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1. Overview and Major Findings

For almost a decade, automated vehicles 
have been highlighted as a potentially 
transformative technology that may revolutionize 
the transportation industry. However, despite 
significant work in the intervening time, it 
remains unclear under what conditions highly 
automated vehicles will be normalized as part of 
the broader transportation system.

Between 2016 and 2021, there was significant 
global research on consumer attitudes towards 
and adoption of automated vehicles. Significant 
media attention was directed toward automated 
vehicles, and important planning initiatives 
were underway by Provincial and City of 
Toronto policymakers. Several reports emerged 
which explore prospective automated vehicle 
adoption and implications in the Greater Toronto 
and Hamilton Area (GTHA) using 2016 focus 
groups and both 2016 and 2018 survey data. 
In addition, several automated vehicle pilot 
services emerged in Southern Ontario by late 
2021, including a pilot in Waterloo, the Whitby 
Autonomous Vehicle Electric Shuttle Project, and 
a proposed pilot in Toronto, the West Rouge 
Automated Shuttle Trial.

The interface between new technology and 
policymaking has been very dynamic, leading to 
significant uncertainty in the conditions under 
which consumers may adopt and use automated 
vehicles. In fact, on what would have been the 
late afternoon of the penultimate day of data 
gathering for this study’s data collection initiative 
(Dec. 16, 2021), the Whitby shuttle bus collided 
with a tree. This led both the study team to stop 
data gathering one day early and ultimately 
led the Whitby shuttle bus pilot project as well 
as the West Rouge Automated Shuttle Trial to 
be cancelled indefinitely. Should the Whitby 
shuttle collision have occurred earlier during data 
gathering, or should data have been collected 
after the collision (which would have been during 
the holiday break - already an unusual time for 
survey data collection), it is more likely than not

that attitudes towards automated vehicles could 
have been even less optimistic in 2021 than 
those documented in this report.

This report focuses on consumer attitudes 
towards automated vehicles (AVs) among 
residents living in the Greater Toronto and 
Hamilton Area (GTHA) (including Toronto, 
Hamilton, Halton, Peel, York, and Durham). For 
the purposes of this study, the term “automated 
vehicles” or “AVs” is used to describe SAE 
Level-5 fully-automated vehicles (in which 
passengers do not control safety-critical 
functions) unless otherwise noted. This work uses 
new survey data collected in fall 2021 (N=2,549) 
and augments data previously collected in 2016 
(N=3,201) and 2018 (N=3,200), providing key 
descriptive findings with respect to three broad 
research questions:

1. What are the public’s expectations with
respect to policymakers’ and planners’
actions towards highly automated vehicles?

2. What are the public’s attitudes towards
and propensities to use highly automated
vehicles?

3. Each of these first two questions is further
explored with respect to: how have the
public’s attitudes towards highly automated
vehicles changed between 2016 and 2021.

The main findings are synthesized on the 
following pages. 
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https://www.ontario.ca/page/automated-vehicle-pilot-program
https://www.toronto.ca/services-payments/streets-parking-transportation/transportation-projects/automated-vehicles/draft-automated-vehicle-tactical-plan-2019-2021/
https://www.toronto.ca/services-payments/streets-parking-transportation/transportation-projects/automated-vehicles/draft-automated-vehicle-tactical-plan-2019-2021/
http://transformlab.ryerson.ca/wp-content/uploads/2018/04/Driverless_Cars_Focus_Group_Report_20180413a.pdf
http://transformlab.ryerson.ca/wp-content/uploads/2018/04/Driverless_Cars_Focus_Group_Report_20180413a.pdf
https://transformlab.ryerson.ca/portfolio-item/automated-vehicles-in-the-greater-toronto-and-hamilton-area-results-from-a-2016-consumer-survey/
https://transformlab.ryerson.ca/portfolio-item/av-gtha-consumer-2/
https://uwaterloo.ca/watonobus/
https://connectwhitby.ca/RideTheWAVe
https://connectwhitby.ca/RideTheWAVe
https://www.toronto.ca/services-payments/streets-parking-transportation/transportation-projects/automated-vehicles/automated-vehicles-pilot-projects/automated-shuttle-trial/
https://www.toronto.ca/services-payments/streets-parking-transportation/transportation-projects/automated-vehicles/automated-vehicles-pilot-projects/automated-shuttle-trial/


GTHA residents are less optimistic about the 
benefits of AVs and prefer a more cautious 
approach by governments towards AVs in 
2021 compared to 2016 or 2018. Survey 
respondents have the strongest expectations 
that AVs may improve road safety, traffic 
management, and transit services. However, 
expectations are weaker with respect to the 
potential for AVs to improve policies related to 
economic development and goods movement. 
Respondents’ expectations that AVs may 
improve broader policy objectives (including 
road safety, traffic management, transit services, 
economic development, and goods movement) 
are less optimistic in 2021 than in 2016.

In 2021, respondents stated they prefer for the 
government to “monitor and respond” more 
than they did in 2016. Support for governments 
actively encouraging AVs has decreased. Other 
options for government involvement (such 
as “uninvolved” or “actively discourage”) all 
represented less than eight percent of responses.

Respondents are less interested in using AVs in 
2021 than in 2016 or 2018. Those demographic 
groups expressing the most interest in AVs 
include younger individuals, men, individuals 
residing in more populous regions (including 
Toronto, Peel, and York), and individuals 
identifying as belonging to non-European ethnic 
groups. Respondents’ interest in using AVs has 
decreased between 2016 and 2021 across use 
cases:
• Regularly using automated vehicles -

only half as many respondents are “very
interested” in regularly using an automated
vehicle in 2021 (9.7%) as in 2016 (22.1%).

