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Metropolitan Council
Travel Behavior Inventory (TBI) Household Survey

The TBIl is a household travel survey of the greater Twin Cities region that
has been conducted every 10 years since 1949.

Two significant changes in 2018:
) Recurrent survey program every other year

@ Began using a smartphone GPS
application as the primary means of data
collection




Why transition to a biennial recurrent travel survey program?

Planners can keep pace with changes in the transportation industry and regional
development (e.g., new modes, changing neighborhoods).

Recurrent programs 1) provide opportunity for rapid improvement cycles based
on recent results and 2) create cost efficiencies as the program evolves

Incrementally year over year.

TBI recurrent program schedule — 12 months of data collection every other year
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Wave 1 Survey Overview

- o == 13

7,837 13,431 84,582 351,177

HOUSEHOLDS VEHICLES TRAVEL DAYS TRIPS

SUMMARY

Survey fielded from October 1, 2018 through September 30, 2019.
Smartphone participants completed a 7-day travel diary.

Online and call center participants completed a 1-day travel diary.

Same questionnaire was used for smartphone, online, and call center participants.

Survey was available in English, Spanish, Karen, Oromo, Somali, and Hmong.

\

6,830,105

LOCATIONS




Survey Region

Target Completes = 7,500
Actual Completes = 7,837

« The overall survey target
was exceeded by 337
completes.

* Response rates varied by

county and sample segment

« Compensatory oversampling
was used to meet targets for
hard-to-survey geographies

Actual Completes
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Survey Design

2018-2019 TBI departed from previous iterations of the survey and began using a

smartphone GPS application as the primary means of data collection.

/ADDRESS—BASED\

SAMPLE

311,779

\ INVITATIONS /
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RECRUITMENT

/ Mailed Invitation
@ Materials

» Address-based sampling
was used by drawing a
random sample of
addresses from all
residential addresses in
the survey region.

* Aninvitation letter was
sent to sample addresses
followed by two reminder

\postcards.

Recruitment and Engagement

ENGAGEMENT

\_

Informational Website\
Participate in the survey
Answers frequently asked
guestions

Call Center
Participate in the survey
Answer questions
Reminder calls

Survey Email Address
Answer participant

EY-LY

TRAVEL
BEHAVIOR
INVENTORY

YOU TRAVEL IN YOUR
[l COMMUNITY

guestions

Send reminder emails /

nnnnnnnn
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Smartphone App Participation

Passive/automatic collection of spatial data for seven days

AND prompted in-app surveys

®e000 Verizon 9:16 AM T % 31%] L4

September

8:54 AM

8:21 AM - 8:52 AM

Overview
() 4
Shoreview

@ New Brighton

Daily Summary C:iurr;‘t:-a Arden Hills
eights
(D)
@) St Anthony
o @ @ @ Roseville
9
o
a 5 b Falcon Heights
Minneapolis €
2
Jerow 9
12:59 PM - 3:06 PM Al =
@ @ ®
3:45 PM - 5:48 PM
Google ®

TRIP SURVEY

2:23PM

12:14 PM-12:24 PM

Why did you stop here (at destination)?
Went home

Went to work/work-related

Dine out/get coffee or take-out
Appointment/shopping/errands
Social/leisure/vacation activity

Exercise (e.g., gym, jog, bike, walk dog)
Attended school/class

Drop off, pick up, accompany person

Change/transfer mode (e.g., wait for bus,
change planes)

2:23PM

12:14 PM-12:24 PM

Which household members traveled with
you on this trip? Select all that apply.

. Just me
. Jeffrey
. Maureen

How many other people (not in your

household) were traveling specifically with

you?

QMove

DAILY SURVEY

BRN T a7

Daily Survey

0On Mon, Jan 1, which of the following
occurred?

Select all that apply.

. Received packages at home (e.g., FedEx,
UPS, USPS)

Received personal packages at work (e.g.,
FedEx, UPS, USPS)

Food was delivered to home (e.g., take-out,
groceries)

Someone came to home to do work (e.g.,

landscaping, plumber, housecleaning)

None of the above




Online and Call Center Participation

Online survey participants entered the survey through the public website using the password received
in their invitation mailings.

78% of call center participants and 55% of online participants do not own smartphones.

EY-T Y]
TRAVEL

BEHAVIOR
INVENTORY

SMARTPHONE OWNERSHIP FOR
ONLINE AND CALL CENTER ADULTS

G s v UNWEIGHTED N = 4,273

Does not have a smartohone. [ 57
Android phone [N 17%
Apple iPhone |G 18%

Other smartphone - 8%

If you received a mailed invitation to the study,
click the button below to enter your password
and begin.

10
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Survey Participation and Mode Profile

85% of smartphone participants are under age 65, while 68% of call center participants are age 65
and over.

Call center participants are more likely to decline reporting household income in comparison to

smartphone and online participants.

N

ADULT AGE BY SURVEY MODE

SMARTPHONE
Unweighted N = 8,795

18-24 [ 5%

25-34
35-44
45-54

21%
22%
17%

55-64 [N 20%
65-74 [ 13%

75 or older [ 2%

ONLINE
Unweighted N = 3,945

CALL CENTER
Unweighted N = 328

HOUSEHOLD INCOME BY SURVEY MODE

CALL CENTER
Unweighted N = 219

SMARTPHONE ONLINE
Unweighted N = 5,347 Unweighted N = 2,271

Under $25,000 . 7% 23%

$25,000-549,999 - 14%
$50,000-374,999 - 18%

17%

12%

-
2
ES

6%

12%

29%

— I

Prefer not to answer . 5%

11



Survey Overview

Pedestrian and Micromobility Behavior

Vehicle Use and Behavior Attitudes Toward Autonomous Vehicles

Sample Profile

Trip Diary

Equity Analysis

Transit Use and Behavior

Please Note:

« All figures are weighted to represent the population of the study region unless noted otherwise.

