private) versions of these services.

Familiarity and frequency of use of ridehailing services

Although for some people ridehailing services are part of their daily travel patterns, these sentites mig
not be familiar for others. In order to measure how much people are aware of these services and how much
people use any shared mobility service, this surve
services: private ridehailing, sharedehailing, carsharing, and bicycle/scooter sharing.

Figure 36 illustrates that at least half of the respondents are familiar, but not regular users of all the
four shared mobility services provided. As expected, the most popular service, in termgiarfitigns
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the regular private ridehailing; only 12 percent of respondents are not familiar with it. On the other hand,
carsharing is the least popular service, as almost half of the participants (48 percent) are not familiar with
it. The shared versioof ridehailing and bicycle/scooter sharing show similar public familiarity, with 35
percent and 34 percent of the respondents, respectively, having no familiarity with them. The most popular
service, in terms of frequent usage (monthly/weekly), is thef@idehailing service with 4 percent of the
respondents using it weekly, and 12 percent using it monthly. It should be noted that shared ridehailing
services (Uberpool, and Lyftline) are not available in the Phoenix metro area at the time of this survey.
Therefore, the low familiarity and the low usage of the shared ridehailing service is expected.

Not familiar Familiar, but not a user = Less than monthly = Monthly & Weekly
0,
57% 60%
50% 489,21%
35% 34%
22%
12% 12%
0 5% 4%
4% 2% 0% 1% 0% 0% - 2% 0%
Private Ridehailing (N=255) Shared Ridehailing (N=255)  Carsharing (N=255) Bicycle/ scooter sharing
(N=255)

Figure 36 Familiarity with ondemand mobility services

When breaking down the private ridehailing users into different age grihgoslistribution of
public familiarity across different age groups is obsertgiire 37 shows that 39 percent of the sample
are actual Uber or Lyft usewith different frequencies. As expected, younger people use it more frequently
than older people: 70 percent of respondents from 18 to 30 years old reported using the private ridehailing
service with different frequencies, and this number decreaselslésrage groups, reaching only 15 percent

for people aged 71 years and ol der. I nterestingly

is relatively similar for all age groups above 40 years old, varying from 53 percent to 60 percardyuadd
25% for younger age groups.

When analyzing ridehailing familiarity by the

to transit even if it means |16l have a smaller
that respadents that agree with that statement are more frequent users of ridehailing, as-gEpea3s.

Among those who prefer to live close to transit, 3fceet of respondents declared to use ridehailing
monthly or weekly, while that share represents only 12 percent of whom do not prefer to live close to transit.
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Figure 37 Familiarity with and frequency of using private ridehagiservices, by age
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Figure 38 Familiarity with and frequency of using private ridehailing services, by preference to live close
to transit

Attitudes towards Ridehailing Services

In addition to travel behaviorandusageof dehai | i ng services, this surve:
perceptions of these relatively new mobility opti
help to advance these new services to better serve the needs of the peoplet dihe guals of an urban
area in all aspects of sustainability.

In Figure 39, responses to general questions about the ridehailing services are idusraie4
percent of participants agree that the ridehailing service availability influences where they choose to live
and/or work or go to school, whereas 68 percent of people disagree with this statement. For 76 percent of
respondents, ridehailing serei are a good alternative mode when they are away from home. And 88
percent of respondents agreed that ridehailing services help avoid impaired driving. Ridehailing services
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are perceived as reliable for 60 percent of the respondents. Regarding thepsmejanly 21 percent of

the respondents believe that ridehailing services are expensive; and, 60 percent believe that they are reliable.
As ridehailing services are becoming increasi:t

skeptical abouthem. InFigure4d0, bi vari ate analysis of the agreeme

services are reliabl ed by agpregrogs of pegpenadreerwith ttend i t

statement more than older ones. In addition, when observing gender differences, women agree more than

men that these services are reliable.