• Privately-owned automated vehicles -
the share of individuals unwilling to spend
additional money when purchasing a new car
to upgrade from a conventional vehicle to a
fully-automated vehicle increased between
2016 (35.3%) and 2021 (48.3%).

• Automated shuttle buses - the share
of individuals indicating interest in using
a driverless shuttle bus decreased from
between 2018 (45.8%) and 2021 (38.3%).

• Automated conventional buses - the share
of individuals indicating interest in using
a driverless conventional bus decreased
between 2018 (39.7%) and 2021 (30.7%).

• Automated streetcars - the share of
individuals indicating interest in using a
driverless streetcar decreased between 2018
(50.5%) and 2021 (43.0%).

• Automated on-demand ride-hailing (i.e.
driverless Uber or Lyft) - less than five percent
of respondents in 2021 strongly agreed that
they would be willing to use driverless on-
demand ride-hailing.

1.1. Automated Vehicles - Policy 
       Expectations

Monitor and 
Respond

Actively 
Encourage

2016

2018

2021

48.2%

49.3%

58.7%

24.4%

22.5%

15.8%

Table 1.1: Survey Respondents' Policy 
Expectations

1.2. Intention to Use Automated
       Vehicles

2
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1. Overview and Major Findings

Respondents’ expectations of AVs delivering 
public value decreased between 2018 and 2021. 
Fewer individuals believe AVs are safe (from 
50.7% to 24.9%), fewer believe AVs are reliable 
(53.0% to 26.4%), fewer believe AVs will reduce 
traffic (from 45.5% to 28.2%).  

Respondents indicated that they were largely 
unaware of City of Toronto and Province of 
Ontario planning efforts with respect to AVs and 
stated awareness decreased over time.

There are several lessons learned between 
the 2016, 2018, and 2021 surveys which are 
important towards leveraging information on 
automated vehicles to guide policymaking. 
These relate to limitations within research 
methods as well as the meaning of these findings 
for policy actions.

First, the relationship between survey 
respondents’ stated intentions to use AVs and 
their actual (revealed) use once technologies 
are more widely available should be further 
investigated. Attitudinal surveys commonly 
overestimate respondents actual behavior. 
This is due to three primary factors. First, while 
stated behavioral intentions occur in a survey 
setting, respondents’ revealed behavior (when it 
is available to be observed) entails real resource 
costs and trade-offs1. Second, respondents 
typically overestimate their willingness to 
adopt new technologies based on what these 
technologies actually may mean (culturally/
symbolically as well as instrumentally) for their 
daily activities (which entail a change in their 
own living circumstances)2. Third, individuals 
frequently misunderstand new technologies3. 
Nevertheless, context matters and consumer 
adoption and use may be very different in 
different nations or urban contexts4. As such, 
point estimates of adoption levels should be 
both monitored and interpreted very cautiously 
because of these concerns with external validity. 
For example, early plans for this project had 
hoped to explore use of and attitudes towards 
automated shuttle pilots being conducted in 
Toronto, Whitby, and Waterloo, but respondents 
systematically overstated their use of these 
pilots, one of which was not even operational 
while the survey was administered. As consumers 
gain more experience with highly-automated 
vehicles - even in other regional markets, their 
attitudes towards AVs should be revisited by

1.2. Intention to Use Automated
       Vehicles (Continued)

1.4. Discussion

1.3. Major Findings

Lesson 1

GTHA residents increasingly expect the 
public sector to monitor and respond
to automated vehicle technologies, 
rather than taking an active role in 
promoting AVs.

Lesson 2

GTHA residents have become less 
optimistic about the potential for AVs
to deliver public value, in the domains 
of vehicle safety, traffic management, 
transit services, economic development, 
goods movement, and reliability.

Lesson 3

GTHA residents are less willing to 
use AVs themselves in 2021 than 
in 2016 or 2018 - regardless of use
model considered (e.g. privately-
owned automated vehicles, automated 
on-demand ride hailing services, or 
automated transit).
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directly focusing on how experience affects 
attitudes and preferences.

Second, despite concerns with external validity, 
similarly designed surveys administered to 
comparable sample populations over time (e.g. 
the 2016 and 2018 companion studies) can 
provide guidance through both temporal and 
demographic variations. In terms of temporal 
variations, the existing survey data strongly 
suggest less enthusiasm for automated vehicles 
in 2021 than in 2018 or 2016 - implying changing 
public attitudes. However, the causes for these 
changes are unclear - whether it relates to 
underlying interest in automated vehicles or 
whether such differences simply portend broader 
differences in public values during the COVID-19 
pandemic.

Demographic differences in attitudes towards 
automated vehicles are strong in each of the 
three study years - providing guidance on what 
user groups may be among the first adopters 
once automated vehicles are commercially more 
widely available. Additional relevant guidance 
is provided in this report in the section on 
Geodemographic Analysis.