« Data at the trip and day levels are weighted to represent an average weekday.

N

12



Sample Profile

Household and Person Demographics




Sample Profile Overview

Demographic Breakdown. Sl Ce B ACS 5-Year Average (2014-2018)
Sample Sample

Under 18 19% 25% 24%

18-24 4% 6% 9%

Age 25—-44 28% 28% 28%
45-64 29% 27% 27%

65 and older 21% 15% 13%

Gender Female 53% 51% 50%
Male 47% 49% 50%

American Indian or Alaska Native 0% 0% 1%

Asian 3% 6% 6%

Black or African American 3% 7% 8%

Race Native Hawaiian or other Pacific Islander 0% 0% 0%
White 90% 82% 80%

Two Races or More 3% 3% 3%

Other 1% 2% 2%

Ethnicity Not of Hispanic, Latino, or Spanish Origin 98% 94% 94%
Hispanic, Latino, or Spanish Origin 2% 6% 6%

Under $25,000 10% 13% 14%

Income $25,000-$49,999 17% 19% 18%
$50,000-$100,000 37% 31% 31%

$100,000 or more 36% 36% 37%

Employed 66% 71% 72%

Employment Status Not employed 34% 29% 28%
Disability No disability 96% 95% 90%
Any disability 4% 5% 10%

Note: For variables where “Prefer not the answer” was an option, respondents who selected that answer have been excluded from these calculations.

R
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Household Size

40% of households participating
by smartphone have 3 or more
members, compared to 30% for
households participating online
and 15% for households
participating via the call center.

HOUSEHOLD SIZE BY SURVEY MODE

SMARTPHONE ONLINE
Weighted N = 1,140,069 Weighted N = 495,050 Weighted N = 43,088

3 people - 16% . 13%

15% 0%

[2%

CALL CENTER

4 people

5 people or more . 9%

Significantly less than overall
at 95% confidence level

Significantly greater than overall
at 95% confidence level

15



Household Income

Households participating through the
call center have the largest share of
low-income households and the
largest share of households declining
to report household income.

HOUSEHOLD INCOME BY SURVEY MODE

SMARTPHONE ONLINE CALL CENTER
Weighted N = 1,140,069 Weighted N = 495,050 Weighted N = 43,088

Under $25,000 33%

Prefer not to answer D 5%

Significantly less than overall Significantly greater than overall
at 95% confidence level at 95% confidence level

16



Residents who completed the TBI
travel diary using a smartphone are
younger than residents who
completed the survey online or
over the phone.

AGE BY SURVEY MODE

SMARTPHONE ONLINE CALL CENTER
Weighted N = 2,836,567  Weighted N = 1,148,628 Weighted N = 75,250

Under 5 - 8%

16-17 I 3%

75 or older I 1%

Significantly greater than overall

Significantly less than overall
at 95% confidence level

at 95% confidence level

R
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Race and Ethnicity

RACE AND ETHNICITY
UNWEIGHTED N = 15,589, WEIGHTED N = 3,797,464

American Indian or Alaska Native I 1%
Asian l 5%
Black or African American . 7%
Hispanic, Latino, or Spanish origin I 5%
Middle Eastern or North African ‘ 0.2%
Native Hawaiian or other Pacific Islander ‘ 0.2%

Other race, ethnicity, or origin I 1%

Prefer not to answer - 11%

Note: respondents could select more than one answer to this question.

Race and ethnicity were asked as one select all
that apply question. Responses have been
aggregated in the figures to the right for ease of

comparison to the census.

RACE
UNWEIGHTED N = 15,375, WEIGHTED N = 3,658,796
white | 70

Black or African American . 6%

Asian [l 5%

Middle Eastern or North African | 0.1%

American Indian or Alaska Native l 0.4%

Native Hawaiian or other Pacific Islander | 0.1%
Two or more races I 3%
other | 1%

Prefer not to answer - 1%

ETHNICITY
UNWEIGHTED N = 15,589, WEIGHTED N = 3,797,464

Not Hispanic, Latino, or Spanish origin 84%

Hispanic, Latino, or Spanish origin I 5%

Prefer not to answer I 11%

Note: Respondents who only selected “Hispanic, Latino, or Spanish
Origin” in this question are excluded from the figure on the top right.

18



Employment Status

Smartphone participants have the highest employment rate, while call center participants have the
lowest employment rate — which is reasonable given that most call center participants are age 65+.

Employment rates are consistent across study area regions.

EMPLOYMENT STATUS BY SURVEY MODE

SMARTPHONE ONLINE CALL CENTER
Weighted N = 2,104,988 Weighted N = 991,464 Weighted N = 72,311

Full-time - 61% ‘ ‘ 36% 14%
Part-time 14% l 12% . 14%

Self-employed I 5% I 5% w 2%
Unpaid volunteer or
intern 1% 1% |1%

Significantly greater than overall
at 95% confidence level

Significantly less than overall
at 95% confidence level

R

EMPLOYMENT STATUS BY REGION

CORE COUNTIES - URBAN  CORE COUNTIES - RURAL
Weighted N = 2,006,699 Weighted N = 280,834

RING COUNTIES
Weighted N = 881,230

Full-time 53% 52% 49%

13%

5% I 4%

1% 0.2%

Significantly greater than overall
at 95% confidence level

Part-time 14%

-
@
ES

[—
I—
=Y
=

Self-employed

Unpaid volunteer or
intern

Not employed

Significantly less than overall
at 95% confidence level

19



Student Status

8% of adults are students, 30% of residents are students.

