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EXECUTIVE 
SUMMARY

1.0	 INTRODUCTION
The Wasatch Front Regional Council (WFRC), the Mountainland Association of Gov-
ernments (MAG), the Cache Metropolitan Planning Organization (CMPO), the Dixie 
Metropolitan Planning Organization (DMPO), the Utah Department of Transporta-
tion (UDOT), and the Utah Transit Authority (UTA) conducted the Utah Travel Study 
in 2012. The Utah Travel Study included a statewide Household Travel Diary survey 
as the core component of the project, as well as seven supplemental, yet comple-
mentary surveys. This suite of surveys will now serve as the basis for travel model-
ing activities and will inform regional and statewide transportation planning for the 
state of Utah. Resource Systems Group, Inc. (RSG) implemented the Utah Travel 
Study in conjunction with the six sponsoring agencies. 
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2.0	HOUSEHOLD TRAVEL DIARY SURVEY
The last household travel survey in Utah was conducted 
in 1993, along the Wasatch Front. Over the subsequent 
18 years, the state of Utah has experienced tremendous 
growth, along with transportation infrastructure and 
socio-economic changes that impact travel behavior and 
travel patterns. The 2012 Household Travel Diary survey 
data collection will now be the basis for understanding 
current travel in Utah. The data will inform the plans for 
continued growth and development in Utah in the con-
text of the Wasatch Choice 2040 long range development 
and transportation plan. 
The 2012 Household Travel Diary began in March and 
concluded in July. Households were invited, via first-
class mail, to participate in the one-day travel diary on a 
pre-assigned date (a Tuesday, Wednesday, or Thursday). 
Mailings included a pre-notification postcard, an invita-
tion packet that included all the materials and password 
necessary to complete the survey, and finally a pair of 
reminder postcards. Households could participate using 
the online web survey instrument or by calling the toll-
free number to complete the survey over the phone with 
a trained operator. 

One adult member was asked a set of questions about the 
household, wherein they provided demographic infor-
mation for both the household as a whole (number of 
people, number of vehicles, household income, etc.) and 
about each member within the household. In the travel 
diary section, each adult member of the household was 
asked to report their trips made during the pre-assigned 
travel day.To record travel information for the children 
and minors within each household, adult members were 
asked to fill out a simplified travel diary . As an incen-
tive for participation, households that completed this 
entire survey process, which included a “debrief survey” 
(described later) for each adult, were awarded with a $10 
Amazon.com gift card. 
Household level, person level, and trip level data were 
processed, cleaned, and weighted to reflect the true 
population of the state and its regions therein. The final 
dataset, which included records from 9,155 households, 
was analyzed and compared to each agency’s current 
travel demand model. 
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3.0	ADDITIONAL SURVEYS
Although the Household Travel Diary survey (described 
with more detail in Chapter 1) was the primary data col-
lection effort of the Utah Travel Study, seven additional 
surveys were conducted on a variety of topics. Each 
survey element was designed to understand different 
aspects of travel behavior and together form a compre-
hensive inventory of travel-related information for the 
state of Utah. The surveys are summarized in Table 1: 
Overview of Surveys Included in the Utah Travel Study.
The first set of surveys included travel diaries with data 
elements based on the main Household Travel Diary:
1.	 Long Distance Survey was a travel diary to un-

derstand the long distance trips (40+ miles) that 
Utahns make. Long distance travel happens more 
infrequently but greatly impacts a household’s 
vehicle miles traveled. The survey was administered 
twice over two different seasons, once as a “debrief 
survey” in conjunction with the Household Travel 
Diary and then again to a subset of households who 
completed the Household Travel Diary and who had 
volunteered to participate in future surveys. In order 
to capture more infrequent trips, respondents were 
asked to report their “most recent” long distance 
trip, which may have been the day before taking the 
survey or six months prior. (Chapter 1)

2.	 College Travel Diary was a one-day travel diary ad-
ministered to students from eight college and univer-
sities in Utah. College student travel is often under-
represented in traditional household diary surveys 
and so thesurvey focused on off-campus trips (one or 
both trip ends are off campus) made on the most re-
cent weekday, as opposed to on a pre-assigned travel 
date, as was the case for the main Household Travel 
Diary. The College Travel Diary’s survey design was 
otherwise very similar to the main Household Travel 
Diary. (Chapter 3)

The second set of surveys included surveys that largely 
were focused topical surveys while efficiently utilizing 
the same sample as that of the Household Travel Diary
3.	 Bike/Pedestrian Debrief Survey was administered 

in conjunction with the Household Travel Diary in 
that each adult who completed it was asked to report 
their walking and biking habits,behaviors, and opin-
ions. (Chapter 4)

4.	 Bike/Pedestrian Barriers Survey was admin-
istered to two groups: 1) a subset of households 
who completed the Household Travel Diary and 
volunteered to participate in future surveys and 
2) members of various organizations, bike clubs, 
neighborhood groups, etc. that were recruited. Due 
to the recruiting and public outreach effort, the Bar-
riers Survey used a “convenience sample” to attract 
as many survey participants as possible. The ques-
tionnaire focused on identifying physical barriers to 
walking and bicycling. Respondents were asked to 
report “problem areas” (unsafe intersection, road-
way with insufficient infrastructure, etc.) as a way to 
highlight and rank areas for possible improvement. 
(Chapter 4)

5.	 Attitude Debrief Survey was administered in 
conjunction with the Household Travel Diary in that 
each adult who completed it was asked their opin-
ions on a variety of transportation, economic growth, 
and land use planning topics. (Chapter 5)

6.	 Dixie (SunTran) OnBoard Survey asked riders of 
the SunTran bus system to provide details on their 
trip, their satisfaction with the service, and some 
demographic information. It was administered as its 
own survey during the fall of 2012. (Chapter 6)

7.	 Residential Choice Stated Preference Survey was 
administered to a subset of households who com-
pleted the Household Travel Diary and volunteered 
to participate in future surveys. The questionnaire 
asked one adult in the household to describe aspects 
of their current housing and neighborhood char-
acteristics, as well as what their ideal housing and 
neighborhood would be. Respondents also answered 
a series of trade-off questions, which were asked as a 
way to understand residents’ preferences for various 
housing characteristics. (Chapter 7)
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Table 1: Overview of Surveys Included in the Utah Travel Study

CHAPTER SURVEY(S) TOPICS
DATASET(S) LEVEL: 

NUMBER OF 
RECORDS

SAMPLE SIZE

1 Household Travel Diary Household, person, and trip character-
istics

Household

Person

Trip

9,155 households

18,171 adults, 8,875 
kids

101,404 trips

2
Long Distance Debrief AND 
Long Distance Standalone 

(identical surveys)
40+ mile trips

Household

Person

Trip

4,386 households 
(631 took the survey 

twice)

8,652 adults

25,698 trips

3 College Travel Diary Person and trip characteristics

Person

Trip

7,923 students

32,272 trips

4 Bike/Pedestrian Debrief AND 
Bike/Ped Barriers

Biking and walking travel behavior; 
physical barriers to increased biking and 

walking

Person

Problems/Barriers 
(walk and bike)

5,071 adults

5 Attitude Debrief Opinions about and attitudes towards 
land-use and transportation issues Person 5,266 adults

6 Dixie (SunTran) On-Board Trip origin and destination; customer 
satisfaction Person 558 adults

7 Residential Choice Stated 
Preference

Residents’ preferences for housing and 
neighborhood attributes

Person

Choices (experi-
ments)

2,795 adults
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4.0	STRUCTURE OF THIS REPORT
Each chapter describes a survey topic. In some cases, a topic included two different surveys 
(Bike/Pedestrian) or two different administrations of the same survey (Long Distance Travel 
Diary). Each chapter includes the following sections:
1.	 Introduction: a brief overview of the topic and chapter contents
2.	 Administration: a description of the methodology and approach used to collect survey 

data
3.	 Questionnaire: an outline of the survey questionnaire(s), including selected screen cap-

tures from the online survey instrument
4.	 Data Preparation: a summary of the steps taken to process the data, such as weighting, 

cleaning, merging, and recoding
5.	 Data Analysis: a series of charts, tables, and explanations of the survey results, including, 

in some cases, a comparison to the existing travel demand model
The appendix includes the full questionnaires for each survey as well as the screen captures 
from each page of the online survey. Each agency was also provided a compilation CD of the 
final datasets and final documentation. 



The purpose of the Household Travel Diary Survey was to 
gather detailed information about current travel habits in Utah, 
to serve as the basis for the state’s future travel modeling 
activities, and to inform the regional and statewide transporta-
tion planning. In the spring and early summer of 2012, 9,155 
households across the state contributed where all members of 
the household answered every single question in the House-
hold Travel Diary survey.
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1.0	 INTRODUCTION
The Wasatch Front Regional Council (WFRC), in conjunction with 
the Mountainland Association of Governments (MAG), the Dixie 
Metropolitan Planning Organization (DMPO), the Cache Metropoli-
tan Planning Organization (CMPO), the Utah Department of Trans-
portation (UDOT), and the Utah Transit Authority (UTA) conducted 
the 2012 Utah Travel Study. Resource Systems Group, Inc. (RSG) 
served as the consultant to assist in executing the work. 
The last household travel survey was conducted in 1993, along the 
Wasatch Front. Over the subsequent 18 years, the state of Utah has 
experienced tremendous growth, along with transportation infra-
structure and socio-economic changes that impact travel behavior 
and travel patterns. The 2012 household travel diary survey data 
collection will be the basis for understanding current travel in Utah. 
The data will inform the plans for continued growth and develop-
ment in Utah in the context of the Wasatch Choice 2040 long range 
development and transportation plan. 
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1.1	 INTRODUCTION TO THE UTAH TRAVEL STUDY SURVEYS

In addition to the typical household travel diary, this project – called the Utah 
Travel Study – included six additional survey elements which are described in 
Figure 1.1. Each survey element was designed to understand different aspects 
of travel behavior and together form a comprehensive inventory of travel-
related information. 

Figure 1.1: Utah Travel Study Overview

Introduction
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1.2.1	Household Travel Diary Survey
The purpose of the Household Travel Diary Survey 
was to gather detailed information about current 
travel habits in Utah, to serve as the basis for future 
travel modeling activities, and to inform the re-
gional and statewide transportation planning. 9,155 
households in all regions of the state contributed by 
completing the three parts of the Household Travel 
Diary during the spring and early summer of 2012: 
•	 The Household Information survey: A base sur-

vey that gathered information about the house-
hold and its members. 

•	 The Travel Diary: The heart of the survey. All 
adult members in the household recorded and 
reported all their travel during one pre-assigned 
weekday. Adults were also responsible for re-
cording their children(s) trips.

•	 The Debrief: At the end of the Household diary, 
participating households were assigned to take 
one of three debrief surveys. The purpose of the 
debrief surveys was to gather more information 
on three special topics: 

−− Opinions about and attitudes towards land-
use and transportation issues

−− Walk and bike habits
−− Long distance travel

1.2.2	Debrief Survey 1: Attitudes and 
Opinions

The Attitudinal Debrief survey, one of the three 
Household Travel Diary debrief surveys, was admin-
istered in the spring and early summer of 2012. The 
questionnaire asked respondents about their opin-
ions on transportation and land-use planning topics, 
which were customized based on the household’s 
home region. 
This work is described in more detail in Chapter 5. 

1.2.3	Debrief Survey 2: Long Distance 
Travel

The second debrief survey asked adults to report 
their recent long distance trips, which, for the sake 
of this study, were defined as trips greater than 40 
miles. Given that the Household Travel Diary Sur-
vey exclusively captured typical weekday travel, the 
purpose of this long distance diary was to better 
understand the characteristics of longer, but perhaps 
less frequently made, trips. 
This survey was conducted twice to capture long 
distance travel during two seasons: The first coincid-
ed with the other debrief surveys in the spring and 
early summer of 2012. The second was a standalone 
survey in the fall of 2012. These surveys, along with 
the combined results, are described in Chapter 2. 

1.2.4	Debrief Survey 3: Walk/Bike 
Survey

The third debrief survey asked respondents about 
their walking and biking travel habits. This debrief 
survey was administered in the spring and early 
summer of 2012, but was not administered to resi-
dents of the rural region (UDOT). This work, along 
with the survey and results from the Walk/Bike Bar-
riers Survey, are described in Chapter 4. 

1.2	 STRUCTURE OF THIS REPORT
Each survey will be described in a separate chapter of this report, as outlined below. The remainder of this chapter 
will discuss the Household Travel Diary Survey.
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1.2.6	Walk/Bike Barriers Survey
Whereas the Walk/Bike Debrief Survey focused on 
walk/bike habits and reasons for those behaviors, 
the Walk/Bike Barriers Survey focused on iden-
tifying physical barriers to walking and bicycling. 
Respondents were asked to report “problem areas” 
(unsafe intersection, insufficient infrastructure, etc.) 
as a way to highlight areas for improvement. 
The Walk/Bike Barriers Survey was administered 
in the fall of 2012. Its results, combined with those 
from the Walk/Bike Debrief Survey, are presented in 
Chapter 4. 

1.2.7	Residential Choice Stated 
Preference Survey

The Residential Choice Stated Preference Survey fo-
cused on housing and neighborhood attributes, both 
current and ideal. Respondents described aspects 
of current housing and neighborhood character-
istics, as well as what ideal housing and neighbor-
hood would be. Households that had volunteered to 
participate in additional surveys after the Household 
Travel Diary were invited to the Stated Preference 
Residential Choice survey, along with participants in 
the 2011 UTA on-board survey. 
The Residential Choice Stated Preference survey 
was administered in the spring and early summer of 
2012.

1.2.8	Dixie On-Board Transit Survey
An origin-destination survey was conducted in the 
fall of 2012 aboard SunTran buses in the Dixie Met-
ropolitan Planning Organization (MPO) region. This 
work is briefly described in Chapter 6. 

1.2.5	College Student Travel Diary 
Survey

Student (college or university) travel habits were 
examined with a College Travel Diary. The struc-
ture and content of this survey closely followed the 
Household Travel Diary, with a few simplifications. 
Unlike the Household Travel Diary, which required 
reporting travel for all household members on a 
pre-assigned travel date, the College Travel Diary 
only asked respondents to report on their own travel 
from the most recent weekday. 
Eight colleges participated: Dixie State College, LDS 
Business College, Salt Lake Community College, Utah 
State University, Utah Valley University, University 
of Utah, Weber State University, and Westminster 
College.
The College Travel Diary was administered in the 
spring2012 prior to the conclusion of the semester. 
The effort is described in more detail in Chapter 3. 