Third, exploring what changing public attitudes 
around automated vehicles means for the role 
of public policy is not easy. On the one hand, 
survey findings suggest that automated vehicles 
are not an active policy priority shared by the 
majority of GTHA residents (or at least not as 
significantly as in the past). On the other hand, 
new technologies diffuse through society one 
market segment at a time - meaning that it 
only takes the actions of a few agents for new 
technology to be introduced to urban contexts, 
and diffusion to the broader public can often 
take decades. Upon initial adoption, the 
indirect and cumulative impacts of those new 
technologies can disperse through society more 
broadly - leading to the potential need for the 
public sector to proactively prepare for

automated vehicles - even if those technologies 
are not adopted by the majority of residents. 
For example, when automobiles were initially 
introduced in cities in the late 1890s, adoption 
was concentrated among a small share of highly 
affluent users (less than five vehicles per 1,000 
residents in the United States until 1910). But 
despite the low and concentrated adoption 
rates at the onset, public policy and citizen 
activism consolidated from the onset before 
mass adoption, upon which policy values and 
responses evolved over time5. By 1928, there 
were over 200 vehicles per 1,000 people in 
the United States, and growth didn’t materially 
increase again until after World War II, before 
finally peaking in 2007 at more than 844 vehicles 
per 1,000 people6. If automated vehicles are 
both made broadly available to consumers and 
if they follow the trajectory of the adoption and 
social impact of the automobile, lessons on 
how transformative new technologies can be 
(even when they are adopted slowly) suggest 
that policy deliberation and responses may be 
prudent long before mass adoption. 

Towards refining the role of public policy in 
addressing automated vehicles, it will be critical 
to monitor how stated use intentions map onto 
revealed adoption carefully (once/if automated 
vehicles are more widely commercialized) and to 
carefully monitor not only how attitudes change 
over time but how they change if and when fully-
automated vehicle technologies penetrate the 
market.

https://transformlab.ryerson.ca/portfolio-item/automated-vehicles-in-the-greater-toronto-and-hamilton-area-results-from-a-2016-consumer-survey/
https://transformlab.ryerson.ca/portfolio-item/av-gtha-consumer-2/
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2. Attitudes Towards Autonomous Vehicles

Using the weighted sample data, cross-tabulations and descriptive statistics are estimated to 
explore consumer attitudes towards AVs; changes in attitudes between 2016, 2018, and 2021; and 
respondent priorities with respect to policy actions directed at AVs.

Due to differences in the survey content across years, some questions are not directly comparable. In 
these cases, those years are not included.

2.1. Policy Objectives

2.1.1. Percentage of Respondents Considering Policy Goals Somewhat or Very Important

In 2018 (green bars) and 2021 (blue bars), all policy goals are generally considered important, with 
emphasis on road safety and traffic management. Generally, the emphasis on all policy goals
decreases by five to ten percent between 2018 and 2021.
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2.1.2. Percentage of Respondents Considering Importance of Various Policy Goals In Relation to 
the Possible Future Role of Automated Vehicles
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2. Attitudes Towards Autonomous Vehicles

2.1.2. Percentage of Respondents Considering Importance of Various Policy Goals In Relation to 
the Possible Future Role of Automated Vehicles (Continued)

2.2.1. How Should Governments Respond to Autonomous Vehicles?

Improving traffic management and road safety
are considered the most important goals of 
autonomous vehicles, followed by improving 
transit. 

There is limited change in opinions on policy 
priority, although 2021 has more responses 
indicating a policy priority is unimportant with
respect to AVs.

Actively 
Encourage

Actively 
Discourage

Monitor &
Respond

Uninvolved Unsure

The majority of respondents 
think governments should 
“Monitor and Respond” to
autonomous vehicles and the 
share increased by almost ten 
percent in 2021. The share 
of respondents preferring 
that governments actively 
encourage autonomous
vehicles decreased by almost 
ten percent between 2016 and 
2021. 

2.2. Government Response
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2.2.2. Responses Grouped By Age

A vast majority of survey respondents of all age 
groups indicates governments should “monitor 
and respond” to AVs, but younger respondents 
are comparatively more likely to support active 
encouragement of AVs by governments.
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2. Attitudes Towards Autonomous Vehicles

2.3. Knowledge of Public Sector Automated Vehicle Planning

Do Respondents Know About The Following?

2.3.1. “The City of Toronto is Conducting Research and Developing a Plan to Prepare for 
Automated Vehicles”

In 2021, ,most respondents do not 
know about the City of Toronto’s
plan to prepare for AVs.
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Men are more likely to indicate they know about the City of Toronto’s plan to prepare for AVs,
regardless of survey year.

Younger respondents are more likely to indicate that they are aware of the City of Toronto’s plan to
prepare for AVs, although differences between age groups attenuate in 2021.
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2. Attitudes Towards Autonomous Vehicles

2.3.2. Respondents Who Are Unaware of Toronto’s Plan to Prepare for AVs by Region

Unawareness of the City of 
Toronto’s planning activities 
surrounding highly-automated 
vehicles are similar in 2021
(blue bars) as in 2018 (green 
bars) — even suggesting higher 
levels of unawareness.

A majority of respondents are unaware of the Province’s automated vehicle testing program in 2021.
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2.4. Regular Use

2.4.1. “Would You Be Interested in Using an Automated Vehicle on a Regular Basis?”

Disinterest in regularly using automated vehicles has grown between 2018 and 2021.
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2. Attitudes Towards Autonomous Vehicles

2.4.1. “Would You Be Interested in Using an Automated Vehicle on a Regular Basis?” 
(Continued)

Men tend to be more interested in regularly using automated vehicles than women, and the
decline in interest between 2018 and 2021 is sharper among women.
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2.4.1. “Would You Be Interested in Using an Automated Vehicle on a Regular Basis?” 
(Continued)

Generally, more populous municipalities 
(notably Toronto and Peel) are more 
interested in automated vehicles in both 
2018 (left) and 2021 (right). There are 
significant drops in “Very Interested” 
and significant increases in “Very 
Uninterested” across municipalities. No 
municipality showed average increases in 
interest.