= Strongly disagree = Disagree = Neutral Agree = Strongly agree

Ridehailing service availability affects where | choose% = = =
live and/or work or go to school. (N=239) —————— = 2500 &

Ridehailing Z?/\Z;:(ferso;rig%? g\llt:egr;f;t)ives when | %ra)o 1% o —
e T s o e
Ridehailing services are reliable. (N=23%8% 35% 53% %
Ridehailing services are expensive. (N=2§ 26% 50% 18% §fo
0% 20% 40% 60% 80% 100%

Figure 39 General attitudes towards ridehailing s&es

Peopl ebs opinions were eval uat erFfburedhridehailng ar i son
services are considered a good option, for 80gmeiaf respondents, where there is no public transit service
available. When transit services are available, ridehailing services help 44 percent of the respondents to get
to/from public transit facilities. 73 percent of them consider these services@sltgroatives when their
own cars are temporarily unavailable. One main advantage of ridehailing services is to help to save on
parking costs. For 74 percent of the respondents, ridehailing services help save time and money on parking
and only 1 percentfaespondents disagree with the parking benefit.

One big concern that is seen in the literature is how these ridehailing services impact vehicle
ownership (Clewlow and Mishra, 2017). As these services are increasingly accessible and affordable,
having persnal cars might not be necessary anymbrgure 42 shows how people in different income
groups agree to the statement that these services help them live with fewer or no cars. As a trend, it is
noticeable that people in highcome categories are more likely to keep their cars regardless of the
ridehailing services. While 43 percent of respondents that make less than $25,000 agree with the statement,
only 16 percent of the ones who make $150,000 annually also agree with it.
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AGREEMENT WITH THE STATEMENT "RIDEHAILING SERVICES A
RELIABLE", BY AGE AND GENDER
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Figure 41 Attitudes towards ridehailing services, in comparison to other modes

Ridehailing services help save time and mone
parking. (N=240)

Further analysis of the agreement with the st

publict r ansi t f aci | Figuie43dtds shown thatrpeopleeimhigkettome oategories tend
to increasingly disagree with the statement peshaecause of their decline in the use of public transit
services in the first place.

Nowadays, shared ridehailing services are also available as the private ones in some metro areas
excluding the Phoenix metro area. These services are less expensitreethenate ridehailing services
but the travel time and waiting time might be higher depending on the number of passengers added to the
ride. In this survey, some attitudes and opinions related to shared ridehailing services were also captured.
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AGREEMENT WITH STATEMENT "RIDEHAILING SERVICES HELP Mt
LIVE WITH FEWER OR NO CARS", BY INCOME
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Figure 42 Agreement witlthe statement "Ridehailing services help me live with fewer or no cars", by
income

Figure44shows that whil@9 percent of respondents said that the lower cost is worth the additional
time picking up and dropping off passengers, 30 percent of them disagree with this statement, and the
majority of people (41 percent) are neutral about this statement. These aesuitaiitive ag-igure 36
shows 57 percent of people know the shared service but are not users and 35 percent of them simply are
not familiar with it at all. While the shared ridehailing services are attractive besbitseheaper price,
the user still needs to make a tradeoff in order to decide how much longer he/she is willing to make the trip
for that cheaper fare he is going to get. As different people might have different opinions about it, the
bivariate analysiby age and gender was done for the statement "For shared ridehailing services, the lower
cost is worth the additional time picking up and dropping off other passengers”. As ségar@v4,
despite some people believe that a pattern for different groups could exist, there is no noticeable difference
in the way men and women react to the statement. Regarding age -agddlgroups (41 to 60 years old)
reported a higher level of agreement with the tratfeoffering by shared ridehailing services.

In addition to that, the concept of sharing a ride with a stranger is sa@ossble uncomfortable
experience for a significant amount of people. Fopdent of respondents, traveling with other unknown
passengers makes them feel uncomfortdbtpufe45). Figure45shows that differences in age do not show
a clear pattern with respect to the discomfort of sharing the ride, but it is seen that women tend to agree
with the statement (50 percent) more thaen (39 percent).

Ridehailing companies face several limitations as well. When asked about accessibility, 8 percent
of respondents agreed that the lack of equipment to accommodate disabilities prevents them from using the
services. The regulations thatuére drivers to use specific seats for children also affect the significant
number of users (IIHS, 2019). While 46 percent of participants disagree that the lack of child safety seat
prevents them from using ridehailing services, still 20 percent of @egpee with it and are affected by
the absence of the safety seat.

Anot her concern regarding ridehailing services
with a driver | dondt k nkguredd, diffeceacesnirsagaraee perceptilet 0O . A ¢
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Older people agree slightly more with the statement in comparison to younger age groups. Considering
gender, women tend to agree with theestent more than men (45 percent against 36 percent).

