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The Rapidly Changlng Landscape of Traveler

Behavior and Values
Emerging Technologies and an Unexpected Pandemic

Ram M. Pendyala, Professor and Director

School of Sustainable Engineering and the Built Environment
TOMNET — USDOT Sponsored Tier 1 University Transportation Center

TOMNET Transportation Center Ira A. Fulton Schools of
/\/\Tmchmg Old Models New Tricks % Eng"‘]eeﬂng

http://tomnet-utc.org | http://mobilityanalytics.org Arizona State University
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What Is going on
with travel demand?

% Engmeermg

Arizona State University



COVID-19 has required
most of us to make

large changes to our
daily lives.




working
from home




shopping

In stores i
- — -
lllllllll i @
EIK . online
“\. — 1 shopping
' and delivery




flying to
meet people

4
video
conferencing



Will some of these new
behaviors “stick”?

Some thought leaders say yes, while others think not.



Survey
Sections

. Employment

Il. Working and Studying
lll. Shopping and Dining
IV. Social Interaction
V.Transport

VI. Attitudes

VIl. Demographics

VIIl. Social Network




Our recruitment thus
far has been almost
entirely via direct email
contact and social
media.



] ;"5-"'&': . National Science Foundation
‘"  WHERE DISCOVERIES BEGIN

We are partnering with
researchers at the
University of lllinois
Chicago for the next
stage of this project.

NSF Award #2029962

uic

RAPID/Collaborative Research: Investigating Attitudinal and Behavioral Changes in
US Households Before, During, and After the COVID-19 Pandemic
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M ZIP codes represented in survey 5-6-20

# Respondents
123 -40
140 -75

N 164

I 268
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Education (age 25 or over)|Metropolitan area size

Census | Census
| Survey BN Survey




Household income change?

Gone up a lot

Gone up somewhat
Stayed the same
Gone down somewhat

o Approx. evenly split
24 /o across income groups

Gone down a lot In our sample

0 100 200 300 400 500 600




400

350

300

250

200

150

100

50

Would you like to continue any of

these new ways of living after
COVID-19 is no longer a threat?

Yes

Maybe

No
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® No

Working From Home
100% T -
90%
[ | .
70%
60%
50%
40%
30%
20%
10%
0%

Yes

| Able to WFH Actual WFH, Able to WFH Actual WFH, Able to WFH Actual WFH
|
Pre-COVID Now Post-COVID




Working From Home

100%
90%
80%
70%

60%
Yes

- 50 68%

10%
0%

H No

Pre-COVID Actual Post-COVID Expected




Why decreased productivity? Why increased productivity?

Too many concerns to focus Job demands more

Home workspace less comfortable
Crisis focuses my mind
Equipment not available
No commute
Difficult to communicate

Home workspace more comfortable
More distractions

Care for others Fewer distractions




Online Meetings Once/Week or More

100%
90%

80%

70%

60%

Yes 599,
40%

30%

20%

10%

0%

E No

Pre-COVID Now Post-COVID




Expected Change in Air Travel

100%

90%

mMore 80%
Flying g9,

= No 60%

Change 50%
40%
30%

= 42% 29%

0%

Less
Flying

Business Personal




Why will you fly less for business?jWhy will your personal flying decrease

Will use ground transport Will use ground transport ‘

Virus safety concerns Virus safety concerns
Priorities changed

New company policy

Job changed Affordability

Meetings moving online Meetings moving online

40 60 80 100 120 140 160 180



Expected Change in Daily Travel

100%

90%

®More 80%
70%

= No 60%
Change 50%
40%

30%

20%

10%

0%

Less

Car

Ridehail

Transit

Bike

Walk



Expected change when COVID-19
iIs no longer a threat

® Seen but not answered ® Much less © Somewhat less = About the same = Somewhat more ® Much more

13% 14% 16%
80%
600/0 630/0
75% 13Y% 0
40% ° Al
20% 22%
0 10 0
0% 7% %/ﬁ é% 62 0/2

Shop for groceries in a Order groceries for pick  Order groceries for  Order other items online
store up delivery for delivery



Will these expectations
of change become
actual change?

Time will tell, but in the meantime, more representative

data will help.




The Future of Mobility FSl Engineering

Arizona State University

Connected vehicles
V2V and V2| configurations

Automated vehicles
Various degrees of automation

Autonomous vehicles
Truly driverless

(Shared/Hailed) Mobility Services (TNCs)

On-demand
Electrification
No Travel — Virtual and Delivered!