In 2021, ethnic or cultural origins (as 
defined by Statistics Canada) compared 
to autonomous vehicle use tentatively 
show that respondents of self-reported 
European heritage are least interested in 
using autonomous vehicles compared to 
nine other self-reported ethnic or cultural 
origin groups surveyed. Detailed results 
are not shown, as low sample sizes among 
non-European ethnicities lead to a high 
degree of unreliability with respect to 
individual self-identified ethnicities.
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2. Attitudes Towards Autonomous Vehicles

2.5. Willingness to Purchase

2.5.1. “[...How] Much More Would You Be Willing 
          To Pay For [...] a Fully Driverless Car As 
          Opposed To a Conventional Car?”

2.5.2. “[...How] Much More Would You Be Willing 
          To Pay For [a Partially-Driverless] Vehicle 
          Compared To a Conventional Vehicle?”

Since 2016, respondents have become less 
willing to spend extra for a driverless car.

There is a slight increase in willingness to pay the 
highest price premium in 2021.

There are more individuals who would be 
unwilling to pay more for a fully-driverless car 
than among those unwilling to pay more for a 
partially-driverless car. It is hypothesized that this 
difference lies

(Note the “needs to be cheaper” option was 
only present in 2016, so the yellow bars will be 
comparatively shorter.)

There is an increase in the top two categories 
(willingness to pay $5,000-$14,999 and 
>$15,000), suggesting some respondents are
willing to spend much more on a partially-
driverless car in 2021 compared with 2018.
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2.6. Willingness to Pay Hourly for Self-Driving Features in 2021

2.6.1. What Is The Most That Respondents Would Be WIlling To Pay Hourly To Enable Self-
Driving Features In Their Cars In Order To Keep Upfront Costs The Same?

Most respondents indicate that they would be unwilling to subscribe to automated features on an
hourly basis in a privately-owned vehicle but more than ten percent indicate willingness to pay 
$8.00 or more per hour for such features.
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2. Attitudes Towards Autonomous Vehicles

2.7. Willingness to Use Driverless Transit

2.7.1. Driverless “Small Shuttle Bus” 2.7.2. Driverless “Regular-Sized or Articulated Bus”

Willingness to ride an automated bus has 
decreased between 2018 (green bars) to 2021
(blue bars).

Willingness to ride a small shuttle has decreased 
from 2018 (green bars) to 2021 (blue bars). 
Nevertheless, compared to “regular-sized or 
articulated bus,” support for driverless shuttle 
buses is comparatively highest.

2.7.3. Driverless Streetcar 2.7.4. Unattended Transit

Yes Unsure/
Neutral

No Yes Unsure/
Neutral

No

Regardless of year (2018, green bars, or 2021, 
blue bars), driverless streetcars are the 
driverless surface transit option with the highest 
level of support.

Yes Unsure/
Neutral

No

Respondents’ willingness in 2021 to use an 
automated shuttle without a driver or transit 
employee on board. A majority of respondents 
are wary of using unattended transit.
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2.8. Support of Automation in Transit

2.8.1. Respondents Who Support The Use of Driverless Technologies in Public Transit in 2018 
(Left) and 2021 (Right)

There has been a reduction in support for AV technology in public transit (from 42.5% to 36.4%).
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2. Attitudes Towards Autonomous Vehicles

2.8.1. Respondents Who Support The Use of Driverless Technologies in Public Transit in 2018 
(Left) and 2021 (Right) [Continued]

The strongest supporters of using AV technology in public transit (in 2018, left, and 2021, right)
are under 35. However, support among individuals aged 35-55 has decreased since 2018, and
respondents aged 56-75 were more likely to respond unsure/neutral in 2021 than in 2018.
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2.9. Trust of AVs in 2021

2.9.1. Do Respondents Believe That Automated Vehicles Can Be Trusted?

Respondents are mostly unsure about whether they could trust autonomous vehicles, while slightly
more distrust than trust AVs.



21

2. Attitudes Towards Autonomous Vehicles

2.10. AV Opinions

2.10.1. Respondents’ Agreements With Various Attitudes Towards Autonomous Vehicles Are 
Compared Between 2018 (Green Bars) and 2021 (Blue Bars)

Respondents are more uncertain whether AVs are 
safe and reliable in 2021.

More respondents do not believe AVs will
reduce traffic in 2021 as compared to 2018.
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2.11. Willingness to Use Self-Driving Ride-Hailing in 2021
2.11.1 Respondents’ Current Use of Ride-Hailing Services (Uber and Lyft)

A majority of respondents report never using ride-hailing, especially Lyft. This suggests ride-hailing
functioned as a niche travel option in 2021.

2.11.2. Respondent’s Willingness To Use Self-Driving Ride-Hailing Services Given Their Current 
Use of Ride-Hailing Services (Uber and Lyft). 

Darker colour indicates a lower share of responses per cell. Each row sums to 100%, while columns 
do not.

Those who make more trips per month using on-demand ride hailing are more interested in self-
driving on-demand ride-hailing (left) and are more interested in shared self-driving on-demand ride 
hailing for a reduced fee (right).
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2. Attitudes Towards Autonomous Vehicles

2.11.3. Respondent’s Willingness to Use Self-Driving Ride-Hailing Services (like Uber) both in 
General (Top) and with Strangers (for a Reduced Fee, Bottom) in 2021

Respondents are mostly unsure, but are 
less willing to share a ride in a driverless 
vehicle.
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2.12. Commute Mode

2.12.1 Usual Mode of Commuting to Work

Among out-of-home commuters, mode share 
was relatively stable between 2016 and 2021.
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2. Attitudes Towards Autonomous Vehicles

2.13. Telework

2.13.1. Number of Days Per Week Uusally Spent Working Remotely

Among employed individuals, teleworking is much more common in 2021 than in 2016 or 2018, with 
a significant share of teleworkers working from home full-time (5 days a week) in 2021.

