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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 peopleôs mobility choices in an era of new mobility options and technologies that will have a 

transformational impact on transportation.  This report summarizes the second phase of a large-scale 

survey-based research study to understand peopleôs preferences and choices when it comes to future 

mobility options and technologies. The T4 survey (TOMNET Transformative Transportation Technologies 

Survey) is intended to collect very detailed and in-depth data about peopleôs mobility patterns, as well as 

attitudes towards and perceptions of emerging transportation options such as ridehailing services and 

autonomous vehicles.   

TOMNET consortium members, Georgia Tech, and the University of South Florida, as well as a 

sister University Transportation Center (called D-STOP) led by the University of Texas at Austin, are 

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 a respondent sample of 256 individuals from the Greater Phoenix 

metropolitan area collected through both online and paper platform during fall 2018. Full data collection 

efforts across Phoenix, Atlanta, and Tampa yielded a respondent sample of 2374 individuals collected 

through only online platform during late 2019. With the addition of the sample collected at UT-Austin, the 

total survey sample size will reach at 3740 completed responses across four southern metro areas. This 

report explains the second phase of the project including a pilot deployment with descriptive results in 

Phoenix in addition to full deployment administration in Phoenix, Atlanta, and Tampa. The results of the 

pilot survey are mainly illustrated in univariate or bi-variate graphs representing the distributions of the 

responses. The pilot survey questionnaire developed in the first phase of the study has been updated for the 

full deployment and the updated version is presented in Appendix I in this document.  

The T4 survey explicitly collected detailed individual attitudes, both general and transport-related 

attitudes, socioeconomic characteristics, current commute and travel behavior, residential and vehicle 

ownership preferences in addition to perceptions and behaviors toward mobility-on-demand services and 

autonomous vehicles. The 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 using them monthly 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 respondents 18-to-30 years old use the service 

at least monthly, only 15 percent of respondents 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 percent), to access 

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, and 12 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 existence of strangers 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 autonomous vehicles, 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 very high income ($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 with strangers. Moreover, 19 percent of the respondents are likely to make additional 

trips with the presence of AVs, and 23 percent are likely to make farther trips. Moreover, only 16 percent 

of respondents think that AVs are safer than human driver and 65 percent are concerned about the safety of 

pedestrians and bicycles on the streets.  

Further work will go into an in-depth analysis of the survey results to respond to numerous research 

questions still unsolved about the usage pattern and perceptions around new transportation technologies. 

For further information on this project and accessing related project reports please visit the TOMNET UTC 

website at www.tomnet-utc.org or contact the project director at Sara.Khoeini@asu.edu.  

 

 

 

 

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

Emerging mobility options and technologies including autonomous vehicles and mobility-on-demand 

services are bringing transformative changes in the transportation landscape. To enhance transportation 

forecasting models considering the increasing penetration of disruptive forces, peopleôs attitudes towards 

and perceptions of these technologies and services need to be measured 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 proposes the second phase of a large-

scale survey-based study including two phases of respondentsô recruitment for a sample of 2374 individuals 

across the Phoenix, Atlanta, 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 transportation domain. It is envisioned that the enhanced models will 

help decision-makers better plan for the transportation infrastructure systems and design marketing and 

policy strategies that maximize the benefits of these disruptive technologies. Attitudes and perceptions are 

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 information about peopleôs travel behavior and their attitudes towards and perceptions of advanced 

transportation technologies and mobility options with a view to inform the development of robust 

behavioral models of technology adoption capable of reflecting impacts of these disruptive forces on 

traveler behavior and values.  

The objectives 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 similar 

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 of questions that elicit the information needed to develop well-specified 

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 and methodology that can 

be widely adopted.   