Introduction
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2.0	ADMINISTRATION
This section describes the methods used to collect data and complete the 
travel diary study. RSG employed a multi-mode data collection strategy with 
an emphasis on the advanced web-based diary retrieval survey that includes 
the option of telephone retrieval.

2.1	 SURVEY SAMPLE

2.1.1	 Sampling Frame and Sample Size
The 1993 Household Travel Diary sampled residents from Weber, Davis, Salt 
Lake, and Utah counties only. The final dataset included responses from 3,100 
households. By comparisons, the scope of the 2012 Household Travel Diary 
Survey was considerably larger, both geographically and in total number of 
responses. 
The sampling frame was all residential addresses in the study area (Figure 
1.2), which included all ZIP codes that are either partially or entirely within 
the state of Utah. The sample was organized in terms of regions. In addition 
to the pre-defined Metropolitan Planning Organization (MPO) areas, special 
attention was given to key regions that are experiencing significant growth. 
More specifically, RSG sampled a relatively larger number of households in 
the counties adjacent to the MPO regions rather than using a strictly popula-
tion-proportional sample. This was done in order to better understand and 
increase statistical confidence in the high levels of commuting traffic into the 
MPO areas from Tooele County, Summit County, Box Elder County, Morgan 
County, Juab County and Wasatch County. To achieve this higher sampling 
rate in these edge counties and stay within the project’s budget, RSG shifted 
(based on the plan that was originally proposed) some sample from the most 
rural counties into these target regions. Overall, this was a minor adjustment 
that struck a balance between being better able to understand longer dis-
tance travel in/out of the MPO areas, and also understand the differences in 
travel behavior and attitudes throughout the state.   

Given this information, the sample sizes used (for the pre-test survey and the 
full survey) were based primarily on the following factors:
•	 Bench-marking of industry practices throughout the U.S;
•	 RSG’s understanding of sample sizes suitable for statewide travel diary 

studies;
•	 RSG’s ongoing work and understanding of transportation forecasting in 

the context of urban growth and development. 
•	 Recognition of the need to over-sample in the smaller, rapidly growing 

MPO areas (Cache/Dixie) and RPO areas adjacent to the Wasatch Front 
(Tooele, Box Elder, Summit, etc.) to support a deeper understanding of 
emerging travel demand.
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Figure 1.2: Sampling Frame – All Households Invited to Participate

Administration
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Table 1.1: Sample Plan
REGION/GEOGRAPHY DESIRED SAMPLE INVITED 

HOUSEHOLDS
2010 

HOUSEHOLDS
PERCENT OF 2010 

HOUSEHOLDS

Cache 700 8,236 34,722 2.0%

Dixie 900 14,341 46,334 1.9%

MAG 1,400 17,668 140,602 1.0%

WFRC 3,800 62,764 514,915 0.7%

Iron/San Pete 300 4,473 141,119 1.1%

Tooele/Box Elder/Summit/Wasatch/Juab/Morgan 900 12,402

UDOT: Rural Utah 300 5,004

Total 8,300 124,888 877,692 0.9%

2.1.2	 Address Based Sample
The sampling unit was an individual address. RSG used 
an address database from the U.S. Postal Service’s Com-
puterized Delivery Sequence (CDS) File, an electronic da-
tabase that provides and continually updates all mailing 
addresses served by the USPS, with the exception of gen-
eral delivery. The CDS File contains address information 
for all other varieties of addresses, including addresses 
that receive (or have received) mail delivery, addresses 
only delivered on a seasonal basis, vacant addresses, and 
throwback addresses (addresses not delivered to because 
of PO boxes). The CDS File also contains households 
with all types of telephone (e.g. no-telephone, landline 
only, cell phone mostly, cell phone only) and combina-
tions therein. RSG used the address-based sample frame 
maintained by Marketing Systems Group (MSG), which 
is updated bimonthly and stratified based on residential 
land use classifications, as well as by geographic location 
within the state of Utah.
The invited household addresses for the pre-test and full 
sample were randomly selected among all existing resi-
dential addresses within each region, proportional to the 
number of households in that region. All counties that are 
either partially or entirely within the state of Utah were 
included in the sample. Once the set of addresses was 
obtained by RSG, each address was randomly assigned a 
travel date. Each group of travel dates was then verified 
for uniform spread through the study area. 

Table 1.1 summarizes the sample plan by geography. 

Because the sample was based on residential addresses, 
these records can be matched to other datasets, which 
are commonly referred to as “ancillary data.” In this case, 
the ancillary data were appended to the known address-
es and used for the following purposes:
•	 Allow comparisons between respondent households’ 

reported data and the ancillary data available for the 
full recruited sample to the subset of study partici-
pants;

•	 Demonstrate the ability to analyze non-response bias 
by comparing the ancillary data available for the full 
recruited sample to the subset of study participants;

•	 Adjust the sampling plan toward the end of the ad-
ministration period in order to target specific types 
of households that may have been responding less 
frequently than others.

Among the ancillary data that MSG appended to the 
residential address were telephone number, latitude-
longitude location, dwelling type, and household income. 
Comparisons between the final survey sample and Cen-
sus data can be found in “Data Weighting”.
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2.2	 SURVEY INVITATION MATERIALS

Figure 1.3: Pre-Notification and Reminder Postcards (front and back)

The Utah Travel Diary Survey invitation and outreach 
process included the following methods:

−− Printed materials for mail-out invitation packets 
and postcard reminders

−− Email reminders to study participants
−− Outbound calls made to certain households

In addition, all outreach and survey materials included a 
toll-free phone number and an email address so that re-
spondents could call/email with questions or comments.
RSG sent all printed survey materials via first-class mail. 
All printed materials and online graphics featured consis-
tent visual elements, including survey titles and descrip-
tion, color scheme, fonts, logos and picture graphics. The 
intended effect of this coordination was to connect all in-
vitations, reminders, and other notices about the project.

Administration

2.2.1	 Postcards
One pre-notification (advance notice) postcard was sent 
to arrive approximately 6-7 business days prior to the 
assigned travel date. The postcard announced the study 
and conditioned the household to expect a survey invita-
tion in the coming days. On average, pre-notification 
announcements have been shown to improve the base 
response rate by 15%. 
Two additional postcards were also mailed to each 
household, reminding them to complete the survey. The 
first reminder postcard arrived approximately on the 
assigned travel day and the second reminder postcard 
arrived approximately 2-3 days after the assigned travel 
day. 
All information and instructions on the postcards was 
printed in both English and Spanish.
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2.2.2	 Survey Invitation Packet
The survey invitation packet was sent out in an envelope and scheduled to arrive approximately 3-4 days prior to the 
assigned travel date. The survey invitation packet included:

Figure 1.4: Invitation Packet 
Envelope

Figure 1.5: Invitation Letter and FAQ Sheet (English, front and back)

Figure 1.6: Invitation Letter and FAQ Sheet (Spanish, front and back)
PO Box 899 •  Salt Lake City •  Utah 84110

TRAVEL STUDY
UTAH

Patrocinado por

Lo invitamos a compartir sus experiencias de traslado en su 
región y en Utah porque un buen sistema de transporte es esencial para nuestra calidad de vida. Las agencias de 
transporte y planeación en Utah están patrocinando un estudio para entender mejor los patrones actuales de viaje y 
sus actitudes sobre el sistema de transporte en el estado. Esta información ayuda al sistema estatal de transporte y 
planeación a entender mejor sus necesidades para dar prioridad a proyectos futuros.

¡Su participación es importante! Su hogar es uno de los pocos que ha sido seleccionado al azar para participar en 
este estudio en todo el estado de Utah, por lo que su respuesta tendrá un impacto significativo en su región y en el 
estado. Como un agradecimiento a su participación, le otorgaremos una tarjeta de regalo de Amazon.com con un 
valor de $10.

Participar es fácil:

Inicie la sesión en nuestro sitio web seguro 
usando su contraseña:

O participe por teléfono: Llame al  1-888-202-8995

Lleve un registro de sus traslados.  El lunes 28 de febrero, cada miembro de su familia debe llevar un registro 
de cada traslado hecho ese día. Puede utilizar el Registro de Viajes adjunto para anotar los detalles de todos 
sus traslados.

Su privacidad será protegida y su nombre y dirección nunca serán ligados al formulario de la encuesta, así que todas 
las respuestas permanecen anónimas. Por favor acuda al sitio web del estudio para conocer nuestra política de 
privacidad. Si tiene alguna pregunta adicional, por favor envíe un mensaje de correo electrónico a utah@rsgsurvey.com 
o llame 1-888-202-8995.

Agradecemos su tiempo y sus ideas al responder esta invitación para el estudio. Le agradecemos de antemano por su 
importante contribución para mejorar el transporte en Utah.

Atentamente,

Letterdate_Sp

PASO 
1

PASO 
2

PASO 
3

Proporcione una breve información sobre usted y su hogar.

Sitio web 
del estudio:  https://www.rsgsurvey.com/utah

Contraseña: UTXXXXXXXX

Lunes – Viernes:   9 AM - 10 PM MT
Sábado:    10 AM - 4PM MT

¡Y eso es todo!

M. Walter Steinvorth, Jr., Transportation Planning Manager
Organization Name

O deje un mensaje indicando su número y la mejor hora 
para comunicarnos con usted.

Cuéntenos sobre sus traslados.  Complete esta encuesta en línea o por teléfono usando su contraseña. Le 
preguntaremos sobre los viajes que usted y los miembros  de su hogar han hecho ese día. Por favor vea el 
reverso de esta carta para mayor información y las respuestas a las Preguntas Frecuentes.

FREQUENTLY ASKED QUESTIONS

TRAVEL STUDY
UTAH

PREGUNTAS FRECUENTES

¿Cuándo debo responder la encuesta? ¡En cualquier momento! Después de terminar sus traslados en una fecha dada.

¿Quién debe responder la encuesta? Usted Todos los adultos deben completar el diario de viaje

¿Cuánto tiempo dura la encuesta? Menos de 5 minutos Aproximadamente 15 minutos

¿De qué se trata la encuesta? Le preguntamos sobre 
su familia y los vehículos 
que usan.

Le pedimos a cada miembro adulto de su hogar que lleve un 
registro de todos los viajes o traslados hechos en la fecha de viaje 
asignada usando su Registro de Viajes y después vuelva a este 
sitio web o llámenos para contarnos acerca de sus traslados y sus 
opiniones sobre el transporte en Utah. Además los adultos deben 
hacer el reporte de los traslados de los niños menores de 18 años. 

Información General
 � ¿Cuál es el propósito del 

estudio?
El propósito del estudio es conocer 
más sobre los patrones diario de 
viaje de los residentes de Utah.

 � ¿Cómo fui seleccionado para 
participar? 
Todos los hogares seleccionados 
fueron seleccionados al azar de 
una lista de todas los domicilios 
residenciales en todo Utah.

 � ¿Por qué debo participar? 
Sus respuestas tendrán un impacto 
significativo porque el suyo es uno 
de los pocos que fueron invitados a 
participar en todo el estado de Utah.

 � Mis traslados no son “típicos” -- 
¿aún así debería participar?
¡Sí! Este estudio es acerca de todos 
los tipos de viajes y traslados y de 
cómo los residentes de Utah hacen 
esos traslados. Queremos saber todo 
tipo de información para entender 
mejor las necesidades de transporte 
y decidir sobre la prioridad de 
proyectos futuros.

 � No me traslado mucho -- ¿de 
todas formas debo participar? 
¡Sí! Aún cuando no haya hecho 
ningún traslado o viaje en su fecha 
de viaje asignada, esa información es 
importante para nosotros.

 � ¿Cómo protegen mi privacidad 
personal?
Todas sus respuestas son 
estrictamente confidenciales. Sus 
respuestas se agrupan con las 
respuestas de todos los demás 
hogares participantes y no serán 
analizadas de forma individual. Una 
copia de las políticas de privacidad 
está disponible en el sitio web del 
estudio.

 � ¿Qué obtengo por participar?
Como muestra de nuestro 
agradecimiento por su tiempo 
y esfuerzo, su hogar recibirá un 
certificado de regalo de Amazon.com 
con un valor de $10.

Responder la Encuesta

 � ¿Para qué se usa el “Registro de Viaje”? 
El «Registro de Viaje» es la forma de llevar un registro de los detalles de sus viajes. Toma sólo unos cuantos 
segundos después de cada viaje, anotar los detalles de éste.

 � ¿Por qué se le asigna a mi familia una fecha específica de viaje o traslados? 
La meta de esta encuesta es entender completamente los patrones y preferencias de viaje en cada región y 
en todo el estado de Utah y el primer paso es entender todo el traslado en un día específico. Para muchas 
personas su fecha asignada de viaje será un día normal. Para otros que tal vez se hayan quedado en casa, 
estén fuera de la ciudad o no hayan tenido un día típico -- su participación aún es necesaria. Cualquier tipo 
de traslado (caminar, andar en bicicleta, tránsito, manejar, etc.) es importante, así como lo es la fecha de 
viaje asignada.

 � ¿Qué es un viaje o traslado? 
Un viaje consiste en cualquier traslado por aire, auto, tren, autobús, bicicleta, caminando o por cualquier 
otro medio que implique un cambio de locación o domicilio.

 � ¿Puede mostrarme algún ejemplo de viajes o traslados?
Sí. Aquí le mostramos algunos ejemplos para su consideración:
•	 Me traslado en autobús de mi casa al trabajo
•	 Monté mi bicicleta por 25 minutos durante mi almuerzo con dos compañeros de trabajo 
•	 Fui al cine con mi amigo en su auto
•	 Fui por mis hijos a la escuela
•	 Paseé al perro 20 minutos cuando llegué a casa del trabajo 
•	 Me detuve en la ventanilla de McDonald’s para comprar unas papas
•	 Me detuve a comprar gasolina y un refrigerio 
•	 Llevé a mis padres a conocer el vecindario el domingo 
•	 Mi esposo me llevó a la estación del autobús y de ahí tomé uno al trabajo

 � ¿Qué constituye un hogar o la familia? 
Todos los que viven en una unidad y comparten la cocina son parte de la familia o del hogar.

Visión General del Estudio
Este estudio tiene 2 partes

Después de completar ambas partes, su familia recibirá un certificado de regalo de Amazon.com con un valor de $10.