However, there are still 39% of respondents that do not telework.
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2.14. Potential Telework

2.14.1. Once the COVID-19 Pandemic is Over, How Often Would Respondents Like to Keep 
Teleworking?

While one-third (35.6%) of respondents indicated that they were unable to or did not want to 
telework after the pandemic, about one-fifth (19.8%) indicated that they would like to telework five 
or more days per week. Almost half (44.5%) indicated that they would be interested in teleworking 
between a few days per month and 3-4 days per week. 
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3. Geodemographic Analysis

To further explore how interest in AVs relates to 
household and individual demographics, as well 
as residential and socioeconomic characteristics, 
key demographic variables are compared with 
both attitudes towards government AV policy 
and with interest in adopting AVs.  Cross-
tabulations are employed to illustrate specific 
market segments with strong propensities for 
or against AV adoption, use, and government 
response strategies.

Key demographic variables which were cross 
tabulated with a select AV use-related questions 
include:

• Age and Sex
• Household Characteristics

• Individual Characteristics

• Travel

Key variables indicating respondent attitudes 
towards government AV policy and interest 
in adopting AVs (based on different use and 
ownership models) include:

• Region
• Income
• Household Size

• Employment Status
• Education
• Student Status

• Licensure
• Transit Pass Holding
• Bike Ownership

• Government response – government should
encourage AVs (gov.encourage), based on
the following survey question / response
combinations:

• Government response – government should
encourage (gov.monitor)

3.1. Government AV Policy

Automated and driverless vehicles are likely 
to become more common in the future. How 
should governments respond? [choose an 
option]

Actively encourage the use of automated 
vehicles (0=no, 1=yes)

Automated and driverless vehicles are likely 
to become more common in the future. How 
should governments respond? [choose an 
option]

Monitor the use of such vehicles and 
respond when necessary (0=no, 1=yes)
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• Willingness to pay more than 5k for AVs
(wtp.5k)

• Willingness to pay for for hourly AV
capabilities in private car (wtp.hourly)

3.2. AV Adoption and Use

If you are purchasing a new vehicle, how 
much more would you be willing to pay for 
it to be available as a fully driverless car as 
opposed to a conventional car?

(0 = I would not purchase a fully 
driverless car/ less than $1000/ $1000-
$4999; 1= $5000 to $9999/ 10,000$ to 
$14,999/ more than $15,000)

Some automakers are considering charging 
an hourly fee for the option to enable the 
self-driving features of privately-owned 
vehicles rather than increasing the cost of 
such vehicles upfront. What is the most that 
you would be willing to pay per hour if you 
choose to use this self-driving service in your 
vehicle?

(0= I would not use such as service; 1 
= less than $4 per hour/ $4 to $7.99 
per hour/  $8 to $11.99 per hour/ 12 to 
$15.99 per hour/ $16 per hour or more)

• Willingness to use AV Shuttles (willing.
av.shuttle)

• Intent to use driverless on-demand ride
hailing, like Uber or Lyft (av.uber.intent)

 
 

• Intent to regularly use AVs (av.regular.use)

Would you be willing to ride a small shuttle 
bus if it was driverless?

(0 = no/unsure or neutral; 1=  yes)

I intend to use self-driving on-demand ride 
hailing (similar to Uber / Lyft)

(0 = strongly disagree/ disagree/ unsure 
or neutral; 1 = agree/ strongly disagree)

Would you be interested in using an
automated vehicle on a regular basis

(0 = very uninterested/ somewhat 
uninterested/ unsure or neutral; 1= 
somewhat interested/ very interested)

When cross-tabulating demographic variables with AV adoption / attitudes, weights were applied to 
each of the demographic variables.
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3. Geodemographic Analysis

Demographic characteristics, such as age and gender, 
are expected to be related to AV attitudes. When 
comparing age (18-35, 36-55, and 56-75) and gender 
(male, female) with AV attitudes using cross-tabulations, 
several key themes emerge across AV adoption and use 
types as well as attitudes towards government actions.

The legend to the right provides information on the 
interpretation of the following figures. 

3.3. Age, Sex, and AV Attitudes

*The scale ranges from low shares of individuals indicating support for a particular survey 
question to high shares of individuals indicating support for a particular survey question (variables
denoted in columns) for each demographic cluster (denoted in rows). This scale is applied to each
column individually, in order to compare rows (color codings are not comparable across columns).
As such, tables should be interpreted as, “Given a particular Group (e.g. 1… 6), one might expect
a lower (red) or higher (green) propensity towards or support for” a particular survey question (e.g.
willingness to pay a $5,000 premium for a fully-driverless car).

Table 3.3: AV use cross tabulated with age and sex
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Young individuals (particularly males) appear 
most interested in willingness to pay more than 
a $5,000 premium for an AV or willingness to 
pay hourly for AV capabilities in a private vehicle.   
Individuals aged 56 to 75 appear least interested 
in these AV uses.

3.3.1. Private AV Ownership / Use (Willing to 
Pay >5k and Willing to pay hourly)

Similarly, younger individuals are most likely 
to be willing to use AV shuttles and AV ubers. 
Males are more interested in AV shuttle and on-
demand ride hailing (e.g., Uber) use across the 
three age groups.

3.3.2. AV Transit Shuttles and On-demand 
Ride-hailing (Willing to use AV shuttles; Intend 
to use AV Ubers)

Younger individuals - and particularly men - are 
also more interested in regularly using AVs.