16% of students are enrolled in a 2-year or 4-year college/university or graduate school.

STUDENT STATUS

UNWEIGHTED N = 15,943, WEIGHTED N = 4,060,444

Full-time student - 28%

Part-time student I 2%

STUDENT SCHOOL TYPE
UNWEIGHTED N = 3,759, WEIGHTED N = 1,244,787

Cared for at home 8%

8%

Daycare outside home

Preschool

Home school
Vocational/technical school - 1%

2-year college/university 3%

4-year college/university
Graduate or professional school

Other

R
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& Trip Diary




Trip Destinations

The largest share of trips (38%) are to TRIP ROUTES
Hennepin County followed by trips to Ramsey S ‘
County at 17%. 4 //)\/ o L]
3 5 o - ‘ S S m\
SHARE OF TRIPS BY DESTINATION COUNTY 7 a\ 3 "Eg ‘J_ B ¥ 77\« - : ‘ K
Percent of trips — ‘ \ ‘ ‘ T ‘ : )
I ‘ kLA i | ,,l‘ [
s A 1
A i H
f! :J—‘:A;!\ |
F J T
L 1 3 o
e lie L /,
Nk ~ — T‘ql : T
1 \ N
/ st e
7§\ »
i 1 AR
The remaining 6% of trips were made to destinations outside of the survey region Trip origins and destinations were trimmed by 500 meters to protect respondents’ privacy
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Daily Trip Rate

REGIONAL
AVERAGE WEEKDAY
TRIP RATE

4.1

Residents of the Core Counties
— Urban region have the highest
average daily trip rate.

R

AVERAGE DAILY TRIP RATE BY HOME REGION
UNWEIGHTED N = 41,680, WEIGHTED N = 4,060,444

Core Counties - Urban

Core Counties - Rural

Ring Counties

23



Daily Trip Rate by Day of Week

AVERAGE DAILY TRIP RATE BY DAY OF WEEK
UNWEIGHTED N = 67,549

Monday

Friday has the highest average Tuesday
daily trip rate, while the fewest trips
are made on Sunday.

Wednesday
Thursday

Note: These trip rates are unweighted.

Friday

Saturday

Sunday

R
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Mode Share

79% of trips are household venhicle trips, the highest of any mode.

Within the study area, the Core Counties — Urban region has the highest share of trips made using

active modes (walk and micromobility trips).

MODE SHARE
UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,036

Household vehicle [T <
Walk . 9%
Other vehicle l 5%
Public bus I2%
School bus IZ%
Micromobility |1%
Other | 1%

Rail | 1%

Other bus | 0.4%

Smartphone ridehailing service ‘ 0.2%

For-hire vehicle ' 0.1%

R

SHARE OF TRIPS MADE USING ACTIVE MODES
BY DESTINATION REGION

UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,035

10%

Core Counties - Urban

Core Counties - Rural 5%

7%

Ring Counties

Outside of Study Region 19%

25



Mode Share by Destination Region

The Core Counties — Rural
region has the highest
share of household vehicle
trips.

The Core Counties — Urban
region has the highest
share of public bus trips
and walk trips within the
study region.

R

MODE SHARE BY DESTINATION REGION

CORE COUNTIES - URBAN ~ CORE COUNTIES - RURAL RING COUNTIES
Weighted N= 11,270,453 Weighted N=1,041596  Weighted N = 3,458,005
Rail | 1% 0% 0%
School bus [ 2% % | 5
Public bus | 3% 0.2% 0.3%
Other bus | 0.4% 0.1% 0.1%
Smartphone | o 0% 0%

ridehailing service
For-hire vehicle 0.1%

Househoi venice [N 7= _ _

Other vehicle H 4% I |_|4%
Micromability J 1% 0.4% 1%
Other | 1% l 1% | 1%

Walk Ig% 5% N e%

Significantly less than overall Significantly greater than overall
at 95% confidence level at 95% confidence level

OUTSIDE OF STUDY REGION
Weighted N = 767,981

1%
0.2%
0.4%
|1%
| 1%
0.5%

51%
P
0.3%

-
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Trip Purpose

R

Most frequent trip purposes:
* 29% of trips are trips home.

* 17% of trips are to work or are
work-related.

Note: Purpose refers to the “purpose for
traveling to the trip destination.”

TRIP DESTINATION PURPOSE
UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,036

Home

Social/Recreation

Shop

Escort

Work

Work-related

Meal

Errand/Other

school [ 3%
Change mode . 2%

School-related I 1%

Spent the night at non-home location I 1%

29%

27



The Core Counties — Rural
and Ring Counties regions
have a larger share of trips
home compared to trips
ending in the Core
Counties — Urban.

The Core Counties —
Urban region have a larger
share of work commute
and meal trips.