AARG




Sharing and Hailing

Service type

Carsharing  Round-trip / One-way * Fleet-based (Public / Private)
* Free floating / Station-based « Community-based
 Peer-to-peer
Bikesharing / Scooter sharing * Round-trip / One-way * Fleet-based (Public / Private)
» Docked-based / GPS-based  Peer-to-peer

Dynamic carpooling * Vanpooling / Carpooling * Public-private partnership
« Short-distance / Long-distance Peer-to-peer
* On-demand / Pre-arranged

Ride-hailing * Single-user / Pooling * Private (For Hire-services)
* On-demand / Pre-arranged (In some case) Subsidized by public

Microtransit  Fixed / Flexible route * Public-private partnership
« On-demand / Flexible scheduling

Source: Alemi, F. (2018). What Makes Travelers Use Ridehailing ? Exploring the Latent Constructs behind the Adoption and Frequency of Use of Ridehailing Services,
and Their Impacts on the Use of Other Travel Modes. University of California Davis.



Not a Lot of Sharing, But a Lot of Hailing

Navigation
Fare/time estimation

Ride Request
Request Notification
Acceptance Request
Notification Acceptance

B PERSONAL eees 200 [ antorrs o |

Request
PIOHUN TIME 15 APPHOXIMATELY 4 v

Payment and Feedback




Dramatic Growth

Bus Ride hailing 1
mTNC Taxi |

Taxi
Bus |

Ride hailing plus
1 1 | taxiridership
11 exceeded total

i 1 1 | bus ridership by
2018

50 ——

Annual Ridership (billions)

4.0 -
Source: Growth and Impacts of New Mobility
Services. Bruce Schaller, TRB 2018 Annual

3.0 I
21, = i ]
1.9
1.0 =——H B B I ]
1.4
o ol
: 0.6 Meeting, Washington DC.

0.0 - www.schallerconsult.com/rideservices/schaller

1990 2000 2012 2016 2017 End'18* 2012 2016 2017 End'18* trb2018.pptx




Micromobility Choices

° — leverage the technology while
minimizing unintended conseguences

\@ What is
@\ Shared Micromobility?
NN

Shared Micromoblity encompasses all shared-use fleets of small, fully or

>
% partially human-powered vehicles such as bikes, e-bikes, and e-scooters.
@

@\
AN

%) 4 8 Station-based bike share Dockless bike share Scooter share
& (/ (including e-bikes) (including e-bikes)

<



Micromobility Choices Breakdown of
* Shared micromobility could prove incredibly popular 2018 trips

84 Million Trips on Shared o
Micromobility in 2018 8.5

80 @ Scootershare

a0 @ Dockless bike share
@ Station-based bike share

70
Dockless bike
share trips:

60 — aM

50 —

7

84 million trips
/\

-
4 6.5M

B4 M
35M x G
28 M
30 - 22 M
18 M
20 — 13 M
4.5M

10 = ion-bhas

321K 2.4M I I b?\tatshon t)ta§ocj

ike share trips:
— || - 36.5M

2010 2011 2012 2013 2014 2015 2016 2017 2018

Total Trips Taken in Millions




Autonomous Vehicle

“An autonomous vehicle is one that can drive
itself from a starting point to a predetermined
destination in “autopilot” mode using various in-
vehicle technologies and sensors, including
adaptive cruise control, active steering (steer by
wire), anti-lock braking systems (brake by wire),
GPS navigation technology, lasers and radar.”

Source:
https://www.gartner.com/it-glossary/autonomous-vehicles/



http://www.state.gov/video/?videoid=60761567001

Taming the
Autqnom_ous Vehicle

M | LegisBrief
NCSL | ueiioees

Regulating Autonomous Vehicles

PREPARING COMMUNITIES
FOR AUTONOMOUS VEHICLES

Jenifer Hanaghnn, sy, B

Autonomous
Vehicles

A Amarican Menmng Assocketion Asport

% IraA. Ful_ton Schoo!s of
Engineering

Arizona State University
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Waymo Now Giving Self-Driving Car Rides to the Public in Phoenix
Average Joes are about to get a crack at riding in the company's autonomous minivans.

http://www.thedrive.com/tech/9644/waymo-now-giving-self-driving-car-rides-to-the-public-in-phoenix

-~ ——— —
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AV adoption

Source:
http://www.pewinternet.org/2017/10/04/automation-in-everyday-life/pi_2017-10-
04_automation_3-05/