3.3.3. Regular AV Use (Intend to regularly use 
AVs)

Most respondents support governments in 
monitoring (56-62% of each demographic 
group), rather than encouraging the use of AVs. 
In particular, older cohorts are most supportive 
of monitoring, while younger cohorts are 
comparatively more supportive of encouraging 
- at least than older cohorts (ranging from 6% to
24%).

3.3.4. Government Response (Government 
should encourage; Government should 
monitor)
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3. Geodemographic Analysis

Household characteristics, such as income, size, and location of residence are likewise expected to 
be associated with AV attitudes. When comparing household annual income (<$40,000, $40,000-
$125,000, and >$125,000) and household size (1, 2, or 3-plus persons) with AV attitudes using 
cross-tabulations, several key themes emerge across AV adoption and use types as well as attitudes 
towards government actions.

3.4. Residence, Household Income, Household Size, and AV Attitudes

Table 3.4. AV use cross tabulated with region, income group and household size
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Groups with the highest income living in 
larger households are the most willing to pay 
a higher price for privately owned AVs (Table 
3.4), a pattern that exists both in Toronto and 
outside of it. Higher income is also correlated 
with willingness to pay for AV capabilities on 
an hourly basis, which seems to be a more 
prominent pattern in Toronto.

3.4.1. Private AV Ownership / Use (Willing to 
Pay >5k and Willing to pay hourly)

Interest in using AV shuttles is higher with higher 
income levels, a pattern that is more prominent 
in the City of Toronto. The same pattern emerges 
with respect to the intent to use AV ride-hailing 
services outside of Toronto, while within Toronto, 
it seems that middle income groups are more 
interested in the use of such technology.

3.4.2. AV Transit Shuttles and On-demand 
Ride-hailing (Willing to use AV shuttles; Intend 
to use AV Ubers)

Intent to regularly use AVs is highest among 
those living in Toronto, a finding that is relatively 
consistent across income groups and household 
sizes.

3.4.3. Regular AV Use (Intend to regularly use 
AVs)

In Toronto, more individuals with lower income 
and those living in bigger households think 
that governments should encourage the use 
of AVs, while outside of Toronto, it seems to 
be more dependent on income level. Thinking 
governments should only monitor the use of AVs 
is fairly consistent across demographic groups 
outside of Toronto, while being varied within 
Toronto.

3.4.4. Government Response (Government 
should encourage; Government should 
monitor)
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3. Geodemographic Analysis

Individual characteristics, such as employment, education, and student status, are expected to be 
linked with AV attitudes. This section compares employment status (employed, or not employed), 
education (completed University degree or not), and student status (yes/no) with AV attitudes and 
government support using cross-tabulations.

3.5. Employment, Education, Student Status, and AV Attitudes

Table 3.5. AV use cross tabulated with employment, education, and student status
*Unemployed, university degree, a student omitted due to low   sample size

Employed persons with university degrees are 
the most willing to pay higher prices for AVs 
(Table 3.5). Likewise, individuals with university 
degrees and/or employed individuals are most 
willing to pay to upgrade their private vehicles as 
AVs on an hourly basis. 

3.5.1. Private AV Ownership / Use (Willing to 
Pay >5k and Willing to pay hourly)

Employed individuals with degrees that are also 
presently students are the most willing to use AV 
shuttles, while employed people are more likely 
to use AV on-demand ride hailing.

3.5.2. AV Transit Shuttles and On-demand 
Ride-hailing (Willing to use AV shuttles; Intend 
to use AV Ubers)

Students and Individuals who are employed and 
have degrees are most likely to use AVs regularly, 
while all other groups indicate similar shares of 
interest in regularly using AVs.

3.5.3. Regular AV Use (Intend to regularly use 
AVs)

Employed individuals with an education are 
most supportive of governments encouraging 
AVs, while individuals who are employed appear 
moderately more supportive of governments 
monitoring AVs.

3.5.4. Government Response (Government 
should encourage; Government should 
monitor)
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Access to mobility tools, such as a driver’s license, transit pass, and bicycle, is expected to be 
associated with AV attitudes. When comparing driver’s license status (yes/no), transit pass holdings 
(yes/no), and bike ownership (yes/no) with AV attitudes using cross-tabulations, several key themes 
emerge across AV adoption and use types as well as attitudes towards government actions.

3.6. Driver’s Licensure, Transit Pass Holdings, and Bike Ownership, and AV 
Attitudes

Table 3.5. AV use cross tabulated licensure, transit pass holder and bike ownership

Individuals with a transit pass are more willing 
to pay additional for an AV car - as well as more 
willing to pay hourly for such technology. Within 
those groups, individuals who own a bike are the 
most interested in paying more for AV use.

3.6.1. Private AV Ownership / Use (Willing to 
Pay >5k and Willing to pay hourly)

Similarly, transit pass holders appear to be most 
interested in using AV shuttle buses and AV ride 
hailing services. Those least willing to use such 
services are those with no license, transit pass or 
bike.

3.6.2. AV Transit Shuttles and On-Demand 
Ride-hailing (Willing to use AV shuttles; Intend 
to use AV Ubers)

Individuals with transit passes are the most 
willing to use AVs regularly, with those having a 
bike being more willing than those that do not 
own a bike. Those with no bike or transit pass are 
the least willing to regularly use AVs, a pattern 
that is not dependent on licensure.

3.6.3. Regular AV Use (Intend to regularly use 
AVs)

Individuals with transit passes and a licence 
are the most interested in seeing government 
encouragement of AV use, while being the least 
likely to think that governments should monitor 
AV use. This pattern is true when looking at the 
reverse; individuals with a license and no transit 
pass would rather governments monitor than 
encourage the use of AVs.