Trip Purpose by Destination Region

TRIP PURPOSE BY DESTINATION REGION

CORE COUNTIES - URBAN  CORE COUNTIES - RURAL RING COUNTIES OUTSIDE OF STUDY REGION
Weighted N = 11,270,453 Weighted N = 1,041,596 Weighted N = 3,458,005 Weighted N = 767,981

Work-related . 8%
School I 3%
School-related | 1%

Social/Recreation - 12%
Errand/Other . 5%

Change mode I2%

Spent the night at
non-home location | 0.4%

Significantly less than overall Significantly greater than overall
at 95% confidence level at 95% confidence level

R
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Trip Mode by Trip Purpose

. MODE SHARE BY TRIP PURPOSE
Work commute trips

i WORK WORK-RELATED SCHOOL SCHOOL-RELATED  SOCIAL/RECREATION
are more ||ke|y to be Weighted N = 1,504,010 Weighted N = 1,376,076 Weighted N = 494,464  Weighted N = 127,765 Weighted N = 2,053,731
made in a household Rail|1% 1% 0.2% 1% 0.3%
vehicle. School bus 0% 0.1% - 28% IS% 0.4%
Public bus | 2% 2% |4% 2% 1%
) Other bus | 0.4% 1% 0.4% Ia% 0.5%
28% of school trips
ridehaﬁmsr;‘e’mz 0.1% 0.5% 0% 0.4% 0.2%
are made by school o s
b For-hire vehicle 0.1% 0.1% 0.4% 0% 0.1%
us.
Other vehicle I 5% . 20% | 2% | 2% I 6%
School_related and Micrumubilihr|1% 1% | 1% |1% |2%
social/recreation trips Other | 1% [ 0% |2+ [
have a larger share of waik [ 8% Jow 1% N e -
Walk trl pS' Significantly less than overall Significantly greater than overall
at 95% confidence level at 95% confidence level

29
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No Travel Days

On an average weekday, 16% of residents do not
make any trips.

SHARE OF TRAVEL DAYS WITH 1+ TRIPS BY DAY OF WEEK
UNWEIGHTED N = 41,680, WEIGHTED N = 4,060,444

Monday 85%
Tuesday 83%
Wednesday 83%
Thursday 87%

R

REASON FOR NOT TAKING TRIPS ON TRAVEL DAY
UNWEIGHTED N = 3,431, WEIGHTED N = 428,261

Hung out or worked around home 40%

Weather 17%

Other reason 15%

12%

Not scheduled to work/took day off

Worked at home for pay 11%

Was sick or was caring for another person 10%

No available transportation B 2%
Kids were on school vacation/break I 2%
Waited for a visitor or delivery I 1%

Kids were home-schooled I 1%

Note: respondents could select more than one answer to this question.

30



Freight Service Use

On an average weekday, 10% of residents
shop online and 21% receive a good or
service delivery.

ONLINE SHOPPING BY DAY OF WEEK
UNWEIGHTED N = 32,917, WEIGHTED N = 3,060,468

Monday 12%
Tuesday

Wednesday

10%

Thursday

R

DAILY GOODS AND SERVICE DELIVERIES
UNWEIGHTED N = 32,917, WEIGHTED N = 3,060,468

Received packages at home 17%
(e.g., FedEx, UPS, USPS) °
Received packages at work 20
(e.g., FedEx, UPS, USPS) °
Someone came to home to do I

work (e.g., landscaping,
plumber, housecleaning)

2%

Food was delivered to home 19%
(e.g., take-out, groceries) °

Other type of delivery (e.g.,
appliance delivered to home) 0.2%

Received packages at offsite
locker (e.g., Amazon Locker) | %-2%

Note: respondents could select more than one answer to this question.

31



Work Commute Trips

83% of workers typically drive alone to work.

13% of workers change their work commute mode by
season.

TYPICAL WORK COMMUTE MODE
UNWEIGHTED N = 7,737, WEIGHTED N = 2,002,549

Carpool with only family/
household member(s) . 7%

Bus (public transit) [ 4%

Walk, jog, or roll using a I 20,

mobility device °
Carpool with at least one I 20,
person not in househaold °

Bicycle | 1%
Light rail | 1%

Other mode | 0.5%

Uber, Lyft, or other 0.2%
smartphone-app ride service | ~<"°

Private shuttle bus (e.g.,
employer) 0.1%

Trip origins and destinations were trimmed by 500 meters to protect respondents’ privacy

R
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Work Location

75% of workers have one work location.

15% of workers with one work location or whose work location regularly varies telework at
least 1 day a week.

TELEWORK FREQUENCY
UNWEIGHTED N = 7,799, WEIGHTED N = 2,023,233

WORK LOCATION
UNWEIGHTED N = 8,699, WEIGHTED N = 2,231,257
6-7 days a week I 1%

Only one work location
(outside of home, may also

5 days a week I 2%
telework)

) . 4 days a week I 1%
Work location regularly varies

(different offices/jobsites) 2-3 days a week . 5%

1 day a week . 6%
1-3 days per month - 1%
Less than monthly - 13%

Work at home ONLY (telework,
self-employed)

Drive/travel for work (driver,
sales)

Never

R



Work Commute Distance and Duration

Workers who reside in the Core Counties — Rural region have the longest median work

commute trip distance and duration.