The first phase of this project started in August 2017 and lasted for a year. Phase 1 included the 

literature review, development of survey goals, objectives, detailed research questions, and survey 

questionnaire design (Attitudes towards Emerging Mobility Options and Technologies ï Phase 1: Survey 

Design). During the second phase of the project, that this report is focusing on, data collection has happened 

in two phases: pilot and full deployment. The pilot phase of data collection is conducted during fall 2018 

in the Pheonix metro area and the full deployment is conducted during summer 2019 across all four southern 

cities including Phoenix, Atlanta, Tampa, and Austin. It should be noted that the data collection in Austin 

is sponsored by the D-STOP University Transportation Center at the University of Texas at Austin and so 

the details about Austin data collection will not be explained here in the TOMNET UTC project report to 

avoid duplicate presentations. However, 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 content, and evaluate the sampling plan. Based on the outcomes of pilot deployment, the survey 

instrument content and method have been revised. While the pilot phase of data collection is conducted 

only in the Phoenix metro area with a sample size of 262, the full deployment is conducted with the sample 
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size of 1071 residents in the Phoenix (AZ) metro area, 1021 residents in the Atlanta (GA) metro area, 281 

residents in the Tampa (Fl) metro area, to understand how the market may perceive, adopt, and adapt to 

transformative transportation technologies mainly autonomous vehicles and mobility-on-demand services. 

The survey questionnaire for the full deployment has been revised from the pilot. Appendix I presents the 

revised survey deployment for the full deployment administration. Some ambiguities highlighted during 

pilot deployment were solved, and the AV section of the survey was expanded to include more in-depth 

questions about the potential impact of adopting AVs on users' travel behavior, residential choice, vehicle 

ownership, and policy preferences. 

With the addition of the UT-Austin sample of 1367 completed responses collected through the 

online platform using random email recruitment and Facebook advertisement, the data collected across 

multiple jurisdictions will eventually be aggregated to produce a single dataset with a sample size of 3740 

responses. This dataset will be unique in terms of large sample size, contents, and spatial expansion across 

multiple southern metro areas. During phase 3, the research team will compile and 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 deployment in Phoenix, AZ, and is organized in the following sections: data collection, sampling 

plan, survey administration, and results. The results section includes usersô socioeconomic profile, attitudes 

and preferences, residential choice and vehicle ownership, current travel patterns, ridehailing services 

usage, and perceptions, autonomous vehicle perceptions, and stated preferences. Accordingly, the full 

survey administration details in Phoenix, Atlanta, and Tampa have been presented in this report. Same as 

all other surveys, the socioeconomic characteristic distributions of the respondents are not exactly 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 presenting the pilot unweighted results due to the small sample size 

and relatively small differences between the sample and population attributes due to using different survey 

methods. The full deployment results will be presented in phase 3 annual report of this project with a fully 

weighted sample. 
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T4 SURVEY PILOT DEPLOYMENT ï PHOENIX , AZ 

Data Collection 

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

in the Phoenix metropolitan area. The T4 survey full deployment launched in May 2019 and collected very 

similar data in four metropolitan areas: Phoenix, Atlanta, Tampa, and Austin, in partnership with peer 

universities. During the pilot data collection, paper survey questionnaires were mailed out to 2,500 

randomly selected household addresses obtained from marketing companies. In the meantime, the link to 

an online version of the survey was sent out to 3,500 random email addresses. The following subsections 

will describe the pilot sampling plan and survey administration in more detail. 

Sampling Plan 

A random sample of the population from 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 targeted individuals 

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 2013-2017 estimates (www.census.gov). 

 

Figure 1 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 on the region 

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 deployment of the survey recruited respondents through two methods: 3,500 e-mail invitations, 

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 online, or filling the 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 online survey 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 password, to identify the 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 addresses were presorted and 

posted using non-profit 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 envelope. 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 visualization. For the e-mail invitation (yellow bars), the responses have three peaks, corresponding 

respectively to the first invitation (October 4), first reminder (October 16), second reminder (October 26). 
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Given that only 10 additional responses were collected 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 evenly distributed at the 

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 batch of paper responses arrived on October 23, and while most of them were 

received by mid-November, 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 capture 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 were dedicated 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 responses from mail invitations, and 89 online responses from e-mail 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 responses from mail invitation, and 87 responses from 

e-mail invitation. Table 1 describes the final sample and the final response rates. 44 provided addresses 

were not valid and invitations were not sent, and two postal packages were returned to the sender (1.8 

percent invalid). 167 e-mail invitations bounced (4.8 percent invalid). 
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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 