Slight majority of Americans would not want to ride in
a driverless vehicle if given the chance; safety
concerns, lack of trust lead their list of concerns

% of [T.S. adults who
say they wouldwould
not wart to ride in o

driverless vehicle

Yes,

would want
to ride: in a
driveriess
vehicle

Mo,

would not
want ride in a
driveriess
wehicle

Among those whoe say yes, % who give
these as the main reasons

Just for the experience/Ahink m
it would be cool

Would be safer

Can do other things while driving
Less stressful than driving
Greaterindependence l “
Convenience l 4

Good for long trips l 2

Erther.El

Among those who say ne, 5 wio give
Hr[*.'-.':‘ (15 flrfl" ”H’rf” LS i Y

Cion™ trust it worried about giving
up control b
Safety concerns [l
Enjoy driving E
Feel technology is not ready I.‘EI-

Potential for hacking I 2

iMher E



How a Self-Driving Uber

Killed a Pedestrian in Arizona

By TROY GRIGGS and DAISUKE WAKABAYASHI UPDATED MARCH 21, 2018

A woman was struck and killed on Sunday night by an
autonomous car operated by Uber in Tempe, Ariz. It was

believed to be the first pedestrian death associated with self-
driving technology.

What We Know About the Accident

MOEUR PARK




fear about riding In a fully
autonomous vehicle

early 2017 early 2018 may 2018
survey taken few weeks after the Uber
fatal accident in Tempe, AZ

Sources:

%‘ Ira A.Fulton Schools of
https://newsroom.aaa.com/2018/05/aaa-american-trust-autonomous-vehicles-slips/ Eng I |1 eerl I'Ig

https://www.bizjournals.com/phoenix/news/2018/05/22/aaa-survey-fear-of-self-driving-cars-rises.html Arizona State University




MoDility

There are 49 million Americans
over age 65; 53 million people
have some form of disability.

AVs would enable new
employment opportunities for
approximately individuals
with disabilities.

% Ira A.Fulton Schools of
Sources: Englneerlng

-innovation/automated-vehicles-safet Ari S Uni .
ing-Cars-The-Impact-on-People-with-Disabilities FINAL.pdf rizona State nlverSIty



Public opinion evolving

Considerable uncertainty on public acceptance and interest

Long way to go to full automation
Will take time for this Revolution to play out

“IraA. Ful_ton Schoo!s of
%l Engineering

: : o o Arizona State University
https://mwww.wsj.com/articles/uber-proposals-value-company-at-120-billion-in-a-possible-ipo-1539690343



TOMNET Transportation Center

EE‘H__Q/ﬂeachmg Old Models New Tricks
Transformative Transportation

Technologies Survey (T4 Survey)




TOMNET and D-STOP

USDOT-Sponsored Tier 1 University Transportation Centers Note: All times are Pacific Daylight Time, PDT.

Present 8:00 AM  Opening Remarks and Wekome
Patricia L. Mokhtarian, Georgia Institute of Technology
Highlights from an In-Depth Behavioral Survey on 810 AM  Project Overview and Results from the Initial Phoenix Pilot Survey
= 8 = = Ram M. Pendyala, Denise Capasso da Shva. and Sara Khoeinl, Anzona State University
Transf ormative TeChn OIog tesin Transp ortation 8:30 AM  Comparison of Alfernative Survey Recruitment/Deployment Methods

Giovanni Circelia, Georgia Institute of Technology
850 AM  Q&A and Break
910 AM  People’s Lifestyle Preferences, Attitudes, and Travei Patterns

TOMNET Transportation Center

Friday, June 12, 2020

8:00 AM to 1:00 PM (Pacmc hme) = .yﬂ\'}\ Teaching Old Models New Tricks Nichdl Menon and Michae! Maness, University of South Fiorida
Webcast Live on Zoom 9:30 AM  Residential Choice Preferem;es in Relation to New Mobility Options
. Deboran Salon. Arizona State University
Webcast Details D-STOP 950AM  Q&A and Break
Register for the Webcast 1010 AM  Micro-mobifity and Ridehailing Services: Cumrent Use and Perceptions

Yongsung Lee, Giovanni Circela, and Patncia Mokhtarian. Georgia Insfitute of Technology

1030 AM  Willingness to Share Ridehaifing Trips: Revealed and Stated Preferences
Shuging Kang and Chandra Bhat, University of Texas Austin