1
ENCUESTA SOBRE 
LA INFORMACIÓN 

DE SU HOGAR

2
ENCUESTA DE 
TRASLADOS 

DIARIOS

Sitio Web Seguro para el Estudio
https://www.rsgsurvey.com/utah/home

Llame sin costo
1.888.202.8995

Correo electrónico
utah@rsgsurvey.com

Invitation Envelope: Each invitation 
packet was branded on the outside 
with a return address P.O. Box in 
Utah to match the look and feel of 
the study website and postcards. As 
part of the process of determining an 
accurate response rate, RSG tallied 
any “return to sender” mailings that 
were undeliverable (Figure 1.4).

Invitation Letter: The invitation letter was printed on Utah Travel Study 
letterhead and served to explain the purpose of the study, the study spon-
sors, and why it was in the household’s best interest to fully participate in 
the study. The letter also included the study website and password for the 
household. On average, introductory letters have been shown to improve 
the base response rate by 30% (Figure 1.5 and Figure 1.6)
Study FAQ document: Each invitation packet included a double-sided 
document with basic information and commonly asked questions and 
answers about the project and the survey itself.
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TRAVEL STUDY
UTAH

LONG DISTANCE TRIPS                        VIAJES DE LARGA DISTANCIA

Please think about your most recent long distance trip(s)...  

WHY YOU TRAVELED

HOW YOU TRAVELED

WHEN YOU TRAVELED

HOW MANY PEOPLE 
TRAVELED WITH YOU

WHERE YOU TRAVELED

!

!

!

!

!

!

!
!

!

!

!

!

!

!

Business | Neg
oc

io
s

Por favor piense en su más reciente viaje de larga distancia...

In the survey, we’ll ask you some questions about the long-distance trips you’ve most recently made. 

For many Utahns, long-distance trips are a part of life.  Understanding more about the 
long distance trips that people make will help transportation and planning agencies 
prioritize and improve future infrastructure projects.

Un viaje de larga distancia = 

Para muchos habitantes de Utah los viajes de larga distancia son parte de su vida. 
Entender más sobre los viajes de larga distancia que la gente hace ayudará a las 
agencias de transporte y planeación a establecer las prioridades y mejorar los 
proyectos futuros de infraestructura. 

?

A long distance trip  =  
A trip that is more than 40 miles Un viaje de más de 64 kilómetros

En la encuesta le haremos preguntas sobre los viajes de larga distancia que haya hecho más recientemente.

Figure 1.7: Travel Log (front and back) Figure 1.8: Long Distance Insert

All information in the invitation packets was printed in both English and 
Spanish, either on the same document in the case of the travel log, or on 
separate documents in the case of the invitation letter and the FAQ Sheet.

Travel Log: Each invitation packet included three travel 
logs that served as a “worksheet” for household mem-
bers to record information about their daily trips, which 
they could later use as a resource for completing the 
survey online or over the telephone. This document was 
also available on the study website to download and 
print additional copies (Figure 1.7).

Long Distance Travel insert: For those households 
that were randomly selected to participate in the Long 
Distance Travel Diary debrief section, the invitation 
packet included a description of long distance travel and 
conditioned the household to expect this debrief survey 
(Figure 1.8). 

Administration
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2.2.3	 Email Reminders to Study Participants
Respondents were asked to provide a contact email for the household in the 
Household Information Survey. RSG used the email addresses to send house-
holds reminders and encourage participation, as well as send Amazon.com 
gift cards to those households that had completed the entire survey. A total 
of four possible emails were sent to households that had not completed their 
travel diaries. Households that preferred to be contacted by telephone were 
contacted by Westat, a marketing research firm. Once a household completed 
the entire survey, they were no longer contacted for reminders either via 
email or phone. 
Morning of the household’s assigned travel date: An email was sent to 
the primary contact email address for those households that had already 
provided an email address as part of the Household Information Survey. This 
message thanked the household for completing the Household Information 
Survey and reminded the household of their assigned travel date.
On the day immediately after the assigned travel day: Any household that 
had at least one adult who had not yet completed his or her travel diary was 
sent a follow-up email reminding them to go online and complete their travel 
diaries and enter their trips to qualify for the Amazon.com gift card incentive. 
Third and fourth follow-up  reminder email: Two additional follow-up 
emails—one on the Saturday following the travel date and one on the Tues-
day after the travel date—were sent within seven days of the assigned travel 
date to households that still had not completed all of their assigned travel 
diaries. 
All reminder emails provided general information about the project and the 
incentive for its completion. Additionally, the emails included the study web-
site, the household’s login password, and a return email address for partici-
pants with any questions or comments about the project. All email commu-
nication was sent from the project email address (utah@rsgsurvey.com). RSG 
has a standard of responding to emails sent from participating households 
within one business day. 
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online participants saw. Data from respondents that used 
the call-in option were fully integrated with all other 
respondents’ answers. The telephone operators also had 
additional materials and information on hand, such as 
the project FAQ’s and copies of all printed materials, to 
inform their dialogue with household members. In addi-
tion to fielding inbound calls, the call center placed tar-
geted outbound calls to households from rural regions, 
where Internet access is scarcer and survey participation 
was expected to be lower. RSG provided Westat with a list 
of invited households in rural counties outside of MPO 
boundaries and in the Dixie MPO region to contact in 
order to help focus the outbound call effort. 
During the full survey administration, approximately 
31% of the households that completed the entire sur-
vey had at least some contact with Westat (received an 
inbound call and/or participated in at least some portion 
of the survey). Interviewers answered general questions 
about the survey, helped resolve technical issues with the 
survey, and guided respondents through the survey. 

2.3.1	 Spanish Translation
Due to the growing population of Spanish speakers in 
Utah, all parts of the survey were offered in both English 
and Spanish.  RSG used a translation company (Transla-
tionCzar) to perform the translations.
All written materials, including the survey invitation and 
the reminder postcards, were sent with both English and 
Spanish versions.  The online survey was also offered 
in both English and Spanish; respondents could easily 
choose to switch back and forth between English and 
Spanish on each page of the survey.  Participants who 
opted to take the survey by phone were provided foreign 
language service that as part of Westat’s standard survey 
operation.  
The structure of the survey and the questions remained 
the same for both English and Spanish survey versions, 
and the Spanish version represented a direct translation 
from the English version. Therefore, all responses were 
analyzed as one dataset, regardless of survey language.  

2.3	 SURVEY RETRIEVAL
The primary survey instrument for the Utah Travel Study 
was the RSG online survey, administered through a web-
site produced specifically for the project. In addition to 
the survey, the project also used a related website to host 
relevant information about the Utah Travel Study, such as 
press releases and raffle winners. 
One adult in the invited household was asked to first 
complete a brief Household Information Survey. On the 
household’s assigned travel date (or a date very soon 
thereafter), each member completed the Travel Diary 
section of the survey by logging all the trips made on that 
particular day. Respondents could also opt to complete 
the survey via telephone. Calls to the projects’ toll-free 
telephone number were fielded by Westat. In some cases, 
respondents may have used both methods to complete 
their household survey. Finally, respondents could also 
reach RSG by emailing utah@rsgsurvey.com with ques-
tions or requests. 
Online – To participate in the online version of the Utah 
Travel Study, participants logged onto the survey web-
site and entered their household-specific eight-digit 
password. These passwords were included in the invita-
tion packet, as well as on each of the postcard and email 
reminders. At any point, respondents could exit out of the 
survey and later return to the survey homepage, log in 
using their password, and continue from where they left 
off. 
Telephone – For respondents who preferred not to com-
plete their survey online or lacked Internet access, mem-
bers could call a toll-free number and Westat operators 
were available to administer the survey over the phone. 
Additionally, participants could choose to be contacted 
at a preferred date and/or time, and the operators would 
make an effort to reach the households at their preferred 
time(s). For non-English speaking households, Westat 
offered a foreign language service during business hours 
and early evenings so that respondents could complete 
the survey in the language of their choice.
The toll-free telephone number associated with the proj-
ect was printed on all invitation materials for the survey 
(postcards, invitation packet, etc.). Call center operators 
were trained to administer the identical survey that 

Administration
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2.4	 PRE-TEST SURVEY
RSG conducted a pre-test survey 
in January and February 2012. The 
purpose of the pre-test survey was to 
evaluate the overall success, efficacy, 
and methodology of the survey be-
fore the full survey launch in March 
2012. In the pre-test, 4,230 house-
holds were invited to take the Utah 
Travel Study, of which 203 house-
holds completed the survey where 
every household member answered 
every single survey question. The 
goals and objectives of the pre-test 
process are described in Table 1.2.

Table 1.2: Pre-Test Goals and Tasks Performed
PRE-TEST GOALS TASKS PERFORMED

Allow the project team to evalu-
ate the overall survey process 
and to identify any areas for 
improvement prior to the main 
survey.

Reviewed question wording and response categories 
in terms of clarity and confusion for respondents

Evaluated the full range of procedures associated 
with respondent contact, data retrieval, and data 
processing for the household diary and subsequent 
debriefing surveys

Examined the full data-set for quality and meeting 
client modeling needs

Evaluate the effectiveness of 
the survey materials – both 
the survey instrument and all 
accompanying materials such as 
the memory jogger, postcards, 
invitation materials, etc.

Determined the time required for respondents to 
complete the questionnaire online and over the 
telephone, both the range and the average

The pre-notice letter, instructions, and memory jog-
ger were tested as a part of the pretest. Attention 
was given to question compatibility with previous 
travel surveys

Properly estimate and plan for 
reasonable response rates.

Checked and confirmed incidence and response rate 
assumptions

Determined if there were any sub-populations that 
needed additional focus for the main study by overs-
ampling or offering a higher incentive

At the end of the Travel Diary por-
tion of the pre-test survey, all adult 
participants were asked two open-
ended questions regarding feedback 
for how the survey could be im-
proved upon:
•	 Were there any instructions, 

directions, or questions that 
were confusing or unclear? If so, 
please tell us which instructions 
were confusing and why.  We 
also welcome suggestions for 
how to improve.

•	 Do you have any general rec-
ommendations for how we can 
further improve the study?  If 
so, please tell us your ideas and 
suggestions for how to improve 
our study.
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2.5	 FULL SURVEY
Between March and June, 2012, RSG 
invited a representative sample of 
124,888 households within the study 
area to complete the Utah Travel 
Study. All invited households were 
randomly assigned one of 33 travel 
dates beginning on Tuesday, March 
27, and ending on Thursday, June 28. 
To best capture a snapshot of each 
member’s typical weekday trips, all 
assigned travel dates occurred on a 
Tuesday, Wednesday, or Thursday 
(Table 1.3). 
On any given travel date from March 
through May approximately 3,500 
households were invited to partici-
pate. Using the Memorial Day holiday 
as a break, the project team revised 
the schedule and sample sizes for the 
remaining travel dates in two ways:
1.	 The remaining travel dates were 

condensed into two consecu-
tive weeks during late June, thus 
avoiding the Independence Day 
holiday. This meant that more 
households were assigned to 
each travel date (between 4,000 
and 6,000). 

2.	 The total number of invitations 
was also reduced given the 
higher-than-expected response 
rate. RSG oversampled house-
holds within the regions that 
were responding at a lower rate 
in order to achieve a balance 
sample. 

Table 1.3: Survey Invitation Schedule
WAVE NUMBER TRAVEL 

DATE
DAY OF 
WEEK

INVITED 
HOUSEHOLDS

COMPLETES

1 1 3/27/2012 Tue 3505 206

1 2 3/28/2012 Wed 3490 218

1 3 3/29/2012 Thu 3505 233

1 4 4/3/2012 Tue 3498 241

1 5 4/4/2012 Wed 3499 216

1 6 4/5/2012 Thu 3499 252

1 7 4/10/2012 Tue 3506 297

1 8 4/11/2012 Wed 3497 254

1 9 4/12/2012 Thu 3506 236

1 10 4/17/2012 Tue 3492 323

1 11 4/18/2012 Wed 3502 248

1 12 4/19/2012 Thu 3495 237

1 13 4/24/2012 Tue 3501 260

1 14 4/25/2012 Wed 3497 272

1 15 4/26/2012 Thu 3492 270

2 16 5/1/2012 Tue 3497 249

2 17 5/2/2012 Wed 3494 242

2 18 5/3/2012 Thu 3506 277

2 19 5/8/2012 Tue 3493 287

2 20 5/9/2012 Wed 3482 230

2 21 5/10/2012 Thu 3501 277

2 22 5/15/2012 Tue 3491 289

2 23 5/16/2012 Wed 3493 285

2 24 5/17/2012 Thu 3500 279

2 25 5/22/2012 Tue 3494 306

2 26 5/23/2012 Wed 3500 286

2 27 5/24/2012 Thu 3497 249

3 28 6/19/2012 Tue 6102 384

3 29 6/20/2012 Wed 6010 422

3 30 6/21/2012 Thu 6062 417

3 31 6/26/2012 Tue 4087 305

3 32 6/27/2012 Wed 4115 294

3 33 6/28/2012 Thu 4080 314

Total 124,888 9,155

Administration

Note that the number of completed 
surveys per travel date in Table 1.3 
represents the household’s final 
travel date, which, in the case of 
travel date reassignment (described 
below), was different. For example, 
if a household was originally invited 
to participate with a 4 April 2012 
travel date but was later reassigned 
to 16 May 2012, that household 
would be listed as a complete for 
the “5/16/2012” travel date. This 
was the case for 84 of the 9,155 total 
households (0.9%). 
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Although the travel dates organized the administrative effort, data from all 
travel dates were combined and used in the final analysis. 
Response rate exceeded expectations in all regions (except for in rural Utah), 
which resulted in a final sample size of 9,155 households. The regional break-
down is summarized in Table 1.4. It should be noted here that a small number 
of households were invited as a part of one region but subsequently moved 
into the proper region during the data preparation phase of the project. This 
was done because the home coordinates provided by the respondent during 
the survey were deemed to be more accurate. The result is that the response 
rates shown by region are approximate. It is also worth noting that these 
seven regions were condensed down to four regions for summary and analy-
sis processes. This is described in greater detail later in this report. 