 

Table 1 Description of the final sample and response rates 
 Purchased Invited Completed Response Rate 
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Mail 
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Results 

Socioeconomic Profile 

The respondentsô basic socioeconomic attributes have been collected mostly in the last section of the 

survey. The collected socioeconomic attributes include age, gender, place of birth, Hispanic origin, 

ethnicity, driverôs license status, occupation, home location, work location, traveling limitations, household 

size, household structure, and income. This information is useful for future modeling practices to predict 

the userôs response to new transportation technologies as a function of socioeconomic attributes.  
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Figure 3 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 respondentsô age 

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 to the ACS 2013-2017 estimates of the general population of Maricopa County. 

Figure 4 illustrates gender distribution in each age category. In total, 59 percent of the respondents 

are female. Females represent more than 65 percent of the respondents in the middle age categories (30-59 

years old). In general, women are more willing to participate in surveys compared to men. However, in the 

youngest age category (18-29 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 2013-2017 estimates, 51 percent of Maricopa County who have 18 years of age and 

above are female. 
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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 other countries (N=262). Based on ACS 2013-2017 data, 

in Maricopa County, about 15 percent of the population is foreign-born. This means that the T4 survey 

sample is very slightly skewed toward the US-born 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 2013-2017 data, about 31 percent of the population in Maricopa County is Hispanic or Latino. 

Therefore, the T4 sample is over-representative of the non-Hispanic population. Similarly, 83 percent of 

the sample (N=262) associated themselves with White or Caucasian ethnic groups, while about 5 percent 

of the sample preferred not to answer this question.  Similarly, ACS 2012-2017 data shows that 73 percent 

of the population is White, which means our collected sample during the pilot phase over-sample US-born, 

White, and non-Hispanic population. Additionally, 95 percent of the respondents have a driverôs license 

(N=262).  

With respect to occupation, 55 percent of the sample are workers; 31 percent of the sample is neither 

worker nor students; 4 percent of the sample are both workers and students; and, only 1 percent of the 

sample are students. According to the 2013-2017 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 labor force, suggesting 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 sample is presented in Figure 5. Most of the 

respondents (57 percent) reported having at least a bachelorôs degree. Only 14 percent of respondents 

reported having a high school diploma or lower levels of education. Comparing to the 2013-2017 estimates 

of the ACS data, the collected T4 pilot sample under-represents residents with low levels of education. 

 

22%

18%
17%

16%

14% 13%

10%

15%
15% 16%

25%

20%

18-29 years 30-39 years 40-49 years 50-59 years 60-69 years 70+ years

A G E  D I S T R I B UT I O N

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



14 

 

 
Figure 4 Gender distributions in each age category 

 

 
Figure 5 Highest level of education attained 
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respectively).  The remaining activities can be performed by 90 percent or more of the sample. Moreover, 

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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Figure 6 Medical conditions limiting travel activities 

 

 
Figure 7 shows the distribution of the T4 pilot sample household size. Comparing the ACS data to 

the sample distribution, the collected sample is slightly under-representative of single households and over-

represented in households with size 2. Household size was not reported by 11 percent of the survey 

respondents. 
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Figure 8 represents the household vehicle 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 

overrepresented in the sample while households with zero and one vehicles are underrepresented. 

 

 
Figure 7 Household size distribution 
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Figure 8 Household vehicle ownership 

 

 

Figure 9 represents 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 well as very old couples.  

 

 
Figure 9 Distribution of household structure (N=262) 
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Figure 10 illustrates 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 

collected T4 pilot sample slightly under-represents low-income households (less than $50,000 annual 

income) and overrepresent the higher income groups (Annual income of $50,000 or above). 

 

 
Figure 10 Household income distribution 
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concerns 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. 