3.6.4. Government Response (Government 
should encourage; Government should 
monitor)
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4. Appendix. Sample Demographic and Household Characteristics

This study uses data from surveys in 2016, 2018, and 2021 to compare consumer attitudes towards 
highly automated vehicles (AVs) over time. As samples in each of the years are sometimes slightly 
different (e.g., in 2021, sample respondents were more likely to be over 35 years old and were more 
likely to be female), survey weights ensure comparability between survey years. This ensures that 
sample differences over time imply changes in the underlying population characteristics, rather than 
simply reflecting changes in the samples themselves. The 2016, 2018, and 2021 samples are each 
compared with the 2016 Transportation Tomorrow Survey data and the primary objective is to enable 
each of the three years to be compared with one another. Individual sample weights range from 0.25 
to 3.0. Survey data was collected in partnership with Dynata, who made their panel available to the 
study authors.

4.1. Age

As the 18-35-year old age cohort is undersampled in 2021, weights are designed to better balance 
age cohorts to reflect the underlying population of individuals aged 18-75. There are approximately 
equal shares of individuals from each of the three age cohorts (18-35, 36-55, and 56-75).

Reference Weighted Sample Unweighted Sample

Age Share (TTS,
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

18-35

36-55

56-75

33.0%

39.9%

27.1%

33.5%

39.6%

26.9%

33.7%

39.8%

26.5%

32.8%

39.8%

27.4%

33.3%

35.9%

30.8%

30.3%

31.0%

38.6%

25.5%

38.3%

36.4%
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Education levels among survey respondents are approximately comparable both between the three 
waves and when compared with the reference 2016 TTS data. Somewhat fewer respondents had no 
university education, but weights largely offset this modest difference. Education levels are shown 
below with respect to the highest levels of educational achievement.  

4.2. Education

Reference Weighted Sample Unweighted Sample

Highest 
Level of 

Education 
Completed

Share (TTS, 
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

No 
University

At Least 
Some 

University

27.8%

60.2%

12.0%

25.4%

60.3%

14.4%

24.7%

59.7%

15.6%

26.1%

59.9%

14.0%

22.4%

63.4%

14.3%

22.9%

61.9%

15.2%

23.7%

62.6%

13.7%
Completed 
Graduate 

School
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4. Appendix. Sample Demographic and Household Characteristics

Approximately half of survey respondents were full-time employed during each survey wave, 
approximately one-third are not employed, and the remaining participants have various other 
employment classifications - mirroring the underlying population (using the 2016 TTS data) 
reasonably well.

4.3. Employment Status

Reference Weighted Sample Unweighted Sample

Employment 
Status

Share (TTS, 
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Full-Time

Full-Time 
(At-Home)

Part-Time

53.1%

3.6%

10.7%

53.8%

2.2%

12.7%

54.1%

2.5%

11.5%

52.8%

1.7%

11.7%

53.3%

2.1%

12.2%

49.9%

2.3%

10.7%

48.0%

1.6%

11.0%

Part-Time 
(At Home)

Not 
Employed

Unknown

1.4%

31.0%

0.0%

2.0%

26.5%

2.8%

2.3%

26.8%

2.9%

2.8%

28.3%

2.8%

2.0%

27.7%

2.7%

2.3%

32.3%

2.6%

2.6%

34.2%

2.7%
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Although the share of males and females in 2016 and 2018 are approximately equal, over 56% 
of respondents in 2021 were female - leading to the need to re-weight the samples for better 
comparison. After weighting, 50.4 to 51.2 percent of the sample was female (while the underlying 
population of 18-75-year olds was 51.6% female).

4.4. Gender

Reference Weighted Sample Unweighted Sample

Gender
Share (TTS, 

2016)
Share (AV 

Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Female

Male

51.6%

48.4%

50.7%

49.3%

50.4%

49.6%

51.2%

48.8%

52.9%

47.1%

47.9%

52.1%

56.1%

43.9%
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4. Appendix. Sample Demographic and Household Characteristics

Among individuals aged 18-75, approximately ten percent reside in 1-person households, one-
quarter reside in two-person households, approximately 20 percent reside in 3-person households, 
and the remaining 45 percent reside in 4-person households. However, significantly higher shares 
of the sample respondents reside in smaller households (particularly in 2021) - leading to a need to 
re-weight respondents to better match the population. These statistics reflect the share of individuals 
residing in each household size, not the share of households of each size category.

4.5. Household Size

Reference Weighted Sample Unweighted Sample

Household 
Size

Share (TTS, 
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

1

3

10.3%

25.4%

20.9%

13.3%

32.3%

19.4%

13.1%

32.2%

19.4%

12.9%

33.6%

18.7%

17.9%

37.2%

20.4%

19.8%

35.9%

19.3%

21.3%

33.2%

20.1%

43.5% 34.9% 34.9% 34.8% 24.6% 25.0% 25.4%

2

4
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Among individuals aged 18-75, approximately ten percent reside in 1-person households, one-
quarter reside in two-person households, approximately 20 percent reside in 3-person households, 
and the remaining 45 percent reside in 4-person households. However, significantly higher shares 
of the sample respondents reside in smaller households (particularly in 2021) - leading to a need to 
re-weight respondents to better match the population. These statistics reflect the share of individuals 
residing in each household size, not the share of households of each size category.