MEDIAN WORK COMMUTE DISTANCE (MILES)
BY HOME REGION

UNWEIGHTED N = 15,445, WEIGHTED N = 1,499,611

5.9

_ 11‘1

7.3

Core Counties - Urban

Core Counties - Rural

Ring Counties

MEDIAN WORK COMMUTE DURATION (MINUTES)
BY HOME REGION

UNWEIGHTED N = 15,454, WEIGHTED N = 1,504,010

Core Counties - Urban

Core Counties - Rural

Ring Counties

34



12% of workers’ employers offer
free or discounted transit fare.
Slightly less than half of those
workers use that benefit.

The second most offered
commuting benefit is cash or
Incentives for taking alternative
modes of transportation to work.

Employer Subsidized Services

COMMUTE BENEFITS
UNWEIGHTED N = 8,699, WEIGHTED N = 2,231,257

0,
Free/discount transit fare F 12%
0

Cash or incentives for 3%,
carpooling, walking, or biking
to work

1%
0
Free/discount shuttle service 1% 2%

0

0, .
Free/discount vanpool H 2% . Commute benefit
Free/discount Uber, Lyft, 1% offered by employer
or other smartphone-app ride o
service 1%
Free/discount bikeshare 1% . Commute benefit
membership § 0.2%

used by employee

maintenance § o 3%

Free/discount carshare 1%
membership/use |0,

Note: respondents could select more than one answer to this question.

Free/discount bicycle tune-up/ r 1%

35
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Vehicle Ownership

Households in the Core Counties — Urban region are less likely to own 3 or more vehicles.

94% of vehicles are fueled by gas.

VEHICLE OWNERSHIP BY HOME REGION

CORE COUNTIES - URBAN  CORE COUNTIES - RURAL RING COUNTIES
Weighted N = 1,083,644 Weighted N = 131,483 Weighted N = 463,080

0 vehicles 8%

1 vehicle
2 vehicles
3 vehicles
4 vehicles I 3%

5 vehicles or more | 1%

Significantly less than overall Significantly greater than overall
at 95% confidence level at 95% confidence level

VEHICLE FUEL TYPE
UNWEIGHTED N = 13,035, WEIGHTED N = 3,123,244

Hybrid I3%

Diesel I 2%

Electric | 1%

Other | 0.3%

R
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Vehicle Travel Behavior

The largest share of vehicle trips are made for the purpose of shopping or going home.

Escort and shopping trips are the most likely to be made in a vehicle.

VEHICLE TRIP DESTINATION PURPOSE
UNWEIGHTED N = 138,439, WEIGHTED N = 13,954,257

Home

Shop

Escort

Social/Recreation

Work

Work-related

Meal

Errand/Other

school [ 2%
School-related I 1%
Spent the night at non-home location I 1%

Change mode I 1%

N

VEHICLE MODE SHARE BY DESTINATION PURPOSE
UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,035

96%
95%
90%
88%

Escort
Shop
Meal

Spent the night at non-home location
Errand/Qther
Work

87%
86%
Home 85%

85%

Work-related
71%
67%
61%

Social/Recreation

School-related

School

27%

Change mode
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& Transit Use and Behavior




Transit Trip Traces

Most public bus and rail trips are made for the
purpose of changing modes, going home, or
going to work.

TRANSIT TRIP DESTINATION PURPOSE
UNWEIGHTED N = 5,657, WEIGHTED N = 424,651

Change mode 27%

Home
Work
Work-related

11%
8%
Errand/Other 7%

Shop 7%

Social/Recreation 7%

School - 5%
meal [ 3%
Escort [ 2%

School-related I 1%

Spent the night at non-home location | 0.1%

Trip origins and destinations were trimmed by 500 meters to
protect respondents’ privacy

R
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Transit Mode Share and Use

4% of trips made with destinations in the Core Counties — Urban region are made using public bus or
rail, the highest share of the three regions in the study area.

7% of residents use transit weekly and 44% only use transit when attending an event.

TRANSIT USE

SHARE OF TRIPS MADE USING TRANSIT MODES i
BY DESTINATION REGION

6-7 days a week I 1%
UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,035

5 days a week I 2%

2-3 days a week I 2%

Core Counties - Rural 0.2%

1 day a week I1%

Ring Counties . 0.3% 1-3 days a month . 5%

1-3 times a year - 13%
Outside of Study Region - 1% Only when attending an event (e.g., _ 449
State Fair, sporting event, concert) °

R



74% of transit trips are 2 or more miles long.

Transit Trip Distance and Duration

82% of transit trips were 10 minutes or longer in duration.

TRANSIT TRIP DISTANCE
UNWEIGHTED N = 5,647, WEIGHTED N = 419,381

Less than 1 mile 14%

1 to 2 miles 12%

2 to 5 miles 29%

5 to 10 miles 24%

10 miles or more

R

TRANSIT TRIP DURATION
UNWEIGHTED N = 5,657, WEIGHTED N = 424,651

Less than 10 minutes 18%

10 to 20 minutes 25%

20 minutes to 1 hour 32%

1 hour or more 25%
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& Pedestrian and Micromobility Behavior




Pedestrian Behavior

The majority of walk trips are made for the purpose of social and recreation or going home.

WALK TRIP DESTINATION PURPOSE
UNWEIGHTED N = 19,847, WEIGHTED N = 1,467,240

26%

Social/Recreation

Home

Change mode - 5%
Errand/Other - 5%
shop [ 4%

Escort . 2%
school [ 2%
School-related IZ%

Spent the night at non-home location I 1%

N

WALK TRIP DISTANCE
UNWEIGHTED N = 19,782, WEIGHTED N = 1,453,848

11%

Less than 1 mile

1 to 2 miles

2 to 5 miles 4%

5to 10 miles | 1%

10 miles or more | 1%

84% of walk trips are less than 1 mile. 75%
are 20 minutes or less.
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Micromobility Mode Use

89% of micromobility trips are made using a personal bicycle.