 

 
Figure 11 Level of agreement with privacy and sharing statements 

 

Further exploring the level of agreement with privacy and sharing statements, Figure 12 shows the 

agreement with the statement ñI feel uncomfortable around people I do not knowò by age and gender. Those 

71 years old and older reported the smallest level of discomfort among others. Men and women showed 

similar patterns, interestingly men reported to be neutral to this statement more than women did. 
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environment. 
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Figure 12 Agreement with the statement "I feel uncomfortable around people I do not know", by age and 

gender 

 

Respondentsô opinions related to technology are presented in  

Figure 15. 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 percent of respondents 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 this opinion. 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 environment-related statements 

 

 
Figure 14 Agreement with the statement "I am committed to an environmentally friendly lifestyle", by age 

and gender 
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Figure 15 Level of agreement with technology-related statements 

 

 
Figure 16 Agreement with the statement "Learning how to use new technologies is often frustrating to me", 

by age group 

 

 

 

7%

11%

3%

3%

18%

36%

17%

16%

40%

18%

18%

30%

26%

26%

36%

34%

9%

9%

26%

16%

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

I like to be among the first people to have the latest
technology. (N=258)

Learning how to use new technologies is often
frustrating for me. (N=253)

Having internet connectivity everywhere I go is
important to me. (N=261)

I prefer to shop in a store in person rather than online.
(N=261)

Strongly disagree Disagree Neutral Agree Strongly agree

11%

9%

7%

16%

16%

29%

36%

12%

25%

53%

42%

51%

50%

18%

34%

25%

7%

13%

8%

14%

26%

40%

30%

21%

26%

16%

7%

9%

14%

12%

12%

3%

8%

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

All (N=253)

71+ years (N=50)

61-70 years (N=57)

51-60 years (N=43)

41-50 years (N=38)

31-40 years (N=37)

18-30 years (N=28)

!Dw99a9b¢ ²L¢I {¢!¢9a9b¢ ά[9!wbLbD Ih² ¢h ¦{9 b9² 
¢9/Ibh[hDL9{ L{ hC¢9b Cw¦{¢w!¢LbD ¢h a9έΣ .¸ !D9

Strongly disagree Disagree Neutral Agree Strongly agree



23 

 

 
Figure 17 Level of agreement with personal time use statements 

 

 
Figure 18 Agreement with the statement "I prefer to do one thing at a time", by age 

 

Figure 19 illustrates the respondentsô perceptions of transportation services. Despite the fact that 

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 transportation 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 most of the survey 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 to be a 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.  

 

 
Figure 19 Level of agreement with transportation-related statements 

 

Figure 20 takes a deeper look into the agreement with the statement ñMy daily travel routine is 

generally satisfactoryò, with respect to household income. The high-income category of $100,000 to 

$149,000 reported the highest levels of dissatisfaction with their daily travel 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, restaurants, and offices around their neighborhood.  

Figure 21 also 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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Figure 20 Agreement with the statement "My daily travel routine is generally satisfactory", by household 

annual income 

 

 
Figure 21 Level of agreement with residential location statements 
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Figure 22 Agreement with the statement "I prefer to live in a spacious home, even if it is farther from public 

transportation or many places I go.", by age and gender 

 

When asked 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 of the car ( 

Figure 23). 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.  

 

 
Figure 23 Level of agreement with other general attitudinal statements 
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When asked about their agreement with the statement ñI like trying things that are new and 

differentò, 76 percent of respondents agreed. Figure 24 shows the distribution of responses to 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 respondents are generally satisfied with their lives. 

  

 
Figure 24 Agreement with the statement "I like trying things that are new and different", by age and gender 
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and 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 captured in the survey. Although respondents rarely report older cars 

like the ones they use the most, the survey reveals that some users still own vehicles from the ó60s and ó70s. 
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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 percent 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 approached in the survey was the driving assistance features present in the 

cars that drivers use the most. Among the main features presented, Figure 26 shows that Automated 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 there are no driving assistance features presented in the cars driven most often. 

 

 
Figure 26 Driving assistance features present on the vehicle driven most often (N=249) 
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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 mileage of fewer than 6,000 miles.  