4.6. Household Income

Reference Weighted Sample Unweighted Sample

Annual 
Household 

Income
Share (TTS, 

2016)
Share (AV 

Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Under $40K

$40-59K

$60-99K

14.7%

13.1%

21.8%

13.6%

12.8%

25.4%

13.8%

12.8%

25.3%

13.4%

12.5%

26.7%

12.3%

13.8%

24.9%

14.9%

12.7%

25.2%

15.1%

12.8%

26.1%

Unknown

11.5%

21.1%

17.9%

12.6%

22.8%

12.9%

12.8%

22.8%

12.6%

12.8%

21.1%

13.6%

12.0%

20.9%

16.2%

13.4%

21.2%

12.7%

11.6%

21.2%

13.2%

$100-124K

$125K+
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4. Appendix. Sample Demographic and Household Characteristics

While the sample approach is designed to ensure enough sample observations from major regions 
(defined as Hamilton, Halton, Peel, York, Toronto, and Durham), these samples were then re-
weighted to ensure comparability between each of the sample waves. Notably, because fewer 
samples were collected in 2021 and samples were more likely to reside in Toronto or Peel, region-
level weights were employed to represent the broader population of individuals aged 18-75 in the 
GTHA. 

4.7. Region of Residence

Reference Weighted Sample Unweighted Sample

Region of 
Residence

Share (TTS, 
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Durham

Halton

Hamilton

9.2%

7.5%

7.7%

9.5%

7.8%

8.0%

9.5%

7.7%

8.0%

9.9%

8.0%

7.8%

12.5%

9.4%

9.4%

12.5%

9.4%

9.4%

13.1%

8.2%

9.2%

York

19.5%

40.4%

15.7%

20.0%

38.7%

16.1%

20.3%

38.3%

16.3%

19.9%

38.2%

16.2%

15.6%

37.5%

15.7%

15.6%

37.5%

15.6%

17.7%

38.5%

13.3%

Peel

Toronto
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The share of post-secondary students, part-time post-secondary students, and non-students were 
compared between the sample waves and the underlying population. Even when applying weights, 
samples were comparable between each of the three waves. 

4.8. Student Status

Reference Weighted Sample Unweighted Sample

Student 
Status

Share (TTS, 
2016)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Share (AV 
Survey, 
2016)

Share (AV 
Survey, 
2018)

Share (AV 
Survey, 
2021)

Not a 
Student

Part-Time 
Student

Full-Time 
Student

89.4%

2.7%

7.9%

86.4%

5.0%

8.6%

85.7%

5.0%

9.3%

87.6%

4.8%

7.7%

88.9%

5.0%

6.2%

88.0%

4.3%

7.6%

89.7%

4.4%

5.9%
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4. Appendix. Sample Demographic and Household Characteristics

While the sample approach is designed to ensure enough sample observations from major regions 
(defined as Hamilton, Halton, Peel, York, Toronto, and Durham), these samples were then re-
weighted to ensure comparability between each of the sample waves. Notably, because fewer 
samples were collected in 2021 and samples were more likely to reside in Toronto or Peel, region-
level weights were employed to represent the broader population of individuals aged 18-75 in the 
GTHA. 

4.9. Ethnicity

Count (2018) Count (2021) Weighted Sample 
(2021)

Unweighted 
Sample (2021)

African
(e.g. Kenyan, Ethiopian, 
Nigerian)

58 87 5.8% 3.4%

39
Arab/West Asian
(e.g. Kenyan, Ethiopian, 
Nigerian)

63 2.9% 2.5%

Caribbean 
(e.g. Jamaican, Barbadian, 
West Indian)

101 150 6.0% 5.9%

Latin, Central, & South American
(e.g. Jamaican, Barbadian, 
West Indian)

68 59 2.7% 2.3%

Chinese
271 283 12.2% 11.1%

European 
(e.g. English, Irish, Scottish, 
French, German, Russian, etc.)

1293 1499 47.9% 58.8%

Indigenous
(e.g. North American Indian, 
Inuit, Métis)

139 77 3.2% 3.0%

Oceania
(e.g. Australian, New 
Zealander, Fijian, Samoan)

11 8 0.2% 0.3%

South Asian
(e.g. East Indian, Pakistani, 
Sri Lankan)

158 206 16.0% 8.1%

East & Southeast Asian
(e.g. Filipino, Vietnamese, 
Korean, Japanese)

123 148 6.4% 5.8%

No Response
/Prefer Not To Say - 123 4.5% 4.8%
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Compared with the Statistics Canada (2020) data on immigration status for the Greater Toronto and 
Hamilton Area, the unweighted sample has more non-immigrants and fewer immigrants and non-
permanent residents. However, when applying survey weights, the sample very closely matches the 
underlying population of individuals aged 18-75. 

4.10. Immigrant Status

Immigrant Status Statistics Canada Weighted Sample Unweighted Sample

Immigrant

Non-Immigrant

Non-Permanent 
Resident

42.8% 42.5% 32.1%

54.5% 55.3% 67.0%

2.7% 2.2% 0.9%

The GTHA sample includes primarily individuals residing in 1-car and 2-car households, while zero-
car and 3-plus car households represent less than 15 percent (each) of the sample - regardless of 
whether weighting is applied or not. 

4.11. Household Vehicle Holdings

Household Vehicles Weighted Sample Unweighted Sample
0
1
2
3+

12.0%
42.7%
31.9%
13.4%

13.5%
46.1%
30.2%
10.2%

Similarly to the 2016 and 2018 surveys, approximately 9 in 10 survey respondents indicated that they 
regularly carried a smartphone - suggesting very high levels of smartphone market penetration. 

4.12. Smartphones

Smartphones Weighted Sample Unweighted Sample
No
Unsure
Yes

7.9%
1.4%
90.7%

9.9%
1.2%
88.9%
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