The share of micromobility trips changes seasonally, increasing in warmer months.

MICROMOBILITY MODE SHARE MICROMOBILITY MODE SHARE BY MONTH
UNWEIGHTED N = 2,476, WEIGHTED N = 152,841 UNWEIGHTED N = 172,390, WEIGHTED N = 16,538,035
Bicycle owned by my household _ 89% January I 0.1%
Personal scooter or moped (not shared) I 6% February - 0%
march [} 0.2%

Bike-share (regular bicycle) § 2%
April

Scooter share: electric push scooter | 1% M
ay

Other scooter or moped | 1% June 39,
Scooter share: non-electric push scooter | 1% July _ 1%
Borrowed bicycle (e.g., from friend) | 0.4% August _
Other rented bicycle | 0.2% September 2%
October 1%

Bike-share (electric bicycle) | 0.2%

November 0.4%

Skateboard/rollerblade 0%
December I 0.1%

Moped share (e.g., Scoot) 0%

R
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Micromobility Trips

The majority of micromobility trips are made for

the purpose of going home or social and
recreation.

MICROMOBILITY TRIP DESTINATION PURPOSE
UNWEIGHTED N = 2,486, WEIGHTED N = 153,097

Social/Recreation

Work-related - 5%
Errand/Other - 4%
Escort . 4%
school [ 3%
Meal [ 3%
Change mode . 3%
School-related I 1%
Spent the night at non-home location I 0.4%

Trip origins and destinations were trimmed by 500 meters to
protect respondents’ privacy

R
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Frequency of Bicycle Use

19% of residents use a bicycle at least monthly and 11% use a bicycle weekly.

BICYCLE USE

UNWEIGHTED N = 12,877, WEIGHTED N = 3,045,212

MEDIAN NUMBER OF DAYS WITH BICYCLE TRIPS
6-7 days a week I 1% DURING 7-DAY TRAVEL PERIOD
BY REPORTED BICYCLE USE
5 days a week I 1%

UNWEIGHTED N = 5,845

4 days a week I 1%
6-7 days a week

2-3 days a week . 4%
5 days a week

1 day a week . 4% 4 days a week

1-3 days a month - 8% 2-3 days aweek 0

N
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& New Mobility Services




Shared Mode Use

29% of residents have used a smartphone-app ride service. 1% of residents drive for Uber, Lyft, or
another smartphone-app ride service.

69% of residents who use smartphone-app ride services use them less than monthly.

SHARED MODE USE SMARTPHONE-APP RIDE SERVICE FREQUENCY
UNWEIGHTED N = 12,877, WEIGHTED N = 3,045,212 UNWEIGHTED N = 4,099, WEIGHTED N = 877,144

Uber, Lyft, or other 299% 5 days a week | 0.5%
smartphone-app ride service °

4 days a week | 0.2%

Bikeshare service f§| 2%

2-3 days aweek M 2%

Vanpool service | 0.4%

1 day a week 4%

Carshare service | 0.4%

1-3 days a month 24%

Peer-to-peer car rental | 0.1%
69%

Less than monthly
Note: respondents could select more than one answer to this question.
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SMARTPHONE-APP RIDE SERVICE
TRIP DESTINATION PURPOSE

UNWEIGHTED N = 464, WEIGHTED N = 28,724

Work-related 22%
Home 20%

Social/Recreation
10%
9%
9%

Change mode
Meal
Errand/Other
Work

6%

Spent the night at non-home location 3%

Escort . 2%

School-related . 2%

shop [l 1%
School | 0.1%

R

Smartphone-app Ride Service Trips

The largest share of smartphone-app ride
service trips are made for a work-related
purpose or to go home.

SMARTPHONE-APP RIDE SERVICE TRIP DISTANCE
UNWEIGHTED N = 464, WEIGHTED N = 28,724

Less than 1 mile 6%

1 to 2 miles 15%

2 to 5 miles 34%

5 to 10 miles 22%

10 miles or more 22%
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Attitudes toward Autonomous Vehicles




Interest in Using and Owning Autonomous Vehicles

34% of residents are interested in owning an autonomous vehicle in the future, while 35% are not at

all interested.

43% of residents are interested in using an autonomous vehicle in the future.

INTEREST IN OWNING AUTONOMOUS VEHICLES
IN THE FUTURE

UNWEIGHTED N = 7,999, WEIGHTED N = 1,774,912

14%

Very interested

Somewhat interested 20%

Neutral 18%

Somewhat uninterested
Not at all interested 35%

| don't know

R

INTEREST IN USING AUTONOMOUS VEHICLES
IN THE FUTURE

UNWEIGHTED N = 7,999, WEIGHTED N = 1,774,912

19%

Very interested

Somewhat interested 24%

Neutral 15%

Somewhat uninterested 7%

Not at all interested 30%

| don't know 6%
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Interest by Demographics

Interest in autonomous vehicles was
analyzed by several demographic
variables.