 

 
Figure 27 Annual miles driven 

 

Residential Choice 

As presented in the literature, residential patterns might be associated with peopleôs attitudes and potential 

behaviors and might impact and get impacted by new mobility options and technologies. Therefore, the T4 

survey also asked questions regarding respondentsô residential choices and home characteristics. 

Among the 261 respondents, 81 percent of them said they live in a stand-alone home, 10 percent 

live in a condo/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 percent said their home was provided by somebody else 

(e.g. relative, employer). According to ACS 2013-2017 estimates, 39 percent of households in Maricopa 

County are renter-occupied, suggesting that the survey sample over-represents homeowners. 

When asked about the 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. Despite few people moved into their current 

home from the ó60s to the ó90s, most of the respondents reported they got into their current place from 2008 

to 2018, while fewer people said their last change in home location happened from 1990 to 2006 (N=259). 

The importance of different house features for residential place selection was also collected. Figure 

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 participants were neutral 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 another. Figure 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 importance to live by 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 

shops and services as a feature they ñwantò or ñmust-haveò. 

 

 
Figure 28 Rated importance of house features when considering a home relocation 

 

 
Figure 29 Preference to live close to shops and services by preference to live close to public transit 
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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 reported driving more than 150 miles 
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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 on a weekly basis and highlight the value of collecting and incorporating attitudes 

in travel demand modeling and analysis. 

 

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

 

Respondents were asked to indicate how often they use each means of transportation for non-

commuting trips. 

Figure 31 shows that for non-commute 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 for non-commute trips. 

 

Commute Trips 

The average reported distance from home to the workplace or school locations, which are the commute 

destinations, was 16.6 miles.  

Figure 32 shows that 27 percent of commuters live less than 5 miles away from work or school 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 

percent of respondents reported a commute longer than half an hour. 
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Figure 31 Frequency of mode use on errands/shopping/social/recreational/eat-out/medical trips 

 

 
Figure 32 Distribution of reported distances from home to the workplace or school (N=155) 

 

 
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 location, 91 percent 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. 

Figure 34 shows the frequency of using each transportation mode on trips to and from the school 

or workplace (commute trips). In contrast to  

Figure 31, which shows the same information for non-commute trips,  

Figure 34 shows 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 same frequency. According to the ACS 2013-2017 

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.  

 

 
Figure 34 Frequency of mode use on commute trips 

 

Long-distance Trips 

This section shows how respondents answered the question regarding their long-distance travel. In this 

study, long-distance travel was defined as trips that were at least 75 miles long (one-way), not including 

commute trips. Journeys with multiple destinations were treated as one long-distance trip. Respondents 
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conducted around October, that period would be approximately from July to September. 

 
Figure 35 shows that 25 percent of all respondents declared to not have made any long-distance 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 distribution with reported household income, 50 percent of 

those with income lower than $25,000 per year reported zero long-distance 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 more 

long-distance trips. 
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Figure 35 Estimate of the number of long-distance trips (over 75 miles) made over the past 3 months, by 

household annual income 

 

In addition to the number of long-distance trips pursued in the previous 3 months, respondents were 

asked about the mode and destination location of the long-distance trips. Respondents reported an average 

of 2.99 total long-distance trips (over 75 miles) in the past 3 months. Among all respondents, an average of 

2.23 long-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 long-distance travel did not make any trips within the 

country. Moreover, 47 percent of those who reported at least one long-distance travel did not use an 

airplane. 

 

Ridehailing Services Usage and Perceptions 

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

this survey is trying to understand more about peopleôs behavior, attitudes, and main perceptions toward 

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 ridehailing services in both of the shared and single-passenger (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 services might 

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 survey asks about respondentôs frequency of use of four distinct 

services: private ridehailing, shared ridehailing, 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 terms of familiarity, is 
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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 version of 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 the private ridehailing 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. 

 

 
Figure 36 Familiarity with on-demand mobility services 

 

When breaking down the private ridehailing users into different age groups, the distribution of 

public familiarity across different age groups is observed. Figure 37 shows that 39 percent of the sample 

are actual Uber or Lyft users with 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 decreases for older age groups, reaching only 15 percent 

for people aged 71 years and older. Interestingly, the percentage of people who are ñfamiliar, but not userò 

is relatively similar for all age groups above 40 years old, varying from 53 percent to 60 percent, and around 

25% for younger age groups.    