1050 AM  Q&A and Break

About the Webinar
In 2019, four universities comprising the TOMNET and D-STOP Tier 1 University
Transportation Centers, namely, Arizona State University, Georgia Tech, The University

of Texas at Austin, and University of South Florida, conducted a survey to understand 1110 AM futonomous Vehicies. F amih‘ar ity, Awareness, and Perceptions
traveler attitudes, behaviors, and mobility and lifestyle choices in the context of new Sl dbrink M“"f s U"“’"’f"" :
mobility services and rapidly evolving transportation technologies. An identical survey 1130 AM  Autonomous Vehicles: Potential Travel Behavior Implications
was administered to a random sample of individuals in the four metro regions of Michael Maness, University of South Flonda
Phoenix, Atlanta, Tampa, and Austin, yielding an overall sample of more than 3,500 1150 AM  Q&A and Break
respondents. This event presents key findings from the survey, and sheds light on the 1210 PM  Future Vehicle Ownership Patterns in an Era of Autonomous Vehicles
rapidly evolving transportation landscape. Join us at this virtual seminar to participate Katherne Asmussen and Chandra Bhat University of Texas Austin
in an exciting data-driven conversation on the future of mobility! 1230PM  Exploring Wilingness to Pay for Autonomous Vehicles
: : 7 - - : : Denl da Silva and Sara Khoeinl, Artzona St rsi
This webinar will be webcast live fo a worldwide audience using Zoom. P Q&; FPRPN 50 2Hva and Sam A0S, /ViRonS St LDy
To register for the live webcast please click HERE. 1:00PM  Closing Remarks

After registering, you will receive a confirmation email containing information about how to join the webcast. e

Anzona State 2 OIgia UMIREIY - it S w Arizona State 2 orgl; AV AT e - w
mumversi(y Torh %7 SOUTH FLORIDA Wi TEXAS INIVERS) TY ml}niversity ech 27’ SOUTH FLORIDA w) TEXAS UNIVIRSITY.)

WASHINGTON ‘ WASHINGTON



Collect a rich set of data across
multiple jurisdictions that
iIncludes information about
people’s travel behavior,
socioeconomics, and attitudes
towards and perceptions of
advanced transportation
technologies and mobility
options



Survey Locations

\ UNIVERSITY OF
SOUTH FLORIDA


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiJpKmPs5bhAhU0HDQIHX1PCNUQjRx6BAgBEAU&url=https://www.pngarts.com/explore/112446&psig=AOvVaw3rqw7Vea957zrUwdJ8hJPs&ust=1553366415953372

Summer/Fall 2019
Target sample size: 1,000 respondents per Metro Area

Random address-based sample, purchased from marketing
company:

— 50,000 e-mail invitations
— 10,000 postal invitations (no electronic address available)



* Online instrument only, powered by Qualtrics

— Mall invitees were required to access the online survey to complete their
response

 Rewards strategy
— $10 for each of the first 250 respondents

— All other respondents: entered into draw for one hundred $10 gift cards

Full Deployment Sample Size:

1,071 Respondents


http://www.state.gov/video/?videoid=60761567001

Survey Instrument

: Mobility on
Attitudes Vehicles Current Demand

and a\:]?juvl\_/'r?(\e/ree Travel and Shared
Preferences You Live Patterns Mobility
Services

Autonomous Background
Vehicles Information




Sample Characteristics - Age

35%

30%

25%

20%

15%

10%

5%

0%

m Male (N=517)

22%

9%

3%

18-29 years

Female (N=513) m Maricopa County 18 years and above (N=3.3 million)

18%

10%

7%

30-39 years

18%
17%

9%

40-49 years

25%

17%
16%

50-59 years

29%

21%

14%

60-69 years

34%

17%

13%

70+ years



Sample Characteristics - Income

25%

20%

15%

10%

o%

0%

m T4 Survey (N=1,005)

20%

6%

Less than
$25,000

23%

15%

$25,000 to
$49,999

Maricopa County households (N=1.5 million)

21%

19%

$50,000 to
$74,999

17%

13%

$75,000 to
$99,999

23%

18%
14%
11%

$100,000to  $150,000 or
$149,999 more




Commute Mode

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m Not available

1-3 days a month

81%

79
20629629650

Drive private vehicle, Drive private vehicle,

alone (N=554)

m Available but | never use it
w 1-2 days a week

51%

17%
13%

with passengers
(N=538)

60%

6%
7%05045056%

Ride in private
vehicle, with others
(N=542)

Less than one day a month
m 3 or more days a week

-~

55%

37%

3%

3%1%19
ol /o-

65%

~

7%

3%29%10/,2%

— .