Table 1.4: Final Sample Sizes and Response Rates
REGION/

GEOGRAPHY
DESIRED 
SAMPLE

FINAL 
SAMPLE

FINAL 
SAMPLE/
DESIRED

FINAL 
RESPONSE 

RATE

Cache 700 808 115% 9.8%

Dixie 900 1,015 113% 7.1%

MAG 1,400 1,556 111% 8.8%

WFRC 3,800 4,236 111% 6.7%

Iron/San Pete 300 328 109% 7.3%

Tooele/Box Elder/
Summit/Wasatch/

Juab/Morgan
900 940 104% 7.6%

UDOT/Rural Utah 300 272 91% 5.4%

Total 8,300 9,155 110% 7.3%

2.5.1	 Travel Date Reassignment
Throughout the survey administration, RSG compared the sample size and 
response rate to targets, and made efforts to maximize the survey completion 
rate while containing costs. 
In early May, at the midpoint of the survey administration period, the re-
sponse rate varied slightly by region and household income. In order to 
achieve the desired sample sizes by region (and household characteristics), 
RSG implemented two strategies for the second half of the survey:
•	 Increase capacity at the Westat call center to allow more time for targeted 

outbound reminder calls.
•	 Provide households that had completed the Household Information 

Survey but had not yet started the Travel Diary with an additional chance 
to participate. These 889 households were sent a follow-up email inform-
ing the household of their opportunity to still participate with their new 
assigned travel date. 
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2.6	 SURVEY INCENTIVES
Survey incentives were used to encourage participation. The suite of survey 
invitation materials included notification of the $10 incentive (an Amazon.
com gift card) that would be sent to each household upon completing the 
entire survey. 
Near the end of the Household Information Survey, households were asked to 
provide a contact email address. In addition to sending email reminders, RSG 
used the contact email address to email $10 Amazon.com gift cards to house-
holds that completed the entire survey. A message was included with each of 
the gift cards that read:

Thank you for recently completing the Utah Travel Study. We know you 
could have easily ignored the invitation, but you didn’t, which means your 
survey answers will help planners better understand and prioritize future 
transportation projects in your area and throughout the state.
Here’s a $10 gift card to Amazon.com as a token of our appreciation. 
Thank you again for participating in the study!
Utah Travel Study

For households that completed the survey over the phone with Westat or 
entered an invalid email address, RSG sent the $10 gift card via first class mail 
to the household’s mailing address. 
Part of the reassignment effort included an increased incentive to those 
households who had partially completed the survey. These 889 households 
(described above in “Travel Date Reassignment”) were offered $20 Amazon.
com cards to complete the survey. This approach was used to help keep sur-
vey costs down by recruiting a group of households who had already dem-
onstrated at least some interest in participation. In the end, 84 households 
received the increased incentive amount. 

Administration
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3.0	QUESTIONNAIRE
The household travel diary survey had three primary components:
•	 Household Information: Completed by one adult in the household
•	 Travel Diary: Completed by/for all members of the household, including minors
•	 Debrief: Completed by all adults in the household, which was randomly assigned one of the three debrief surveys 

(Attitude, Walk/Bike, Long Distance)

3.1	 HOUSEHOLD INFORMATION
Figure 1.9: Household Data – Years at ResidenceThis brief (approximately 5 minute) compo-

nent of the diary survey was completed by 
one adult member of the household who was 
asked to provide information about the de-
mographic characteristics of the household:
1.	 Household Data: Number of adults and 

children in household, home ZIP code, 
years lived at current residence, months 
of the year living full-time at residence, 
housing type, home location, household 
income, preferred way(s) of contact-
ing household, and preferred time(s) to 
contact household (Figure 1.9)

2.	 Person Data: Gender, age, relationship, 
race, ethnicity, education, employment 
status, and number of jobs of household 
members. The name or initials of each 
household member were also provided 
for distinguishing each person during 
the Utah Travel Study (Figure 1.10). 

3.	 Vehicle Data: Number of motor vehicles 
in household, year/make/model/fuel 
type/number of miles driven in past year 
for each household vehicle (Figure 1.11).

Figure 1.10: Person Data

Figure 1.11: Vehicle Data

At the very end of the survey, all households 
were asked whether they would like to 
participate in future transportation surveys 
by the sponsoring agencies. Ninety percent 
(~8,000) of households answered “yes”. This 
group became a valuable sample source for 
some of the subsequent surveys in the Utah 
Travel Study. 
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Questionnaire

3.2	 ADULT TRAVEL DIARY 

Figure 1.12: Trip Roster

Figure 1.13: Google Map Geocoder

Each adult in the household (age 18 
or older) was asked to complete the 
Travel Diary survey.
The primary purpose of the Travel 
Diary survey was to comprehen-
sively obtain information about the 
travel that occurred over a pre-as-
signed 24-hour weekday period for 
each adult member of the household. 
To that end, each household member 
was asked if they made any trips (at 
all) on their assigned travel date. 
Those who made zero trips were 
asked their reasons for not leaving 
the house. 
All respondents who made at least 
one trip on their assigned travel date 
were asked to list all the locations 
they visited on their assigned travel 
date (Figure 1.12), including the ad-
dress of the trips’ origin and desti-
nation (Figure 1.13). Using interac-
tive Google mapping technology, 
respondents could enter an address, 
a business name, or place a marker 
on the map to find each location. 
Once the location was selected, its 
latitude and longitude coordinates 
were automatically geocoded by the 
software.
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Figure 1.15: Trip Details – Walk/Bike Trip

Having provided the roster of trips 
made, respondents were then asked 
specific details about each of their 
trips, including start and end times, 
trip purpose, and travel mode(s) 
used (Figure 1.14). Based on the re-
spondents’ chosen mode, the survey 
dynamically showed follow-up ques-
tions. Those who traveled by person-
al vehicle were asked to indicate: 
•	 Which household vehicle was 

used on the trip 
•	 Whether the respondent was a 

driver or passenger on the trip
•	 Any costs on the trip (toll or 

parking) 
Those who made a walking or bik-
ing trip were asked if they used a 
dedicated sidewalk or bike path. 
All adults were asked for detailed 
information about the people in 
their travel party, including a “select 
all that apply” from the list of other 
household members and also the 
number of people from outside the 
household (Figure 1.15).

Figure 1.14: Trip Details – Automobile Trip

3.2.1	 General Travel & 
Opinion Questions

After providing details for each trip, 
adults were asked a set of follow-up 
questions. Specifically, respondents 
who were employed were asked a 
few questions about their typical 
commute: how many days per week 
they commute, what time of day 
they typically arrive and leave work, 
and how they typically commute to 
and from work. Students attending 
school were asked a similar set of 
travel questions.
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3.3	 CHILD TRAVEL DIARY
To record travel information for minor members of each household, adult 
members were asked to fill out a simplified travel diary for those under the 
age of 18.  Participants were first asked whether the child made any trips 
without an adult household member on the assigned travel date.  If the child 
had made independent trips during the assigned travel date, the participant 
was asked to fill out a trip roster similar to that provided in the full Travel 
Diary (Figure 1.16). Respondents listed the type of locations they had visited 
during the day, such as “Home,” “School,” “Soccer Practice”, along with trip 
times, trip purpose, and mode of transportation. To protect the privacy of 
minors, geographic information (indicating the locations on a map) was not 
collected in the Child Travel Diary.  

Figure 1.16: Child Trip Roster

3.4	 DEBRIEF QUESTIONNAIRES
Households were pre-assigned to take one of three debrief surveys. See sepa-
rate chapters for questionnaires.
1.	 Attitude: Opinions about transportation and land use planning in the 

region
2.	 Walk/Bike: Respondent walk and bike habits and opinions.
3.	 Long Distance: Respondents reported on long-distance travel, defined as 

over 40 miles, and excluding work commute trips. 

Questionnaire
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4.0	DATA PREPARATION
4.1	 DATA CHECKING
RSG completed a review of the data, and during this 
review process identified some data cleanup tasks neces-
sary to prepare the data for analysis. Some of this work 
included piecing together data from different tables into 
one table, and some included actual cleaning of the data. 
The following list describes the necessary data cleaning 
performed by RSG. 

4.1.1	 Children’s Trips
To avoid children having to fill out trip details, the survey 
questionnaire asked adults to complete a simplified ver-
sion of the travel diary for each minor in the household. 
That the trips were recorded in a slight different man-
ner necessitated merging children’s trip records with 
the adult trip records. Children’s trips could have been 
reported in one of two ways:
1.	 Dependent trips: the child made a trip with at least 

one adult in the household. In this instance, the child 
was reported as co-travelers/passengers as part of 
the adults’ trip records in the travel diary. Examples 
include a parent dropping a kid off at soccer practice 
and a family going out to a restaurant together. 

2.	 Independent trips: the child made a trip without 
any household adult. In this instance, the trip was 
reported in the child travel diary by an adult. Ex-
amples include: a child walking from school to soccer 
practice and a child riding the bus to school. 

Individual trip records were created for dependent kid 
trips by copying the household adult-accompanied trips. 
These were interwoven with children’s independent 
trips. In trip records created from adult trips, the trip 
purposes were recoded to reflect the child’s trip pur-
pose. For example, where the adult trip purpose was 
‘drop-pickup’, the child’s purpose may have been ‘school’. 
Finally, duplicate child trip records were removed (for 
example if multiple adults made the same trip involving 
a child). 

4.1.2	 Trip Destinations and Purposes
Respondents described their trip destinations in two 
ways: 
•	 Typing in a destination description in a text box, e.g. 

“my house”, and 
•	 Selecting the destination purpose from a list of 13 

trip purposes: 
−− Go home
−− Go to primary workplace
−− Go shopping (e.g., grocery store, mall)
−− Conduct personal business (e.g., doctor, banking, 

post office)
−− Drop off/pick up someone else
−− Make a quick stop (e.g., ATM, drive-thru, fast-

food, coffee)
−− Go to restaurant to eat out/get take-out
−− Go to other work-related location (e.g., meeting, 

sales call, delivery)
−− Attend social/recreational event (e.g., movies, 

visit friends/family)
−− Go to school/child care
−− Go to gym or go for exercise (e.g., go for a walk/

jog)
−− Go to religious/community/volunteer activity
−− Other

The many categories allow for detailed analysis of rea-
sons people make trips, and most purposes were worded 
to imply activities outside of the home. For model 
comparisons, however, it was necessary to represent 
home and work trips in a way that corresponded with 
the existing travel model. For example, it was possible for 
a respondent to describe the destination as home (“my 
house”) and choose “make a quick stop” or “pick-up/
drop-off someone else” as the purpose. In these cases, 
and others, RSG recoded purposes so that when the cho-
sen location was the respondent’s home, the trip purpose 
was also ‘home’, and when the chosen location was the 
workplace, the trip purpose was ‘work. This recoding 
included coding trip purposes to something other than 
home or work in cases where the respondent had chosen 
‘home’ or ‘work’ purpose but the location description 
indicated something else, for example ‘my friend’s house’ 
or ‘my husband’s job’.
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Data Preparation

4.1.3	 Transit Trip Details
The Travel Diary was designed to capture the primary 
travel mode used on a trip. It was not designed to gather 
information about transit trip legs, such as driving to a 
transit stop or transferring buses mid-route. Transit trips 
were inspected and in some cases recoded to ensure 
only the main transit mode was reported and to ensure 
that one linked trip was represented instead of multiple 
unlinked trips. This was important to avoid overstating 
the number of transit trips made. Transit trip leg report-
ing was found in 223 respondents, who had reported 
1,585 trips (7.1 trips per person). After inspecting and 
consolidating the transit trip legs into a main transit trip, 
the number of trips was reduced to 1,171 (5.25 trips per 
person). 

4.1.4	 Removing Households Outside the 
Study Area

Lastly, 34 households whose home location was outside 
the state of Utah were removed from the final dataset. No 
other households were removed from the final dataset 
and each household in the dataset represents a complete 
record where every adult answered every single question 
in the survey and thus there are no incomplete or partial 
records in the final dataset. 

4.2	 DATA WEIGHTING
The Household Travel Diary sample covered approxi-
mately one percent of Utah’s population; however, the 
proportions of survey households in various demo-
graphic categories were not necessarily representative 
of the state population. Reasons for discrepancies in 
demographic or geographic characteristics between the 
survey and actual populations include different levels 
of non-response. Examples of discrepancies between 
the demographic characteristics of households from our 
survey and Census data include:
•	 7% more ‘2 Person households’ in the survey than in 

the state.
•	 Higher representation of households with > $50k an-

nual income in the survey than in the state
•	 More ‘2 Vehicle households’ in the survey than in the 

state
•	 Fewer renters in the survey than in the state
In order to better represent the state’s population, RSG 
developed weights for each household, using 2010 Cen-
sus data as the basis for the actual population and their 
characteristics. This weighting process, described below 
in greater detail, sought to estimate weights for each sur-
vey household so that the characteristics of the weighted 
survey households match Census data in terms of both 
geography and demographics. 
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judgmental exercise, where the 
trade-offs were the desire for geo-
graphic accuracy and the size and 
distribution of the weights neces-
sary to adjust the survey sample 
to the population. RSG considered 
various established geographic 
resolutions used by the modelers in 
Utah, including Census geographies 
(Tracts, Block Groups), political 
geographies (counties), and model-
ing geographies (“medium” and 
“large” districts, as defined by the 
respective agencies). RSG settled 
on a district layer that is a “hybrid” 
of the existing medium and large 
districts used by the transportation 
agencies for summarizing model 
data. In some cases these exist-
ing districts were thought to be 
too coarse or too detailed for data 
weighting purposes, and so adjust-
ments were made. 
The data points utilized for this 
task were the geographic loca-
tion of each survey household, a 
model district map with boundar-
ies aligned with the census tract 
boundaries, and the number of 
Census households in each of these 
districts. Note that model districts 
do not cross county boundaries. 
Generally speaking, this hybrid 
district map had higher resolutions 
(i.e. smaller district size) in most 
urban areas (cities and MPOs) and 
lower resolution in rural areas.  
A Geographic Information System 
(GIS) map (Figure 1.17) with the 
number of survey households in 

Figure 1.17: Survey Households by Existing Medium District

4.2.1	 Defining Geographic Resolution for Survey Weighting

Before controlling the survey sample to the Census 
data by geography, a decision had to be made about the 
geographic resolution at which the survey data should 
be weighted to match the Census. The goal of this task 
was to develop a district delineation that appropriately 
balanced considerations related to the Census popula-
tion in the district (more population translates to smaller 
district area, and vice versa) with the number of survey 
households present in the same geography. This was a 

the existing medium districts was prepared to identify 
the areas that had no survey data points or too few 
survey records to be representative (e.g. Daggett county) 
and thus needed to be combined with adjoining geo-
graphic areas for weighting purposes. Consistent with the 
sampling plan and population densities, the number of 
survey records is highly concentrated within or adjacent 
to the MPO regions.
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Figure 1.18: Survey Household Weight by Existing Medium District