When analyzing ridehailing familiarity by the agreement with the statement ñI prefer to live close 

to transit even if it means Iôll have a smaller home and live in a more densely populated areaò, it is shown 

that respondents that agree with that statement are more frequent users of ridehailing, as seen in Figure 38. 

Among those who prefer to live close to transit, 32 percent 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 ridehailing services, by age 

 

 
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 behavior and usage of ridehailing services, this survey also collects usersô attitudes and 

perceptions of these relatively new mobility options. Understanding usersô attitudes and perceptions will 

help to advance these new services to better serve the needs of the people and meet the goals of an urban 

area in all aspects of sustainability. 

In Figure 39, responses to general questions about the ridehailing services are illustrated. Only 4 

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 services 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 the service price, only 21 percent of 

the respondents believe that ridehailing services are expensive; and, 60 percent believe that they are reliable.  

As ridehailing services are becoming increasingly part of peopleôs travel patterns, some are still 

skeptical about them. In Figure 40, bivariate analysis of the agreement with the statement of ñRidehailing 

services are reliableò by age and gender, and it shows that younger groups of people agree with the 

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

men that these services are reliable. 

 

 
Figure 39 General attitudes towards ridehailing services 

 

Peopleôs opinions were evaluated in comparison to other modes. As seen in Figure 41, ridehailing 

services are considered a good option, for 80 percent of 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 as good alternatives 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 percent of respondents 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 personal cars might not be necessary anymore. Figure 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 high-income 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.       

4%

1%

37%

26%

5%

2%

31%

50%

35%

11%

21%

28%

18%

53%

33%

43%

4%

3%

7%

55%

33%

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

Ridehailing services are expensive. (N=240)

Ridehailing services are reliable. (N=239)

Ridehailing services help avoid impaired driving (e.g.,
driving under the influence). (N=240)

Ridehailing services are good alternatives when I am
away from home. (N=239)

Ridehailing service availability affects where I choose to
live and/or work or go to school. (N=239)

Strongly disagree Disagree Neutral Agree Strongly agree



39 

 

 
Figure 40 Agreement with the statement ñRidehailing services are reliableò, by age and gender 

 

 
Figure 41 Attitudes towards ridehailing services, in comparison to other modes 

 

   Further analysis of the agreement with the statement ñRidehailing services help me get to/from 

public transit facilitiesò is presented in Figure 43. It is shown that people in higher-income categories tend 

to increasingly disagree with the statement perhaps because 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 expensive than the private 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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Figure 42 Agreement with the statement "Ridehailing services help me live with fewer or no cars", by 

income 

 

Figure 44 shows that while 29 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 results are intuitive as Figure 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 because of its cheaper 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 analysis by 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 seen in Figure 44, 

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, middle-aged groups (41 to 60 years old) 

reported a higher level of agreement with the trade-off offering by shared ridehailing services. 

In addition to that, the concept of sharing a ride with a stranger is seen as a possible uncomfortable 

experience for a significant amount of people. For 46 percent of respondents, traveling with other unknown 

passengers makes them feel uncomfortable (Figure 45). Figure 45 shows that differences in age do not show 
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with the statement (50 percent) more than men (39 percent). 
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prevents them from using ridehailing services, still 20 percent of people agree with it and are affected by 

the absence of the safety seat. 

Another concern regarding ridehailing services can be captured through the statement ñTraveling 

with a driver I donôt know concerns me a lotò. As seen in Figure 47, differences in age are perceptible. 
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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 the statement more than men (45 percent against 36 percent).  

 

 
Figure 43 Agreement with the statement "Ridehailing services help me get to/from public transit facilities" 

by household annual income 

 

 
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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Figure 45 Agreement with the statement ñFor shared ridehailing services, traveling with strangers (e.g., 

other passengers) makes me feel uncomfortable", by age and gender 

 

 
Figure 46 Concerns and barriers to adoption of ridehailing services 
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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. 