AGREEMENT WITH THE STATEMENT "RIDEHAILING SERVICES
HELP ME GET TO/FROM PUBLIC TRANSIT FACILITIES" BY
HOUSEHOLD ANNUAL INCOME
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Figure 43 Agreement with the statement "Ridehailing services help me get to/from public transit facilities"
by household annual income

AGREEMENT WITH THE STATEMENT "FOR SHARED RIDEHAILIN
SERVICES, THE LOWER COST IS WORTH THE ADDITIONAL TIM
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AND GENDER
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Figure 44 Agreement with the statement "For shared ridehailing services, the lower cost is worth the
additional time picking up and dropping off other passengers", by age and gender
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AGREEMENT WITH THE STATEMENT "FOR SHARED RIDEHAILINC
SERVICES, TRAVELING WITH STRANGERS (E.G., OTHER
PASSENGERS) MAKES ME FEEL UNCOMFORTABLE", BY AGE AN

GENDER
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Figure 46 Concerns and barriers to adoption of ridehailing services

QuestionsAskedOnly to RidehailingUsers

The actual ridehailing trip characteristics are also important information to understarehdfiésband
limitations of these services which is beneficial to provide better services to the users, in addition, to
enhance travel demand modeling practices with inclusion of these travel modes under current and future
conditions.

Figure48shows the purpose (based on the destination) of the last trip users made using ridehailing
services and the alternative mode they would use if the service wengailable. Interestingly, going to
the airport represented almost a quarter (24 percent) of responses; following by social/recreational trips
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corresponding to 23 percent of the trips reported. Considering the scenario in which the service was not
available 28 percent of the participants said they would carpool; 26 percent would use the regular taxis; 16
percent would drive alone; and, 7 percent would not make the trip at all.

AGREEMENT WITH THE STATEMENT "TRAVELING WITH A DRIVE
DON'T KNOW CONCERNS ME A LOT", BY AGE AND GENDER
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Figure 48 Characteristics of respondents' last ridehailing trip
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After ridehailing services were introduced to the public, some people might have changed the way
they used other transportation modes. These changes were also captured in this survey when participants
were asked the change in frequency of using each mode after ridehailing services became Rigilahle (

49). The most affected mode by ridehailing services was the taxi, 24 percent of respondents reported that
they use the mode less often. Public transit, taxi, bike, and walk had 26 #3qearcet of change but

not as a result of introducing these services. In addition, many people reported that they did not change the
frequency they use some modes.

&= Changed usage, not because of RH= Use less often Use the same Use more often

63% 63%
60% e 60% 58%
0

19%79 21%

4% 1% 4% 4%

Drive private  Drive private Ride in private Public transit  Taxi (N=113) Bike (N=111) Walk (N=112)
vehicle, alone vehicle, with  vehicle, with (N=112)
(N=114) others (N=113) others (N=114)

Figure 49 Change in other mode usage, due to ridehailing

Stated predfrence: Shared versus Private Ridehailing

As explained before, there are tradeoffs between using shared vs. single user ridehailing services in terms
of the associated time and cost. Trmakinggsingstatedc apt ur
preference questions is a good way to approach these tradeoffs, which could enhance future planning and
policymaking with respect to these services. The survey exposes participants to different scenarios varying
trip purposes, prigand time of the rideand the number of additional passengkigure50). Most people
still prefer the single ridehailing version, varying from 57 percent to 65 percent thdédbared ridehailing
under the different proposed scenarios is chosen by 24 percent to 32 percent of respondents in different trip
purposes. The cost, waiting time, and the number of passengers will change for different people in the full
deployment swey to facilitate the modeling of the stgieeference responses.

While gender is believed to play a significant role in these preferences, gender differences
influencing the survey responses could be slightly noticed only in shoppingRigpse 51 shows that
women are choosing single passenger ridehailing services for shopping trips slightly more than men do.

44



= Single ridehailing = Shared ridehailing = Missing
100% _ _ _—
=—9%— E=Etr=— ——==—|

80%

$10.00 $6.00
25 minutes 15 minutes
+2 passengers +1 passenger

$12.00
35 minutes
+3 passengers

60%

40%

P ﬁ e
20% $18.00 $13.00 fg'?n?nutes
20 minutes 15 minutes
0% = | —————— |
Social/Recreation (N=262) Shopping (N=262) Work/School (N=262)

Figure 50 Stated preference: private ridehailing versus shared ridehailing
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Figure 51 Stated preference of shopping trips by gender