Though some districts had few surveyed households, the total number of Cen-
sus households in many of these districts was also very low (e.g. the western 
portion of Box Elder County). Thus, a GIS map displaying household weights 
for each district was also prepared (Figure 1.18) to see if these “few” survey 
households were proportional to the Census households in that district, 
where:

Data Preparation

Household 
weight for 
each district 

=  
(Number of Census households) 

(Number of survey households)
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The average household weight for the entire state of 
Utah is approximately 95 (877,692 Census Households / 
9,155 survey households), which means that each survey 
household represents approximately 95 Census house-
holds. With this in mind, all medium districts where the 
survey households carried a much larger weight than 
the statewide average were carefully considered as to 
whether they needed to be combined with another geog-

Figure 1.19: Hybrid Districts with WeightsSpecifically, RSG made the following 
modifications to the medium district 
geography:
1.	 Combine rural and urban dis-

tricts for each of Carbon, Iron, 
Juab, San Juan, and Tooele coun-
ties (maintain separate districts 
by county);

2.	 Combine all districts within 
Daggett, Uintah, and Duchesne 
counties and the rural district 
from Summit County as one 
district crossing the county 
boundaries; 

3.	 Combine rural districts in Cache 
County with adjoining urban 
districts in Cache County (some 
survey Households were just 
over the urban districts bound-
aries, in Logan Canyon for 
example);

4.	 Combine the rural southern and 
southwestern districts as one 
very large district crossing coun-
ty boundaries (Beaver, Emery, 
Garfield, Piute, Wayne, and parts 
of Kane, Millard, and Sevier)

Figure 1.19 presents the final, 103 
hybrid district geographies with 
weights for each region. 

raphy to lessen the likelihood that relatively few survey 
households would be too heavily weighted. This set of 
districts under consideration generally included districts 
that were rural and scarcely populated. On a case-by-
case basis, decisions were made to combine these rural 
districts with either the more populated districts in the 
same county, or other rural districts from neighboring 
counties. 
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4.2.2	 Methodology for Survey Data Weighting
The goal of survey weighting was to assign a weight to 
each of the 9,155 households in the sample so that the 
weighted dataset closely matched the corresponding 
data from 2010 Census Survey along all of the following 
geographic and demographic dimensions:
•	 Geographic:

−− Hybrid districts
•	 Demographic

−− Household size
−− Household income
−− Auto ownership
−− Residential tenure (rent/own)

The demographic variables were controlled within 
each MPO area, and for the remainder of the state. The 
distinction here is that the demographic characteristics 
are not controlled for at the district level, but instead are 
controlled for within an MPO region (defined by coun-
ties). Specifically, for each of five areas – (1) Washington 
County, (2) Cache County, (3) Utah County, (4) the com-
bination of Weber/Davis/Salt Lake County, and (5) the 
combination of all the other counties in the state – RSG 
ensured that the demographic profile of the sample was 
controlled to the Census data. 
The household totals by geography and the distribution 
of households for two demographic variables (household 

Figure 1.20: Raw Survey vs. Census Data

For example, according to the 2010 Census, 29% of the 
households in the state of Utah consisted of two people 
but in the travel diary sample the proportion was 35%. 
According to ACS 2010 five year estimates, 43% of house-
holds in Cache County had two vehicles, but 53% of the 
survey households had two vehicles. Cells with large dif-
ferences between the survey data and Census data were 
highlighted in red. 
Note that the travel diary survey gave respondents an 
option to not enter their income or residential status (re-
spondents could select ‘prefer not to say’ or ‘unknown’). 
These households had no comparable Census category 
and thus were assigned a weight of one for those vari-
ables. For weighting purposes the sampling distributions 
for the “valid” responses were rescaled to represent the 
percentage of valid survey responses for these two vari-
ables (income and residential status). 

size and residential status) were readily available from 
Census 2010 Summary File 1 (SF1). Data distributions 
for household income and auto ownership were obtained 
from American Community Survey (ACS) 2010 five-year 
estimates.  
An example of the demographic profile comparisons 
between the raw (unweighted) survey data and Census 
data is provided in Figure 1.20.  It shows comparisons for 
the state of Utah, Cache County, and Washington County 
across all demographic dimensions. 

Data Preparation
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Because of all these dimensions across which the survey 
data needed to match the census data, RSG utilized a 
weighting methodology known as ‘Raking’, which is an 
iterative process. Below is the step by step description of 
how this methodology was implemented for the House-
hold Travel Diary Survey dataset. 
1.	 Compute ‘Hybrid District’ weight (w1) and weight 

data by this weight
−− Generate the weighted survey frequency table 

for household size
2.	 Compute ‘household size’ weight (w2) and weight by 

w1 * w2
−− Generate weighted survey frequency table for 

income
3.	 Compute ‘income’ weight (w3) and weight by 

w1*w2*w3
−− Generate weighted survey frequency table for 

number of vehicles
4.	 Compute ‘number of vehicles’ weight (w4) and 

weight by w1*w2*w3*w4
−− Generate weighted survey frequency table for 

residential status
5.	 Compute ‘residential status’ weight (w5) and weight 

by w1*w2*w3*w4*w5
−− Generate weighted survey frequency table for 

household size
6.	 Compute a second ‘household Size’ weight (w2’) and 

weight by w1*w2*w3*w4*w5*w2’
−− Generate weighted survey frequency table for 

income

Not surprisingly, the resulting final weights are quite 
different across different households and counties, where 
some households had high weights relative to the other 
households (the highest weight was 794). A decision 
was made to set the maximum allowable weight for any 
household to 425, which is consistent with the maxi-
mum weight after the geographic weighting step. 425 is 
approximately four times the average weight of 95, and 
while it is a judgment call the rationale for capping the 
weights is to prevent a small number of households from 
being overly important in the sample. Figure 1.22 shows 
the distribution of weights for all 9,155 households in the 
sample after the maximum weight is applied. 

Repeat steps 2-5 until the Census and survey household 
distributions are comparatively close across all geo-
graphic and demographic dimensions. 
Note that the hybrid district weight used was computed 
and applied once, since with that step the 9,155 survey 
households were expanded to 877,692 Census house-
holds and the subsequent weighting by demographics did 
not change the location of households, only the relative 
number with certain demographic characteristics. For 
this survey the above weighting process was iterated 
twice and the final results are shown in Figure 1.21.
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Figure 1.21: Iterative Survey Weighting Result
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Figure 1.22: Survey Weights - Capped at 425 Figure 1.22: Survey Weights – Capped at 425

Data Preparation
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4.3	 VARIABLES FOR MODELING
In order to prepare the dataset for modeling purposes, some data manipulation 
was needed, such as recoding variables using travel modeling conventions (e.g. 
identifying productions and attractions). The following list details the variables 
in the dataset that RSG created for modeling purposes.

4.3.1	 Geographic Variables
Several geographic variables were appended to the survey dataset for each home 
location and all trip locations. These variables include TAZs, districts, counties 
and MPO IDS. They are described in more detail below. 

•	 MPO and Region ID: Counties were aggregated into 
MPO IDs (Cache, WFRC, MAG, Dixie, Tooele, Wasatch 
and UDOT) for simplicity purposes, even though each 
MPO’s modeling or planning area does not necessar-
ily include the most rural portions of the counties 
they belong to. MPOs were further aggregated into 
four regions (Cache, WFRC-MAG (“Wasatch Front”), 
Dixie, and UDOT), the most aggregate geography 
level (Table 1.5).

•	 TAZs: RSG developed a Traffic Analysis Zone (TAZ) 
system for this project by RSG by combining the 
TAZ systems of multiple models (listed below). The 
unique TAZ ID was created from: County FIPS  * 
10000 + TAZ ID. For TAZs within an MPO/RPO model 
area, the TAZ ID is the MPO/RPO model TAZID. For 
TAZs outside of MPO/RPO model areas, the TAZ ID is 
the USTM TAZ ID.

−− WFRC/MAG model
−− Cache MPO model
−− Dixie MPO model
−− Heber RPO model
−− Tooele RPO model
−− USTM model (outside the MPO and listed RPO 

areas)

•	 Production and attraction TAZ: 
−− Home-based trips: Home TAZ is the production 

TAZ, the other end is the attraction TAZ.
−− Non-home based trips: Origin TAZ is the produc-

tion TAZ, destination is the attraction TAZ.
•	 MPO medium districts
•	 AirSage districts: AirSage wireless carrier travel 

data from cell phones in 148 AirSage districts in the 
state were used for this project. The districts are 
loosely based on MPO medium districts, and emerg-
ing areas in rural Utah. Tracing trips that cross Air-
Sage district borders at interstate locations will help 
validate and calibrate internal-external and external-
external trips for statewide and MPO models. 

•	 Internal and external trips: These four categories 
were based on home region, and the trip’s origin and 
destination region(s). 

−− Internal-internal: Respondent is resident of re-
gion, trip origin and destination are in the region

−− Internal-external: Respondent is resident of 
region, one trip end is in the region, one trip end 
is outside of the region.

−− External-internal: Respondent is not resident of 
region, one trip end is in region, one trip end is 
outside of region.

−− External-external: Respondent is not resident of 
region, both trip ends are outside of region, and 
the trip may or may not have passed through 
region. 
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Table 1.5: Geography Equivalence Table
COUNTY FIPS COUNTY NAME MPO ID MPO REGION ID

5 CACHE 5 Cache 1

11 DAVIS 1 WFRC 2

35 SALT LAKE 1 WFRC 2

49 UTAH 2 MAG 2

57 WEBER 1 WFRC 2

53 WASHINGTON 6 Dixie 3

1 BEAVER 0 UDOT 4

3 BOX ELDER 0 UDOT 4

7 CARBON 0 UDOT 4

9 DAGGETT 0 UDOT 4

13 DUCHESNE 0 UDOT 4

15 EMERY 0 UDOT 4

17 GARFIELD 0 UDOT 4

19 GRAND 0 UDOT 4

21 IRON 0 UDOT 4

23 JUAB 0 UDOT 4

25 KANE 0 UDOT 4

27 MILLARD 0 UDOT 4

29 MORGAN 0 UDOT 4

31 PIUTE 0 UDOT 4

33 RICH 0 UDOT 4

37 SAN JUAN 0 UDOT 4

37 SAN JUAN 0 UDOT 4

39 SANPETE 0 UDOT 4

41 SEVIER 0 UDOT 4

43 SUMMIT 0 UDOT 4

45 TOOELE 4 Tooele 4

47 UINTAH 0 UDOT 4

51 WASATCH 3 Wasatch 4

55 WAYNE 0 UDOT 4

Data Preparation
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4.3.3	 Household and Person Variables
•	 Life cycle: 

−− Household with retirees (and perhaps children)
−− Household with children but no retirees
−− Household with no children, no retirees

•	 Household size 
−− 1 person
−− 2 people
−− 3 people
−− 4 people
−− 5 people
−− 6 or more people

•	 Auto ownership: 
−− 0 vehicles
−− 1 vehicle
−− 2 vehicles
−− 3 or more vehicles

•	 Workers in the household:
−− 0 workers
−− 1 worker
−− 2 workers
−− 3 or more workers

•	 Household income: The four categories were based 
on income category breakpoints in the survey data 
that roughly corresponded to Census quartile break-
points:

−− Less than $35,000 (Census = $36,032)
−− Between $35,000 and $50,000 (Census = 

$61,888)
−− Between $50,000 and $100,000 (Census = 

$97,533)
−− Greater than $100,000

4.3.2	 Trip Variables
•	 Trip purposes: The origin and destination trip 

purposes were used to create the seven category and 
three category trip purposes used in the travel model 
(Table 1.6). 

Table 1.6: Trip Purpose Categories
7 TRIP PURPOSE CATEGORIES 3 TRIP PURPOSE 

CATEGORIES

Home-based work (HBW) HBW

Home-based other (HBO) HBO

Home-based school (HBSch) HBO

Home-based shopping (HBShp) HBO

Home-based personal business (HBPb) HBO

Non-home based work (NHBW) NHB

Non-home based non-work (NHBNW) NHB

•	 Home-based work “half-tours”: Respondents were 
encouraged to report all stops made during the day. 
RSG identified home based work half-tours as trips 
that began at home or work, with one or more stops 
in between. 

•	 Auto occupancy: 
−− Single occupancy vehicle (SOV)
−− High occupancy vehicle (HOV) – 2 people
−− HOV – 3+ people 

•	 Time of day periods:
−− AM Peak (6 - 9 AM)
−− Midday (9 AM - 3 PM)
−− PM Peak (3 - 6 PM)
−− Night (6 PM – 6 AM)
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5.0	DATA ANALYSIS
RSG has completed a basic analysis of the survey data to help ensure data integrity, understand aggregate travel behav-
ior, and make comparisons against other data sources or model output. The following section includes a quick execu-
tive summary of some basic survey data tabulations. 

5.1	 SUMMARY TABULATIONS

Table 1.8: 2012 Household Sample Size and Weights by Region
MPO 2012 SAMPLE 2012 WEIGHTED TO 

POPULATION
2012 SAMPLE 
PROPORTION

Wasatch Front 5792 653751 0.9%

Cache 808 34722 2.3%

Dixie 1015 46334 2.2%

UDOT 1540 139271 1.1%

Utah Total 9155 874078 1.0%

Note: Wasatch Front includes Davis, Weber, Salt Lake and Utah County. The 
region designated UDOT includes the non-MPO counties.

As described earlier, the sample was 
weighted (expanded) to match the 
true population of Utah. The remain-
der of this chapter displays weighted 
results. The sample collected repre-
sents 1% of the State’s population. 

The sample size for the final dataset 
is 9,155 households. Each of those 
households participated in one of the 
three debrief surveys. These totals 
are presented, by region, in Table 
1.7. The 9,155 households included 
18,171 adults and 8,875 children. 
They own 19,148 vehicles and made 
a total of 101,404 trips on their as-
signed travel days. 