Public transit: bus Public transit: light ralil
(N=543) (N=540)




Mode Use for Non-Commute Trips

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m Not available
1-3 days a month

68%

28%
220/
, 159
504 10%30 59,
2%2% 1% -
[

Drive private vehicle, Drive private vehicle,

alone (N=1,061)

= Available but | never use it Less than one day a

w 1-2 days a week

32%

with passengers
(N=1,052)

0 219%
20% 18%

.4%5% -2%

Ride in private
vehicle, with others
(N=1,051)

month

m 3 or more days a week

-~

63%

52%
3%1% 19600

(N 1,048)

~

36%

8%
3% 196 1%

Publlc transit: bus Public transit: Ilght rail

(N=1 041)




Attitudes Towards Transit and Vehicle Ownership

m Strongly disagree Somewhat disagree Neutral
Somewhat agree m Strongly agree

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

| am committed to using a less polluting
means of transportation (e.g., walking, o 0 o
biking, and public transit) as much as . 22V E20 ZI8%% l’
possible. (N=1,070)

Most of the time, | have no reasonable
alternatives to driving. (N=1,068)

812090  33% [38%
| definitely like the idea of owning my
own car. (N=1,069) ‘6% 16% _

52



Attitudes Towards Transit and Residential Location

m Strongly disagree Somewhat disagree ' Neutral

Somewhat agree  m Strongly agree
0% 20% 40% 60% 80% 100%

Public transit I1s a reliable means of

transportation for my daily travel needs. _ 26% 14% a%l%

(N=1,068)

| prefer to live close to transit, even if it
means I'll have a smaller home and live - l
: 31% 20% 14%
In a more densely populated area.
(N=1,071)

| prefer to live in a spacious home, even
If it Is farther from public transportation or . 24% 24% 29% -
many places | go. (N=1,070)

53



For Those Who Use [gilelshaUTTleBSIEIaAIo=E. . .

Alternative Mode, Had Ridehailing Not Been
Avallable (N=516)

0% 5% 10% 15% 20% 25% 0%  10% 20% 30%  40%

Primary Purpose of Last Ridehailing
Trip (N=514)

Commute Location NG 9% Drive private vehicle, alone I 16%

Shopping/ errands T 3% Drive private vehicle, with.. I 19%

Ride private vehicle, with others I 12%
Eating/ drinking NN 15% ~ide the b
Ide the bus Il 4%

Social/ recreational GGG 2 3% Ride the light rail B 2%

' 7 Use taxi IS 30%
To access alrport 4%

_ _ Use a bikesharing or e-..1 0%
To access public transit 1 0% ? i

Walk 1 3%

Medical/ dental Il 3% _ .
Ride my personal bicycle or..1 1%

Going/ returning home
J J I 14% | would not have made this trip HEE 6%

from another location

Other Other I 8% Ed




Impact of Ridehalling Usage on Transit

70%

60%

50%

40%

30%

20%

10%

0%

63%

26%

10%

1%

Public transit: bus (N=307)

62%

25%

12%

Public transit: light rail (N=309)

Changed usage, but not
because of ridehailing
m Use it less often

Use it about the same

Use it more often

55



For Those Who Used [IEGEUEIsEE ol @B e[l (I -1g1g]e] Services...

did you use the service (N=56) RUCEINEWCRVeIe[S, if NO Bike/E-Scooter
Sharing Service (N=56)
0% 50% 100% 0% 20% 40% 60%
No need to park/parking was : : - 0
expensive or scarce B 16% Drive private vehicle, alone [N 13%
For more physical exercise [l 9% Drive private vehicle, with 0

B 5%

others

To save time [N 20% Ride in private vehicle, with
others B 5%

To save money [} 5%

Ride the light rail | 2%
Public transit was not available [l 9%

Use Uber/Lyft Il 7%
Public transit was not convenient | 2% y °

Private vehicle was not available [ 4% Use my own bike or scooter [l 5%
Just to enjoy the ride/try the new
service I 73% walk [ 45%
Other | 2% | would not have made this
o B 5% L

Note: More than one choice could be selected.