Residents who are more interested in
using or owning autonomous vehicles in
the future include the following:

Younger residents

Residents with higher incomes
Residents of the Core Counties —
Urban region

INTEREST IN OWNING AUTONOMOUS VEHICLES
IN THE FUTURE BY AGE

18-24 25-34 35-44
Weighted N = 60,373 Weighted N = 314,607 Weighted N = 356,519

very interested [ 24% B 2 i
somewhat interested [ 20% B o4 B 23
Neutral [ 21% B 20 B 20

Somewhat uninterested [ 10% B 7% | kgD
Not at all interested 22% 21% 27%
I don't know | 2% | KD 5%

45-54 55-64 65-74
Weighted N = 325,015 Weighted N = 337,126 Weighted N = 275,044

Very interested - 15% 8% lo%

somewhat interested [l 18% B s ' 16%
Neutral [l 15% | REKEA B s
Somewhat uninterested . 8% . 8% l 5%
Not at all interested [ NGz 35> 1 2 T 45
I don't know [ 6% | 34 | R
75 OR OLDER

Weighted N = 106,228

Very interested | 5%
Somewhat interested [ 14%
Neutral [l 13%

Somewhat uninterested [ 4%

Not at all interested _ 52%

I don't know [l 12%

Significantly greater than overall
at 95% confidence level

Significantly less than overall
at 95% confidence level



Predicted Impacts of Autonomous Vehicles on Travel

The majority of residents predict that
they will travel about the same
amount as they do now when
autonomous vehicles are used.

25% reported they do not know how
they will travel in the future when AVs
are used.

PREDICTED FREQUENCY OF TRAVEL
WHEN AUTONOMOUS VEHICLES ARE USED

UNWEIGHTED N = 7,999, WEIGHTED N = 1,774,912

Travel more than now 9%

Travel the same amount 58%

Travel less than now

| don't know
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& Equity Analysis




Trip Rates

Residents with a disability have lower average daily trip rates than residents without a disability.

Residents between the ages of 35 and 54 have the highest average daily trip rates.

There is no difference in trip rate by gender.

AVERAGE DAILY TRIP RATE BY DISABILITY STATUS
UNWEIGHTED N = 32,776, WEIGHTED N = 3,008,832

Reported disability
No reported disability

Prefer not to answer

R

75 or older

AVERAGE DAILY TRIP RATE BY AGE
UNWEIGHTED N = 32,917, WEIGHTED N = 3,060,468

18-24 3.9

25-34 .

65-74
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Trip Rates

Hispanic, Asian, and Black or African American residents have lower average daily trip rates.

Note: the sample sizes for Native Hawaiian or Pacific Islander, Middle Eastern or North African, and American
Indian or Alaska Native are small (28, 58, and 101, respectively), causing more variation in observed trip rates.

AVERAGE DAILY TRIP RATE BY RACE AVERAGE DAILY TRIP RATE BY ETHNICITY
UNWEIGHTED N = 41,029, WEIGHTED N = 3,870,141 UNWEIGHTED N = 40,603, WEIGHTED N = 3,797,464
white | - ;
Black or African American _ 3.8 Not Hispanic, Latino, or Spanish origin
Asian NN ;7
Middle Eastern or North African _ 3.2
American Indian or Alaska Native _ 2.6 Hispanic, Latino, or Spanish origin
Native Hawaiian or other Pacific Islander _ 50
Two or more races _ 4.2
other NG £ 7 Prefer not to answer
Prefer not to answer _ 3.7

R



Mode Share by Disability Status

Residents who
reported a disability
are more likely to
make trips using the
public bus and less
likely to make trips in a
household vehicle.

MODE SHARE BY DISABILITY STATUS

REPORTED DISABILITY

NO REPORTED DISABILITY PREFER NOT TO ANSWER

Weighted N = 401,467 Weighted N = 13,004,156 Weighted N = 253,413

Rail | 1% | 1% 0.2%

School bus 0% 0% 0%
Public bus [l 13% | 2% | [30

Other bus | 2% | 0.4% 0%

Smartphone
ridehailing service | 0.5% 0.2% 0.1%
For-hire vehicle | 0.4% 0.1% ‘ 0.3%
Household vehicle 61% I o I

Other vehicle [l 7% Be% 2%
Micromobility | 3% | 1% 0.5%
Other | 1% | 1% | 0.4%
walk [l 12% B 0% B 5%

Significantly less than overall Significantly greater than overall

at 95% confidence level

at 95% confidence level
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Mode Use by Income

Households with incomes
less than $25,000 are
less likely to own a
vehicle.

10% of trips made by
residents in households in
the lowest income
category use the public
bus service.

R

VEHICLE OWNERSHIP BY INCOME

UNDER $25,000 $25,000-549,999 $50,000-§74,999
Weighted N = 206,806 Weighted N = 292,034 Weighted N = 261,162

o venicies [N 25% | B3 11%

41%

2 vehicles | 15% e 39%
3 vehicles || 3% 1 5% B 2
4 vehicles | 1% | 19 | B
5 vehicles or more 0% I 2% I 2%
$75,000-399,999 $100,000 OR MORE PREFER NOT TO ANSWER

Weighted N = 216,123 Weighted N = 560,853 Weighted N = 141,229

|

0% 30%
| EZ
| &3

Significantly less than overall
at 95% confidence level

0 vehicles | 0.5% | 03%

1 vehicle [ 259%
3 venicles [JJJJ 17+

4 venicles [J] 6%

5 venicles or more [ 4%

Significantly greater than overall
at 95% confidence level
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Trip Distance by Income

Residents in lower income households make a larger share shorter trips.