Table 1.7: 2012 Household Sample Size by Region
DEBRIEF SAMPLE

REGION TRAVEL DIARY 
(TOTAL) 

WALK/BIKE 
DEBRIEF

ATTITUDE 
DEBRIEF

LONG 
DISTANCE 
DEBRIEF

Wasatch Front 5,792 1,974 1,909 1,909

Cache 808 269 267 272

Dixie 1,015 318 324 373

UDOT 1,540 1 734 805

Utah Total 9,155 2,562 3,234 3,359
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5.1.1	 Trip Generation

Table 1.9: Daily Trip Production Rates 
MPO WASATCH 

FRONT 
2012

CACHE 
2012

DIXIE 2012 UDOT 2012 STATEWIDE 
2012

Trips per HH 11.23 11.88 10.90 11.34 11.26

Trips per Person 3.63 3.77 3.77 3.76 3.67

Smaller households, and older 
people, tend to travel less. This trend 
is easily visible in the 2012 data, and 
when comparing data for Dixie to the 
other regions. Washington County 
is home to the largest segment of 
retirees in the State, and has the 
smallest average household size, and 
therefore work trip rates and overall 
trip rates are lower than the rest of 
the State. 
In addition to demographic shifts 
that would lead to reduced travel, it 
is important to note that the 2012 
survey data processing for this sum-
mary excluded external trips (out-
side the MPO boundary).
Table 1.10 presents a comparison 
of trip productions per household 
(and per person) by trip purpose. In 
this comparison, and others below, 
WFRC and MAG are combined since 
their model is the same. The UDOT 
numbers in this table and others be-
low represent data for the remainder 
of the State not covered by one of the 
MPO models (i.e. every county except 
Cache, Weber, Davis, Salt Lake, Utah 
and Washington).

Table 1.10: 2012 Trip Productions per Household
TRIPS/HOUSEHOLD TRIPS/PERSON

REGION/
GEOGRAPHY

HBW HBO NHB TOTAL HBW HBO NHB TOTAL

Wasatch Front 
2012 1.69 6.53 3.01 11.2 0.55 2.11 0.97 3.63

Cache 2012 1.84 6.55 3.49 11.9 0.58 2.08 1.11 3.77

Dixie 2012 1.30 6.34 3.27 10.9 0.45 2.19 1.13 3.77

UDOT 2012 1.63 6.23 3.48 11.3 0.54 2.07 1.16 3.76

It is interesting to consider the way 
that demographics affect travel 
behavior. The following series of 
tables present trip generation rates 
for different types of household and 
people. The patterns are generally 
intuitive, and should be considered 
when deciding how to incorporate 
demographic data into demand 
modeling. Some interesting aspects 
of the data summary include the 
stark differences in trip rates by the 
type of household (life cycle), the 
importance of income on overall trip 
making, and how trip-making seems 
to increase and then decrease with 
age.

Table 1.11: 2012 Daily Trip Rates by Household Size
HOUSEHOLD 

SIZE
WASATCH 

FRONT 
CACHE DIXIE   UDOT    STATEWIDE        

1 Person 4.08 3.52 3.99 4.18 4.07

2 Person 7.60 8.32 7.47 7.57 7.62

3 Person 10.73 10.56 11.03 10.08 10.63

4 Person 14.51 14.69 13.18 14.23 14.42

5 Person 17.96 19.62 19.95 20.98 18.59

6+ Person 22.53 23.93 25.92 24.89 23.10
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Table 1.12: 2012 Daily Trip Rates by Household Vehicles

NUMBER OF VEHICLES WASATCH 
FRONT CACHE DIXIE   UDOT    UTAH        

0 Vehicle 3.59 3.21 2.62 3.99 3.58

1 Vehicle 7.18 7.94 7.74 7.13 7.23

2 Vehicles 12.96 12.98 12.17 12.65 12.87

3+ Vehicles 13.90 14.84 13.59 13.34 13.82

Table 1.13: 2012 Daily Trip Rates by Household Income

INCOME CATEGORIES WASATCH 
FRONT CACHE DIXIE UDOT STATEWIDE

Under $35,000 7.85 8.03 8.73 8.99 8.11

$35,000 - $49,999 10.93 12.97 9.46 11.37 11.01

$50,000 - $99,999 12.85 15.21 14.05 12.90 13.00

$100,000 or more 13.91 13.73 11.90 14.06 13.86

Table 1.14: 2012 Daily Trip Rate by Household Life Cycle 

LIFECYCLE WASATCH 
FRONT CACHE DIXIE   UDOT  STATEWIDE        

HH with no children and no retirees 7.31 7.56 7.09 7.51 7.34

HH with children and no retirees 16.30 16.95 17.36 16.92 16.48

HH with retirees, and potentially children 7.01 7.62 6.78 6.59 6.92

Table 1.15: 2012 Daily Trip Rate by 
Number of Children in Household 

NUMBER OF 
CHILDREN IN 
HOUSEHOLD

STATEWIDE RATE 

0 Children 4.78

1 Child 5.79

2 Children 6.18

3+ Children 6.82

Table 1.16: 2012 Personal Daily Trip Rate by Age
AGE STATEWIDE RATE 

Under 5 years old 3.19

5 - 15 2.81

16 - 17 2.78

18 - 24 3.47

25 - 34 4.11

35 - 44 4.65

45 - 54 4.20

55 - 64 4.01

65 - 74 3.83

75 - 84 3.24

85 or older 1.97

Data Analysis
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5.1.2	 Trip Distribution

Figure 1.23: Home-Based Work Trips – County to County Distribution

Figure 1.24: All Home-Based Trips – County to County Distribution

Distributions of trip distance (miles) and trip duration 
(minutes) were reviewed and compared for trips made 
within each model region. For work trips in particular, 
trip distance and duration are largely a function of geo-
graphic characteristics of an area, such as the size of the 
developed area or the character of the region. Cache and 
Dixie have the shortest average trip distance, because 
they are smaller geographic areas, whereas the trip 
lengths are longer in the more urban WFRC/MAG region 

and the more rural non-MPO (UDOT) region. Travel times 
and distances in this analysis were compiled from Google 
Maps. No surprisingly, work trips are much longer than 
non-work trips, but non-work trips are much more prev-
alent, and therefore the average (total) is heavily skewed 
by non-work data. People living in the most rural regions 
(UDOT) have the longest trips on average, followed by the 
people living in the most urban region (WFRC/MAG).

Table 1.17: 2012 Average Trip Lengths 
TRIPS/HOUSEHOLD TRIPS/PERSON

REGION/GEOGRAPHY HBW HBO NHB TOTAL HBW HBO NHB TOTAL

Wasatch Front 17.7 9.2 10.1 10.8 11.0 5.0 6.0 6.2

Cache 9.9 7.3 6.2 7.4 5.0 3.6 3.2 3.7

Dixie 12.5 8.8 7.7 9.0 6.7 4.5 4.3 4.7

UDOT 18.4 11.4 12.4 12.8 13.5 7.7 9.3 9.0
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5.1.3	 Mode Share Summary
Mode shares were computed for each trip purpose. Table 
1.18 shows the mode shares for home-based work only, 
since the themes are similar across all purposes. Drive 
alone is the dominating mode share in all regions, as 

Table 1.19: 2012 Automobile Mode Share
REGION ALL TRIPS HBW

Wasatch Front 87.1% 90.2%

Cache 84.2% 89.1%

Dixie 90.5% 96.7%

UDOT 88.3% 93.8%

Utah 87.3% 90.9%

Table 1.18: 2012 Mode Shares
REGION/GEOGRAPHY DRIVE 

ALONE
SHARED 
RIDE 2

SHARED 
RIDE 3+

TRANSIT WALK BIKE OTHER SCHOOL 
BUS

Wasatch Front 2012 78.5% 7.5% 4.2% 4.5% 3.1% 1.9% 0.3% 0.0%

Cache 2012 74.5% 7.5% 7.1% 2.1% 3.8% 4.3% 0.6% 0.0%

Dixie 2012 80.9% 9.7% 6.1% 0.1% 0.5% 2.4% 0.2% 0.0%

UDOT 2012 76.7% 9.6% 7.5% 1.1% 2.6% 1.8% 0.8% 0.0%

5.1.4	 Automobile Summary

Trips to the Central Business Districts (defined as the 
downtown portions of Salt Lake City, Ogden, Provo, Lo-
gan and St. George) are notably less likely to involve the 
use of auto than overall trips as presented in the previous 
table. Although not surprisingly, auto travel still domi-
nates.

Table 1.20: 2012 Automobile Mode Share – Trips to 
Central Business District (CBD)

REGION PERCENT OF TRIPS

HBW 75%

All trips 80%Even though work trips are a small percentage of over-
all trips, it is highly likely that work trips by vehicle are 
single-occupant trips. This, combined with the highly 
peaked nature of work travel and long trip lengths, leads 
to the majority of congested situations. Table 1.21: 2012 Statewide Vehicle Occupancy

NUMBER OF 
TRAVELERS

ALL TRIPS HBW

1 46% 86%

2 22% 9%

3 14% 3%

4 9% 1%

5+ 9% 1%

Total 100% 100%

Data Analysis

expected. WFRC has the highest transit share, and Cache 
shows the highest share of non-motorized modes (walk 
and bike).  
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5.1.5	 Transit Summary

Table 1.22: 2012 Transit Mode Share
REGION ALL TRIPS HBW

Wasatch Front 1.7% 4.5%

Cache 1.9% 2.1%

Dixie 0.2% 0.1%

UDOT 0.6% 1.1%

Utah Total 1.5% 3.7%

Table 1.23: 2012 Transit Mode Share – Trips to CBD
REGION PERCENT OF TRIPS

HBW 17%

All trips 12%

Table 1.24: 2012 Transit Mode Share by Household 
Auto Ownership

NUMBER OF VEHICLES PERCENT OF TRIPS

0 19.8%

1 2.5%

2+ 1.0%

Total 1.5%

Consistent with the earlier table on auto model shares, 
higher transit mode shares explain most of the decrease 
in auto mode shares to downtown regions. Transit shares 
to CBD’s are much higher than the regional average, 
which is logical given the high concentration of activity 
and transit service, along with the more difficult auto ac-
cess and parking conditions.

Table 1.25: 2012 Transit Mode Share – Salt Lake 
County Areas

AREA 
NUMBER

AREA DESCRIPTION TRANSIT 
SHARE

1 North West Salt Lake 2%

2 North East Salt Lake 9%

3 Liberty Park Residential 2%

4 West Valley, Taylorsville 3%

5 West/South Jordan to Buffdale 1%

6 Murray, Holladay 2%

7 Cottonwood Heights to Draper 1%

8 West of MVC 1%

9 Mining Area 1%

10 Mountain Forest Area 1%

In Salt Lake County, by far the highest mode transit share 
is in Salt Lake City, east of I-15. In fact, transit shares 
throughout the rest of the county only range from 1-3% 
of all trips, with the relatively higher percentages just 
outside Salt Lake City. 
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Figure 1.25: Salt Lake County Area Map

5.1.6	 Walk and Bike Summary
Among all households, 73% owned at least one adult bicycle. 

Table 1.26: 2012 Walk/Bike Mode Share 

Data Analysis

i.	   C. DiSogra, JM. Dennis, and M. Fahimi. On the Quality of Ancillary Data Available for Address-Based Sampling, JSM 2010. 

ii.	   Hill, N., Self, B., and Roche, G. Customer Satisfaction Measurement for ISO 9000:2000. Institute of Quality Assurance, Butterworth-
Heinemann Press, 2002. 

Table 1.27: 2012 Walk/Bike Mode Share – Trips 
Within CBD

PURPOSE TO CBD WITHIN CBD

Walk Bike Walk Bike

HBW 3% 4% 59% 3%

All Trips 3% 2% 47% 6%

REGION ALL TRIPS HBW TRIPS

Walk Bike Walk Bike

Wasatch 
Front 7.8% 1.7% 3.1% 1.9%

Cache 7.7% 2.7% 3.8% 4.3%

Dixie 6.0% 1.3% 0.5% 2.4%

UDOT 6.5% 1.9% 2.6% 1.8%

Utah Total 7.5% 1.8% 2.9% 2.0%



Given the frequency and importance of long distance trips in 
Utah, RSG conducted a travel diary survey to better understand 
the types and characteristics of long distance trips that Utahns 
are making. The vast majority (69%) of reported long distance 
trips occurred entirely within the state of Utah and approxi-
mately 88% of trips included at least one trip end (origin and/
or destination) in Utah. The overall average long distance trip 
length was 248 miles, but within Utah that average is 101 
miles. Internal trip (origin and destination within Utah) destina-
tions ranged from 30 miles to 413 miles, but nearly 80% were 
less than 100 miles.
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1.0	 INTRODUCTION
Given the frequency and importance of long distance trips in Utah, 
a travel diary survey was conducted to better understand the types 
and characteristics of long distance trips that Utahns are making.  
For some residents, long distance trips (defined here as 40+ miles 
in length) are a part of their everyday routine; for others, long 
distance trips occur more infrequently and thus are not adequately 
captured in the traditional one-day, pre-assigned travel day. By ask-
ing a subset of the households in our study to complete the long 
distance travel diary, researchers, modelers and planners can have 
a more complete picture of the household’s travel, including these 
long distance trips which may account for a larger share of the 
vehicle miles traveled (VMT) than is currently represented in the 
travel demand model.
An identical survey was administered twice – once as a part of the 
Household Travel Diary Survey in the spring of 2012 (“debrief”), and 
once as a “standalone” Long Distance Travel Diary Survey in the fall 
of 2012 – to households across the state of Utah. The web-based 
survey collected information on recent long distance trips, includ-
ing: trip mode, purpose, origin, destination, and departure date. 
These data were cleaned, weighted, analyzed and compared with 
results from the Household Travel Diary Survey. This chapter of the 
report outlines the methodology, questionnaire design, data pro-
cessing, and results from the survey effort.       
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Administration

2.0	ADMINISTRATION
RSG administered the long distance survey twice as a part of the Utah Statewide Travel Study. The two administrations 
featured the same set of questions asked of all adult members in the household; however, two different approaches – 
each summarized in Table 2.1 – were employed.