 

 
Figure 47 Agreement with the statement ñTraveling with a driver I donôt know concerns me a lotò, by age 

and gender 

 

 
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 available (Figure 

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 percent-28 percent 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.  

 

 
Figure 49 Change in other mode usage, due to ridehailing 

 

Stated preference: Shared versus Private Ridehailing 
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women are choosing single passenger ridehailing services for shopping trips slightly more than men do. 
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Figure 50 Stated preference: private ridehailing versus shared ridehailing 

 

  
Figure 51 Stated preference of shopping trips by gender 

 

Autonomous Vehicles Perceptions and Stated Preferences 
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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 have taken a ride in an AV. 

 

 
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 
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(www.hbr.org). The usage of Arizona roads as a testbed for autonomous vehicles technology influences 

respondentsô familiarity with AVs to some extent. 

Figure 53 shows the level of agreement with sentences that reflect the willingness to adopt 

autonomous vehicles. While 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 declared they would never use an 

autonomous vehicle, and only 6 percent of respondents declared intention of being one of the first people 

to purchase an AV. 

 

 
Figure 53 Willingness to use and purchase an autonomous vehicle 
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statement "I would use an AV ridehailing service with other passengers who are strangers to me", older 

people tend to disagree to a higher degree compared to younger group ages (Figure 54). Women also 

showed a higher disagreement with the same statement, in comparison to men (64 percent against 48 

percent). 

A similar investigation is conducted for the statement ñI would never use an AVò (Figure 55). The 

higher levels of disagreement with the statement ñI would never use an AVò was seen from the youngest 

age groups. It is also clear that men disagree significantly more than women; while only 40 percent of the 

female respondents disagree 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 done. Figure 56 shows that people that donôt have cars agree more with the 

statement "I would ride in an AV alone or with others I know", than people with at least one vehicle in the 

household. Figure 57 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. 

 

 
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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Figure 55 Agreement with the statement "I will never use an AV", by age and gender 

 

 
Figure 56 Agreement with the statement "I would ride in an AV alone or with others I know", by number of 

motorized vehicles in household 
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Figure 57 Extent to which respondents agree with the statement "I would ride in an AV alone, or with others 

I know", by age 

 

Attitudes towards Autonomous Vehicles 

This section explores attitudes, perceptions, and potential behavior towards autonomous vehicles.  

Figure 58 shows to what extent respondents agree with the sentences that reflect different intentions to use 

autonomous vehicles. While 35 percent of respondents are willing to send their AV to serve family members 

and friends without them, 42 percent disagree with that. A similar pattern is seen regarding willingness to 

use autonomous vehicles to pick up items by itself. While 19 percent of respondents expect to make 

additional trips when AV technology becomes available, 23 percent of respondents expect to travel longer 

distances when AV is available. 56 percent of respondents reported they would not be comfortable leasing 

their autonomous vehicles to ridehailing companies while they are not using it. 

With AVs being available and accessible, their impacts on the number of trips people make can 

increase travel demand and exacerbate the congestion. In order to deeply evaluate peopleôs opinions in this 

matter, an analysis based on vehicle ownership is conducted. From the results shown in Figure 59, people 

in vehicle sufficient households show less interest in making additional trips, in comparison to those in 

vehicle deficient households. A vehicle sufficient household was defined as a household who have the same 

or more number of vehicles as people with driverôs license; while a vehicle deficient household is defined 

as a household with more people with driverôs license than vehicles available. 

As the activity of driving will not be as burdensome as before with the advent of AVs, it is 

hypothesized that people will travel longer distances when AVs become available. The level of agreement 

with the statement of "I would travel farther (longer distances) when AVs are available" based on 

familiarity/usage of ridehailing services is presented in Figure 60. It is seen that people who are more 

frequent users of ridehailing agree more with traveling farther; 55 percent of weekly users agree with farther 

trips, against only 17 percent of agreement level by respondents that are not familiar with AVs. 
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