TRIP DISTANCE BY INCOME

UNDER $25,000 $25,000-349,999 $50,000-374,999
Weighted N = 1,163,422 Weighted N = 2,270,157 Weighted N = 2,361,082

Less than 1 mile 29% 23% 21%

1 to 2 miles 15%

-
@
ES

2to 5 miles 25% 23%

)
w
ES

5 to 10 miles

a
=

3
ES

16%

10 miles or more 15% _ 20% _ 24%
$75,000-$99,999 $100,000 OR MORE PREFER NOT TO ANSWER
Weighted N = 2,338,647 Weighted N = 7,258,408 Weighted N = 1,112,627

-
&
R

Less than 1 mile 21% 20% 16%

1to 2 miles - 15% 15%

10 miles or more 24% 24% 28%

Significantly less than overall . Significantly greater than overall
at 95% confidence level at 95% confidence level
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Smartphone-App Ride Service Use by Income

Residents in households with incomes over $100,000 are more likely to use smartphone-app ride
services.

SMARTPHONE-APP RIDE SERVICE USE BY INCOME
UNWEIGHTED N = 12,877, WEIGHTED N = 3,045,212

Under $25,000 22%

$25,000-$49,999 22%

$50,000-$74,999 24%

$75,000-$99,999 24%

$100,000 or more 39%

Prefer not to answer 19%




Lessons Learned & Next Steps




Wave 1 Lessons Learned

2 key areas to improve upon in Wave 2:

1. Sample Representativeness and continued focus on participation from
hard-to-survey groups.

2. Decreasing survey burden for reporting children’s trips to increase
children’s school trips rates.

R
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Lessons Learned: Wave 1 Study Design Experiments

t Differential Incentives
Increase completion rates for hard-to-survey populations

t Targeted Oversampling
Increase proportion of hard-to-survey households in the sample

Door-to-door Outreach
Encourage hard-to-survey households to participate

Travel Date Reassignment
Provide a second chance for survey dropouts to complete

Opportunity to make informed decisions about future efforts and

iIncorporate new methods with less risk.

R
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Increasing Representation in the Survey Sample

3 key actions to improve representation:

IS critical to obtaining sufficient participation from hard-to-
survey groups

to communicate the importance of the survey to residents to
encourage participation

once a hard-to-survey household engages
with the study encourage them to fully complete the survey

R
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Some variables are easier to efficiently oversample than others.

1. Oversampling

Overcoming known response biases in the sample:

Zero-car households
Low-income households
Minority households
Non-English speakers

People under 30
Large households

L

Harder to oversample:

Can sample students enrolled in
higher education to address age bias
Large HH response is often best
handled through incentive structure

R
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2. Qutreach @NEWPUBUEA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Targeted outreach to populations of interest to improve participation.

e Stakeholder identification and engagement

e Print and electronic news publications

e Community newspapers

e Social media

e Television

e Radio

e Connecting with community organizations and leaders
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RECRUITMENT

/ Mailed Invitation
@ Materials

» Address-based sampling
was used by drawing a
random sample of
addresses from all
residential addresses in
the survey region.

* Aninvitation letter was
sent to sample addresses
followed by two reminder

\postcards.

3. Recruitment and Engagement

ENGAGEMENT

\_

Informational Website\
Participate in the survey
Answers frequently asked
guestions

Call Center
Participate in the survey
Answer questions
Reminder calls

Survey Email Address
Answer participant

EY-LY

TRAVEL
BEHAVIOR
INVENTORY

YOU TRAVEL IN YOUR
[l COMMUNITY

guestions

Send reminder emails /

nnnnnnnn

R
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Next Steps
I\/Iajority of decision making for Wave 2 in the next 4 months

e|dentify primary data needs [-PreTest 400 completed HHs Outreach program *Final weighted data set
*Survey design & methodology +Validate methodology & sampling *Track ongoing performance *Final report & documentation
«Sampling considerations *QA/QC testing +7,500 completed HHs

Local/Unique circumstances *Assess results & plan for Wave 1

l MARCH-APRIL 2018 l MAY 2018 — SEPT 2018 l OCT 2018 - OCT 2019 1 NOV 2019 — APR 2020

fAssess Wave 1 results & plan for\ ( *Outreach program Flnal weighted data set (-Outreach program
Wave 2 . *Track ongoing performance *Final report & documentation *Track ongoing performance
*Refresh methodology & sampling 3,700 completed HHs 3,700 completed HHs
*QA/QC testing

APR 2020 - SEPT 2020 1 OCT 2020 - OCT 2021 1 NOV 2021 - MAR 2022 A OCT 2022 - OCT 2023 -

R

69



Project Workflow

DATA PROCESSING
PLANNING COLLECTION & REPORTING
APR 2020 — SEPT 2020 OCT 2020 — OCT 2021 NOV 2021 — MAR 2022

- Data Processing &
Participant Cleaning
Recruitment &

Engagement

Sample Plan
Development

Weighting

Monitoring

Survey Design
Survey Results

& Testing

Analysis

70
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Wave 2 Planning Tasks
Next 4 Months

Before each wave of data collection review:
e Schedule of meetings and deliverables
e Detailed scope assumptions

e Evaluation of changes for the upcoming year

Evaluation of risks for the upcoming year

Work plan refresh

Coordinating data needs

Questionnaire development
Sample planning

Participant recruitment and
engagement material refresh

Outreach planning
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Contacts

Www.rsginc.com JOANN LYNCH

RACHEL SCHMIDT

JEFF DUMONT

ELIZABETH GREENE