Table 2.1: Overview of Long Distance Survey Approach
DEBRIEF STANDALONE

Survey Long distance (LD) survey

Time period March – July 2012 September – October 2012

Invitees 
36% of all invited households (the remaining 64% of 
households were randomly assigned to either the 
Attitudinal Debrief or the Walk/Bike Debrief)

60% of the households that completed the diary sur-
vey and were willing to participate in future surveys 
(the remaining 40% of households were invited to the 
Walk/Bike Barriers Survey)

Outreach A long distance flyer explaining the debrief survey 
was inserted into the invitation packet RSG sent email invitations to selected households

Survey method Seamless transition between the one-day diary and 
long distance debrief survey

Households entered the survey via a dashboard that 
listed each adult in the household

2.1	 SURVEY SAMPLE

2.1.1	 Debrief
Each of the 124,888 households that were invited to par-
ticipate in the Utah Travel Study was randomly assigned 
to one of three debrief surveys: Attitudinal, Walk/Bike, or 
Long Distance. Given that the Walk/Bike Debrief sur-
vey was less likely to be relevant to households in rural 
regions (Utah Department of Transportation (UDOT)), 
these households were assigned to either the Attitudinal 
Debrief or the Long Distance Debrief. In total, 45,180 
households (36%) from across the state were asked to 
participate in the long distance survey. 

2.1.2	 Standalone
Approximately 84% (7,715 of 9,155) of households who 
completed the Household Travel Diary and entered a 
valid email address also demonstrated a willingness to 
participate in future surveys. All of these households 
were invited to participate in one of the two additional 
surveys that were administered in the fall of 2012:
•	 Standalone Long Distance Survey (5,533 invited 

households):
−− All households from the UDOT region (the Long 

Distance survey is more relevant for rural resi-
dents than is the Walk/Bike Barriers survey)

−− Two-thirds of the households from all other 
regions

•	 Walk/Bike Barriers Survey (2,182 invited house-
holds):

−− All remaining households that volunteered to 
participate in future surveys
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2.2	 SURVEY INVITATION MATERIALS

2.2.1	 Debrief
Invitation packets for the household invited to take the Long Distance Debrief 
survey included a flyer (Figure 2.1) that explained – in English and in Spanish 
– the definition of a long distance trip and the details they would be expected 
to report. In terms of additional outreach (reminder postcard, email remind-
ers, reassignment, outbound phone calls, etc.), these households were treated 
identically as those who were randomly assigned to one of the other debrief 
surveys. See Chapter 1 for additional details on these invitation materials and 
outreach.  

Figure 2.1: Long Distance Flyer

The Long Distance Debrief survey itself was appended to the Household 
Travel Diary survey in such a way that the each adult seamlessly transitioned 
from the one-day travel diary into the debrief survey (in this case, the long 
distance debrief survey). For example, in a household with two adults, the 
first adult completed the one-day diary then the long distance diary. Next, the 
second adult completed the one-day diary then the long distance diary. 
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2.2.2	 Standalone
RSG invited all 5,533 households to the standalone survey via email (Figure 
2.2) and those households that had not yet finished a week after being invited 
were sent a reminder email. Both emails thanked the household for earlier 
participation in the main household diary, introduced the standalone Long 
Distance survey, noted the incentive (a raffle to win a latest generation Apple 
iPad), and provided a survey link with an embedded password. 
Each household retained their original password from the Household Travel 
Diary survey, thus linking data collected during the standalone long distance 
survey with those data collected during the main household diary survey 
(geographic data, household characteristics, etc.). Therefore, when a house-
hold logged on to participate in the Long Distance survey, it entered via the 
“progress dashboard”, which listed all the adult members in their household 
(Figure 2.3). Whenever an adult member finished their individual survey, they 
would return to the dashboard until all adults had completed the survey.  

Figure 2.2: Email Invitation Figure 2.3: Progress Dashboard

Administration
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2.3	 SURVEY RETRIEVAL

2.3.1	 Debrief
The Long Distance Debrief survey was administered 
in conjunction with the main Household Travel Diary 
survey (Table 2.2), which launched on 23 March 2012 
(the first travel date was 27 March 2012) and closed on 
9 July 2012. The primary survey instrument was the RSG 
online survey, administered through a website produced 
specifically for the project. Participants logged into the 
survey website and entered their household-specific 
8-digit password. This password was included in the invi-
tation packet as well as on each of the postcard and email 
reminders. At any point, respondents could exit out of the 
survey and later return to the survey homepage, log in 
using their password, and continue from where they left 
off. The Long Distance Debrief survey was simply the last 
section of the main Household Travel Diary survey for 
each adult to complete. 
For respondents who preferred not to complete their sur-
vey online or lacked Internet access, members could call 
a toll-free number and Westat operators were available 
to administer the survey over the phone (see Chapter 1 
for more information). 

2.3.2	 Standalone
As with other “additional” surveys (the Bike/Pedestrian 
Barriers Survey and the Residential Choice Stated Prefer-
ence Survey), respondents were only able to complete 
the survey online. Households were notified about and 
invited to the survey via email and considering that every 
invited household had provided a valid email address, 
this was an adequate approach. On the online survey, 
each adult household member completed the survey on 
his or her own and once all adults had completed the 
survey, they were entered into the prize drawing. 
RSG also monitored the email address to help respond to 
questions and provide support when needed. 

Table 2.2: Overview of Survey Retrieval 

DEBRIEF STANDALONE

Outreach A long distance flyer explaining the debrief survey 
was inserted into the invitation packet RSG sent email invitations to selected households

Completion options Online and over the phone Online only

Survey method Seamless transition between the one-day diary 
and long distance debrief survey

Households entered the survey via a dashboard 
that listed each adult in the household

Pre-test January-February 2012 21-24 September 2012

Full survey dates March-July 2012 September-October 2012
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2.4	 PRE-TEST SURVEY
In order to ensure high data quality and evaluate the survey methodology, 
both the debrief survey and the standalone survey included a pre-test. 
The debrief survey pre-test was conducted as a part of the Household Travel 
Diary’s pre-test during January and February 2012. In the pre-test, 4,230 
households were invited to take the Utah Travel Study (see Chapter 1 for 
more information). 
Given that the standalone Long Distance survey was conducted exclusively 
online, the pre-test effort was smaller in scope. Two hundred and fifty house-
holds were invited to the online survey on 21 September 2012. After a suc-
cessful pre-test, the full survey was launched four days later. 

2.5	 FULL SURVEY

2.5.1	 Debrief
Between late March and early August, RSG invited a representative sample of 
124,888 households within the study area to complete the Utah Travel Study. 
All invited households were randomly assigned one of 33 travel dates begin-
ning on Tuesday, March 27, and ending on Thursday, June 28. To best capture 
a snapshot of each member’s typical weekday trips, all assigned travel dates 
occurred on a Tuesday, Wednesday, or Thursday. As previously mentioned, 
the Long Distance Debrief survey was appended to the one-day travel diary 
for approximately 36% of all households. Adults participated in the debrief 
survey as a part of this full survey effort. 

2.5.2	 Standalone
After the standalone Long Distance survey pre-test, the full survey was 
launched on 25 September 2012 (1,000 invited households) and on 27 Sep-
tember 2012 (remaining 4,283 invited households). Reminders were sent out 
on 2-3 October 2012 and the survey was closed on 9 October 2012. 

2.6	 SURVEY INCENTIVES
Incentives were offered to encourage participation in both surveys. For the 
debrief survey, households received a $10 incentive (an Amazon.com gift 
card) for completing the main Household Travel Diary survey. Households 
that completed the entire standalone Long Distance survey were entered 
into the drawing for an Apple iPad. A winner was randomly selected after the 
conclusion of the survey and sent the iPad via first-class mail. 

Administration



48

II. Long Distance Travel Diary

Utah Travel Study January 2013

3.0	QUESTIONNAIRE
The two long distance survey administration periods – the debrief (accom-
panied the main Household Travel Diary) and the standalone – featured the 
same questionnaire, which consisted of two brief sections. 

3.1	 HIGH SPEED RAIL SECTION
The first section asked respondents which major cities they had visited in the 
past year. The city list was dynamic based on the respondents’ home region; 
for example, those living in the Dixie region did not see “St. George, UT” on the 
list of options because a trip to St. George is not considered long distance.
Respondents who selected at least one of the cities listed were asked a follow-
up question on the frequency of visits to each selected city; respondents who 
chose “None of the above” were branched over the frequency question and 
taken directly to the trip diary section. 
The purpose of these questions was to preliminarily assess the potential 
demand for high speed rail by collecting data on travel to key cities in Utah as 
well as major regional cities that are considered a possibility for a future high 
speed rail connection. . 

Figure 2.4: Cities Traveled

Figure 2.5: Number of Visits
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3.2	 LONG DISTANCE TRIP DIARY SECTION
In order to better understand why 
Utahns make long distance trips and 
where they go, the second section asked 
respondents to report recent trips that 
were over 40 miles in distance. The 
United States does not have a standard 
definition of long distance travel; how-
ever, the project team used a 40-mile 
trip threshold because travelers some-
times underestimate the actual distance 
of their trips and because both 40- and 
50-mile definitions are common in long 
distance travel surveys. 
Before being asked about specific trips, 
respondents were informed that “under-
standing why people travel far from 
home and where they go on those trips 
helps us plan infrastructure improve-
ments.” Next, respondents were asked 
when they made their most recent long 
distance trip. Given the high likelihood 
that respondents made (and reported) 
a regular work commute trip in the 
main household travel diary, the survey 
instructed respondents to exclude those 
trips from this long distance section. 
The response to this question provided 
a temporal frame of reference for the 
respondent because their answer was 
dynamically inserted into the question 
that asked them to report all the trips 
made during that period. For example, if 
an adult indicated that they made their 
most recent trip in the past two weeks, 
the survey would then prompt them to 
describe all of their long distance trips 
within the past two weeks. Respondents 
used the open-end text boxes in their 
trip roster to report the origins and 
destinations for each trip. 
Finally, respondents reported the de-
tails for each trip reported, including: 
purpose, mode, departure date (using a 
calendar “date picker”), and the num-
ber of people who were traveling. Just 
as in the main Household Travel Diary, 
the survey system looped through each 
trip to collect the details in a clear and 
efficient manner.

Figure 2.6: When the Most Recent Long Distance Trip Occurred

Figure 2.7: Long Distance Trip Roster

Figure 2.8: Long Distance Trip Details

Questionnaire
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4.0	DATA PREPARATION

Debrief only 
(n=2638) 

Both 
(n=631) 
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only 

(n=1117) 
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Figure 2.9: Survey(s) Completed 
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Figure 2.10: How Long Ago (in Days) That the Trip Occurred 
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Figure 2.11: Temporal Weights 

Once each trip had a valid city and state, those trip ends 
were geocoded to a latitude/longitude and a series of 
geographic identifiers (MPO region, TAZ, county, etc.). 
International origins and destinations were excluded 
from the geocoding exercise. In addition, RSG used the 
trip end coordinates and Google’s mapping technology to 
estimate a distance for each trip. This distance represents 
the miles associated with the fastest driving route avail-
able between the origin and destination. 

4.1	 DATA CHECKING

4.1.1	 Merge Debrief Data with 
Standalone Data 

Data from the Long Distance Debrief were merged with 
data from the standalone Long Distance survey to create 
a final dataset, which included 4,386 households (after 
cleaning). Each of these households took at least one of 
the long distance surveys (debrief and/or standalone); 
14% (631) took the survey during both administrations 
and the remaining 86% participated in exactly one of 
the long distance surveys (Figure 2.9). At the household 
level, each record in the final dataset represents a unique 
household that belongs to one of the distinct participa-
tion categories: “Debrief only”, “Standalone only”, or 
“Both”. In the person-level and trip-level datasets, each 
row represents a survey participant or a unique trip, 
respectively. For example, a single-person household that 
participated in both surveys has two rows at the person 
level (distinguished by a “survey” variable). Likewise, if 
that person reported two trips during the debrief survey 
and four trips during the standalone survey, the dataset 
includes six trip records associated with that particular 
household.

4.1.2	 Clean Trip Ends
Once the set of households was finalized, the data them-
selves were cleaned; this exercise focused particularly 
on the “trip ends” that were entered by respondents. 
As previously mentioned, respondents could enter any 
text string in the open-ended origin and destination text 
boxes. These trip ends were cleaned in order to: 
•	 Correct inconsistencies across trips and/or respon-

dents (i.e. typos or “SLC” vs. “Salt Lake City, UT”) 
•	 Assign a city and state to general locations (e.g. “Zion 

National Park” or “84010”)
−− Entries such as “home” or “my house” were as-

signed to that household’s home city and state
•	 Remove undecipherable trip ends (e.g. “Mom’s 

house” or “Cabin”)
−− Any household that had at least one trip with an 

undecipherable trip end was removed from the 
dataset because that trip could not accurately be 
geocoded or categorized. 

Some examples of the above are displayed in Table 2.3.

Figure 2.9: Survey(s) Completed

Table 2.3: Trip Ends Cleaning
ORIGINAL CLEANED

Origin (or destination) City State Place (other)

SLC Salt Lake City UT

Salt Lake City, UT Salt Lake City UT

Denver Denver CO

Zion National Park Springdale UT

84010 Bountiful UT

My house St. George UT

Calgary, Albert Canada

Uinta Mountains Kamas UT

Mom’s house Removed 
from dataset

Cabin Removed 
from dataset
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4.1.3	 Impute “Return” Trips
It is assumed that all trips are either tours (e.g. Salt Lake 
City to Denver to Boulder to Salt Lake City) or round-
trips (e.g. Salt Lake City to Denver to Salt Lake City); 
however, many respondents reported exactly one trip or 
a series of one-way trips. With the exception of a person 
moving cities (an unlikely phenomenon in our sample), 
these reported one-way trips necessarily have a “return” 
trip, even though it was not explicitly reported in the sur-
vey. These unreported return trips became the imputed 
trips that were added to the final dataset. 
Rather than speculate as to the precise details of that 
return trip, the imputed trip inherited the details from 
the reported trip, with the exception of the origin and 
destination which were reversed. Table 2.4 displays the 
result. 