Autonomous Vehicles Perceptions and Statddreferences

The fifth section of the survey focused entirel
autonomous vehicles. As an introduction to the questions, the following paragraph was presented to the
respondents:

iAn aut on o mo ussaveheléthat drives ifse Wihoui human supervision or involvement. It

picks up and drops off passengers including those who do not drive (e.g., children, elderly), goes and parks
itself after dropping off passengers, and picks up and delivers gowtseavices. When AVs become
available, ridehailing companies are likely to use them to provide rides without a human driver in the
vehicle. When answering the questions in this section, please assume a future in which AV technologies are

BN

widely adopted, it humard r i ven vehicles are still present. o

Familiarity and willingness to adopt autonomous vehicles technology

Figure 52 shows familiarity with autonomous vehicles, by income. Respondents with greater income
reported more often to be somewhat familiar and very familiar with autonomous vehicle technology. In
general, 7 percent of respondents declared to never had heardwtboomous vehicles prior to the survey,

45



30 percent of respondents had heard about AVs but were not familiar with them, 50 percent of respondents
were somewhat familiar, 13 percent were very familiar with AVs, and 1 percent of respondents declared
they hae taken a ride in an AV.

= Not familiar = | have heard about it @ Somewhat familiar = Very familiar & Actually took a ride in an AV.
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Figure 52 Familiarity with autonomous vehicles, by household income

It is important to mention that in the Phoenix metro area, Uber conducted tests with autonomous
vehicles until March 2018 (www.thegr.com); Waymo has a large AV fleet operating their Waymo One
program (www.waymo.com), along with other companies testing AV technology in Arizona
(www.hbr.org). The usage of Arizona roads as a testbed for autonomous vehicles technology influences
respondat s6 familiarity with AVs to some extent

Figure 53 shows the level of agreement with sentences that reflect the willingness to adopt
autonomous vehicle®hile 47 percent of respondents declared they would use an AV alone, or with others
they know, only 20 percent of respondents agree that they would use an AV ridehailing service with
passengers that are unfamiliar to them. 27 percent of respondents di¢letaravould never use an
autonomous vehicle, and only 6 percent of respondents declared intention of being one of the first people
to purchase an AV.

= Strongly disagree = Disagree = Neutral Agree = Strongly agree
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Figure 53 Willingness to use and purchase an autonomous vehicle

In order toobserve how different groups of people adopt AV, based on age and gender, some
bivariate analyses are conducted and presented in the following. When observing the agreement with the
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statement "l would use an AV ridehailing service with other passengersnatgirangers to me", older
people tend to disagree to a higher degree compared to younger groupiggess@d). Women also
showed a higher disagreememith the same statement, in comparison to men (64 percent against 48

percent).
A similar investigation is conduc Figuks5. The t he s
hi gher | evels of disagreement with the statement

age groups. It is also clear that men disagree significantly more than women; while only 40 percent of the
female respondents digag with it, 59 percent of the male respondents disagree with the statement.

Trying to understand how people in households with different vehicle availability would potentially
use AVs, a bivariate analysis is doRgure56s hows t hat peopl e that don6ét h
statement "l would ride in an AV alone or with others | know", than people with at least one vehicle in the
household. Figurg7 explores the agreement with the same sentence for different age groups and genders.
As previously mentioned, 47 percent of respondents agreed with that sentence. However, that share is
smaller among older groups, and larger among young groups.

AGREEMENT WITH THE STATEMENT "I WOULD USE AN AV
RIDEHAILING SERVICE WITH OTHER PASSENGERS WHO ARE
STRANGERS TO ME", BY AGE AND GENDER

= Strongly disagree = Disagree = Neutral Agree = Strongly agree
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Figure 54 Agreement with the statement "I would use an AV ridehailing service with other passengers who
are strangers to me", by age and gender
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AGREEMENT WITH THE STATEMENT "I WILL NEVER USE AN AV
BY AGE AND GENDER

= Strongly disagree = Disagree = Neutral = Agree & Strongly agree
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Figure 55 Agreement with the statement "I will never use an AV", by age and gender

AGREEMENT WITH THE STATEMENT "I WOULD RIDE IN AN AV
ALONE OR WITH OTHERS | KNOW", BY NUMBER OF MOTORIZEL
VEHICLES IN HOUSEHOLD

= Strongly disagree = Disagree = Neutral = Agree & Strongly agree
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Figure 56 Agreement with the statement "l would ride in an AV alone or with others | know", by number of