60%

50%

40%

30%

20%

10%

0%

Characteristics of last bike/e-scooter trip (N=70)

Trip length

56%

22%

Lessthana 1-2 miles
mile

18%

3-4 miles

4%

5 miles or
more

Trip purpose

Just to enjoy the
ride/try the new service
9%

Returning home
0%

Social/recreational
29%

Eating/ drinking
14%

Commute Location
19%

Shopping/errands
30%
57



Familiarity with Autonomous Vehicles (N=1051)

Very familiar
12%

Actually riden an AV
1%

Somewhat familiar
41%

Never heard of AVs
11%

Heard about them, but
not familiar
35%



How much longer would you be willing to commute in
an AV, compared to your current commute? (N=631)

35%

33%
30% 28%
25%
15% =

0
10%

5%

i

0%
Would not accepta  Up to 5 additional 5-15 additional 15-30 additional More than 30
longer commute minutes minutes minutes additional minutes



How might the nhumber of cars your household currently
own change, once AVs become available? (N=1051)

Likely own more cars Likely own fewer cars
than today than today
8% 16%

Likely own the same number
of cars as today
76%



When Do You Expect to Buy an AV? (N=1039)

One of the
first people
to buy an
AV, 5%

Eventually
buy an AV,
52%

61



Engage in Activities During an AV Trip

ALL SCENARIOS (N=1052)
0% 56 10% 15% 20% 25% 30% 35% 40% 45%

Work, or study |IIEIGIGIGEEEEEEEEE 0%
Talk on the phone/ text/teleconference |GGG /1%
Read NN 13%
Sleep NG 19%
Watch movies/ TV/ other entertainment |GGG 13%
Play games NG 11%
Eat and drink |G 1 7%
Interact with other passengers* [N 22%
Enjoy the scenery [ 36%
Watch the road, even though | would not be driving | 35%
Other | 1%

| would not ride in an AV |GGG 15%

H H " . ” . . 62
Note: More than one choice could be selected. The option “Interact with other passengers” was shown only when the scenario was applicable.



How Will AV-based Mobility-on-Demand Services Affect
Usage of Modes?

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

58%

39%

4%
L]

Human-driven

personal vehicle

(N=1059)

m Use Less
0
5806 61%
37% 37%
(0)
5% 20
] -
Human-driven  Public transit:
ridehailing bus (N=1045)
services

(N=1046)

Use the Same

64%

32%

4%
L]

Public transit:

light rail
(N=1047)

80%

15%

4%
[ ]
Walk (N=1047)

N
Use More 570
72%
25%
10%
3% . 3%
. I
Bicycle or Airplane
scooter (N=1049)
(N=1045)

63



Leverage and Promote Alternatives

°* Reduce vehicular travel demand
* Telecommuting and 0T connectivity

Share of Americans Working from Home

v
/—/\/_/




Land Use and Parking:

Car-Free Communities and Lifestyles

Culdesac

Welcome to the first car-free
neighborhood built from
scratch in the U.S.

We start from a simple insight: the way we move defines the way we live.

And the way we move is changing fast. The first Culdesac car-free
neighborhood launches in 2020 in Tempe, Arizona.

~ Explore Culdesac

1,000 Residents,
O Private Cars

Culdesac Tempe — the first car-free neighborhood built
from scratch in the U.S. — will be home to over 1,000
people.

We’ve pulled out the parking lots to make room for acres
of greenspace, friendly courtyards, and shops right at
your doorstep. We’re bringing together services like
ridesharing, bikes and scooters, and same-day grocery
delivery, so zero private cars means zero hassle. Plus, an
on-site light rail stop makes it a breeze to get downtown
for work.



Reward, Empower, and Incentivize

* Gamified apps that offer incentives and rewards
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Users also get CO2 and Time Savings and Driving Scores
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Automation = Nimble and Flexible

Removes the need to operate large vehicles to amortize driver labor over
Enables higher frequency, smaller units of capacity
Enables lower cost (smaller scale) infrastructure

Enables greater flexibility in fitting infrastructure in constrained built environments
Enables first-last mile connectivity
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Advocate for Transit’s Goals/Strengths

Some markets will still need high capacity vehicles —
transit’'s space efficiency is key
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Space Efficiency
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Tear Down Modal Silos

» Let's focus on the future of mobility (not the future of
a specific mode of transportation)

 In an aging society, increasing numbers will need door-to-door
mobility service




The Goals Remain the Same, The Strategies
Have to Evolve

Key goals —p \ay be best addressed with...

1. Mobility 1. Multiple Technologies and
services

2. Resource efficiency 2. Mixes of public and private
providers (embrace partnerships)

3. Economic 3. Different pricing and funding
competitiveness strategies



Ram Pendyala, PhD

pendyala@asu.edu
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