4.1.4	 Define Trip Purpose Segments
Respondents were specifically instructed not to include 
regular work commute trips in the long distance travel 
diary because if that trip is indeed a regular trip, then it 
would have been captured during the main Household 
Travel Diary. Therefore, the long distance survey offered 
respondents with the following trip purposes from which 
to choose:
•	 Company business (meeting, sales call, etc.)
•	 Social (visit family/friends)
•	 Recreational (hiking, sporting event, etc.)
•	 Go to/from school
•	 Go home
•	 Other
These categories allow for detailed analysis of reasons 
people make trips, and most purposes were worded to 
imply activities outside of the home. For model compari-
sons, however, it was necessary to represent home and 

Table 2.4: Imputed Trips
TRIP 1 (REPORTED) TRIP 1A (IMPUTED)

Origin Provo St. George

Destination St. George Provo

Purpose Business Business

Mode Auto Auto

Occupancy 1 passenger 1 passenger

Date 9/17/2012 9/17/2012

work trips in a way that corresponded with the existing 
travel model. First, RSG identified trips as “home-based” 
if the origin or destination city and county matched the 
respondent’s home city and county. Next, RSG calculated 
trip purpose segments for each trip based on whether or 
not the trip was home-based and the reported trip pur-
pose. The following trip purpose segments are included 
in the final dataset:
•	 Home-Based Work: these are regular work commute 

trips that were reported during the main household 
travel diary survey and were at least 40 miles in 
length. These 320 trips were added to the final long 
distance dataset. 

•	 Home-Based Work-Related: the trip was home-based 
and had a purpose of “Company business”.

•	 Home-Based Other: the trip was home-based and 
had a purpose other than “Company business”.

•	 Non-Home-Based: all remaining trips.

Data Preparation
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4.2	 DATA WEIGHTING

4.2.1	 Household Weight
In order to more closely reflect the true population 
of those living in Utah, the collected survey data were 
weighted by several key household characteristics: 
geography, household size, number of available vehicles, 
household income, and residency type. This process for 
improving the sample’s representativeness was identical 
to the process used to weight the main household travel 
diary sample:
•	 Expand the sample to the full population (collected 

an approximately 0.5% sample for the Long Distance 
survey)

•	 Control for differences in sampling/response rates 
by sub-population

−− Geographic weighting (“hybrid” districts were 
used because existing boundaries (e.g. counties 
or census blocks) were thought to be too coarse 
or too detailed for weighting purposes

−− Demographic weighting (household character-
istics)

•	 Iterate until there is a nearly perfect match between 
the sample and target (“control”) datasets

The maximum value of the final household weight was 
capped at 850 (twice the maximum for the main House-
hold Travel Diary sample because the Long Distance 
survey sample was approximately half the size) to 
minimize the impact of any single household. This maxi-
mum weight was applied to 27 households (0.6% of the 
sample). 

RSG accounted for this temporal aspect using the survey 
completion date and the trip departure date as follows 
(example included):
 
 

4.2.2	 Trip Weights
Four trip weights were calculated to account for various 
nuances in the dataset. 

Temporal Weight
Given the relative infrequency of long distance trips, this 
survey provided residents with an opportunity to report 
trips that occurred recently, rather than only trips that 
occurred on a pre-assigned day. For example, the main 
Household Travel Diary survey is unlikely to capture the 
monthly trip that an employee makes to his or her cli-
ent’s office. In order to account for this fact that most of 
the trips did not occur “yesterday” or on a pre-assigned 
day, trips were weighted based on how long ago the trip 
occurred. The goal of this approach is to arrive at the dai-
ly average, by discounting trips that occur infrequently. 
Figure 2.10 displays how long ago, relative to the survey 
completion day, that the given trip occurred. For example, 
if an adult participated in the survey on 24 October and 
reported a long distance trip from 17 October, that trip 
occurred seven days ago. 

Every adult in the household reported all of their long 
distance trips within a certain time frame (e.g. past week, 
past month, etc.). In many cases, multiple adults in a 
given household reported the same trip. For example, if 
a husband and wife both traveled from Salt Lake City to 
Denver, CO on 17 April, that particular trip would appear 
in the dataset twice, and for both trip records, the report-
ed occupancy would be at least two (it could be higher if 
kids or non-household members were also with them). In 
an effort to account for these duplicate trips, RSG applied 
a trip weight based on the number of times a particular 
trip was reported by a given household:

A weight from 0 (trip occurred 365 days ago or more) to 
1 (trip occurred on same day as the respondent partici-
pated) was applied to all trips. As a final step, trips made 
by households that participated in both survey admin-
istrations were halved to account for the fact that they 
are, in theory, reporting twice as many trips. This final 
temporal weight distribution is displayed in Figure 2.11. 
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Figure 2.11: Temporal Weight Distribution - Duplicate Trip Weight
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Figure 2.10: How Long Ago (in Days) That the Trip Occurred 
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Figure 2.11: Temporal Weights 

Figure 2.10: How Long Ago (in Days) That the Trip Occurred

Table 2.5: Duplicate Trip Weights
NUMBER OF HH 
MEMBERS WHO 
REPORTED THE 

SAME TRIP

WEIGHT APPLIED NUMBER OF TRIPS PERCENT OF TRIPS

1 1 15033 58%

2 0.5 10128 39%

3 0.3333 699 3%

4 0.25 120 0%

5 0.2 30 0%

7 0.1429 8 0%

Total 26,018 100%

Data Preparation
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Reported Occupancy Weight
The third trip weight accounted for the number of travelers on the trip, as 
reported by the trip maker. The weight itself is equal to the number of total 
travelers, e.g. a trip with three people (one driver, two passengers) received 
an occupancy weight of three. A distribution of these occupancy weights is 
displayed in Figure 2.12.

Figure 2.12: Reported Occupancy Trip Weight Distribution 

Trip Distance Weight
Finally, RSG assigned a trip weight of zero to all trips with a Google estimated 
trip distance less than 30 miles. Although long-distance trips were defined as 
40+ miles in the survey, RSG selected 30 miles as the cut-off point because the 
estimated trip distances were calculated based on city-to-city combinations, 
which may have obscured some of the extra distance for those trips.
The final trip weight used for analysis was a product of all the aforemen-
tioned trip weights: Temporal Weight * Duplicate Trip Weight * Reported 
Occupancy Weight * Trip Distance Weight.  

4.3	 VARIABLES FOR MODELING
Please refer to Chapter 1, Household Travel Diary Survey, for more detailed 
information on the inclusion of geographic variables (TAZ, MPO ID, Region ID, 
etc.) and household characteristics (size, income, vehicles available, etc.). 
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Figure 2.12: Reported Occupancy Trip Weight 
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Data Analysis

5.0	DATA ANALYSIS
RSG has completed a basic analysis of the survey data to help ensure data integrity, understand long distance travel 
behavior, and prepare to integrate the long distance survey data into the travel demand modeling effort. This section 
includes these basic analyses. All numbers and percentages represent weighted results, unless otherwise noted. 

5.1	 SUMMARY TABULATIONS
5.1.1	 Person Level Results
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Figure 2.12: Reported Occupancy Trip Weight 
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Each adult who completed the Long Distance survey was 
asked which major cities they have visited in the past 
year. In order to avoid overstating the likelihood of travel 
to a particular city, the list of cities shown was dynamic 
based on what region the household was from: residents 
of the MAG region did not see Provo; residents of the 
WFRC region did not see Salt Lake City, and residents of 
the Dixie region did not see St. George. The rational was 
that if someone from the Dixie region was reporting a 
trip to St. George, it was not representing a long distance 
trip because St. George is located nearby that individual’s 
home. For example, the WFRC and MAG regions were 
combined for Figure 2.13, but only residents of MAG 
had Salt Lake City as an option, which is why only about 
20% of the combined population selected it as an answer 
option. Of all the cities listed outside of the state, Utahns 
were most likely to travel to Las Vegas; in fact, 76% of 

adults from the Dixie region had visited Las Vegas in the 
past year. 

Figure 2.13: Cities Visited in Past Year (by Region)

Provo and Salt Lake City were the most frequented cities 
from among those that visited. For example, two-thirds of 
residents who had visited Salt Lake City in the past year 
did so at least five times (Figure 2.14). The cities outside 
of Utah were visited less frequently. 

In order to frame the long distance trip roster section, 
respondents first indicated how recently they made a 
long distance trip over 40 miles. Nearly one-third of 
respondents in the standalone survey reported a long 
distance trip from the past week compared at 26% from 
the debrief survey (Figure 2.15). This suggests that there 
may be seasonal differences in long distance travel, since 
the stand alone survey was conducted in the summer. 
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5.1.2	 Trip Level Results
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The vast majority (69%) of reported long distance trips 
occurred entirely within the state of Utah (Table 2.6) and 
approximately 88% of trips included at least one trip end 
(origin and/or destination) in Utah. 
Figure 2.16 and Figure 2.17 display the origins and 
destinations of trips the occurred entirely within Utah 
and trips that occurred at least partially outside of Utah, 
respectively. 

Figure 2.15: When the Most Recent Long Distance Trip Occurred

Table 2.6: Trip End Locations
DESTINATION

UTAH EXTERNAL TOTAL

O
RI

G
IN

UTAH 69% 9% 78%

EXTERNAL 10% 12% 22%

TOTAL 79% 21% 100%
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Figure 2.17: Trip Destinations (External Trips Only)

Figure 2.16: Trip Destinations (Internal Trips Only)

Data Analysis
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Trips with at least one international end were not 
geocoded and, therefore, do not have an associated trip 
distance. Ignoring those records, the overall average trip 
length was 248 miles, but within Utah that average is 
101 miles. Internal trip (origin and destination within 
Utah) destinations ranged from 30 miles to 413 miles, 
but nearly 80% were less than 100 miles (Figure 2.18). 
For trips that included at least one external trip end, 
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Figure 2.18: Trip Distances (by Trip Location) 
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Figure 2.19: Trip Distance Distribution (All Trips)

37% were less than 100 miles, while 8% were at least 
1,000 miles in length. Figure 2.19 shows the overall trip 
distribution, highlighting the concentration of trips that 
were between 30-100 miles. The “spikes” in data repre-
sent frequent trip end combinations; for example, nearly 
6% of all long distance trips were 44 miles, which is the 
distance between Salt Lake City and Provo. 

Figure 2.18: Trip Distances (by Trip Location)
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Figure 2.20, Figure 2.21, and Figure 2.22 display the distributions for trip mode, purpose, and segment, respectively. 

Figure 2.20: Primary Mode

Figure 2.21: Primary Purpose

Figure 2.22: Trip Purpose Segment
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5.2	 MODEL RELATED ANALYSIS

Figure 2.23: Trips Per Household (by Region)
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5.2.1	 Trip Rates
Household trip rates, stratified by 
various household characteristics, 
are displayed in Figure 2.23, Figure 
2.24, and Figure 2.25. Given the limi-
tations of the dataset (neither chil-
dren’s dependent nor independent 
trips were reported), RSG applied a 
series of trip-level weights to allow 
for an approximation of a household 
long distance trip rate. The resulting 
overall trip rate is 1.39 long distance 
trips per household and from among 
the breakdowns by household char-
acteristics, several logical patterns 
do emerge:
•	 Households in more rural re-

gions are making more long dis-
tance trips, especially for regular 
commuting purposes

•	 Larger households typically 
make more long distance trips

•	 Higher income households are 
making slightly more long dis-
tance trips
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5.2.2	 Seasonality
Evaluating the seasonal differences 
in trip making can be done in two 
ways: first by looking at how re-
cently respondents reported making 
a long distance trip (Figure 2.26) and 
second by comparing the trip rates 
between the spring (debrief survey) 
and the fall (standalone survey) (Fig-
ure 2.27). To adequately compare 
results, these two figures include 
only the 14% of households that 
took both surveys. Results from both 
figures indicate that more (frequent) 
long distance travel occurred during 
the early fall months than during the 
spring months. In fact, the trip rate 
was approximately 15% higher in 
the standalone survey than in the de-
brief survey. Note that the household 
trip rates in Figure 2.27 are lower 
than the overall household trip rates 
(1.39) in large part because trip 
weights were halved for those house-
holds that participated twice. 

Figure 2.26: When the Most Recent Long Distance Trip Occurred (Adults 
Who Took Both Surveys Only)

Figure 2.27: Trips Per Household (by Survey Period)

Data Analysis
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College students can be major contributors to regional and 
intra-urban travel demand. There are approximately 200,000 
students enrolled at a college or university in Utah today. Over 
20% of UTA’s total transit market is the college student popula-
tion commuting to campuses along the Wasatch Front.  In total, 
7,923 students completed the college travel diary.  This data 
helps shed light on how college students travel and how their 
travel differs from the average regional person trip rate in order 
to improve future travel demand models. 
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1.0	 INTRODUCTION
College populations are often under-represented in travel diary sur-
veys because younger, more transient populations are harder to reach. 
However, college students can be major contributors to regional and 
intra-urban travel demand. For example, over 20% of UTA’s total transit 
market is the college student population commuting to campuses along 
the Wasatch Front. There are currently approximately 200,000 students 
enrolled at a college or university in the state and several of these institu-
tions are major regional attractions and employers.
Further, college students are mobile, have travel habits that are differ-
ent from the general population, and are not well captured in the travel 
demand model because it stratifies trip rates by demographic variables 
that do not represent the college population well, such as household size, 
income, and automobile ownership. 
The Utah College Travel Diary closely followed the Household Travel Diary 
in structure and content, which was important to allow for comparison 
between the two datasets. However, a few important modifications were 
made to the College Travel Diary to better encourage participation. The 
most notable difference is that the College Travel Diary asked students 
to report their own travel (and not the travel for any other household 
members or roommates) from the most recent weekday (as opposed to a 
pre-assigned travel date). 
Eight colleges/universities agreed to participate in the College Travel Di-
ary: 

•	 Dixie State College
•	 LDS Business College
•	 Salt Lake Community College
•	 Utah State University
•	 Utah Valley University
•	 University of Utah
•	 Weber State University 
•	 Westminster College

After administering the College Travel Diary survey to students for ap-
proximately one month (April 2012), the survey data were cleaned and 
processed. In total, 7,923 students completed the entire survey. These 
data were then compared to the existing travel demand model and to re-
sults from the Household Travel Diary in order to better understand how 
college students travel and how their travel should be incorporated into 
future travel demand models. 
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2.0	ADMINISTRATION

Figure 3.1: Agency Outreach Letter Example

While the College Travel Diary survey questionnaire and 
structure were similar to the Household Travel Diary, the 
College Travel Diary survey administration process dif-
fered in a few ways. 
WFRC, the other agencies, and RSG developed a list of ten 
academic institutions around Utah to contact. This list of 
academic institutions included both public and private 

 
 

 

February 6, 2012 

 

Dr. Joseph D. Diaz, Ph. D. 

Associate Director of Institutional Research 

Salt Lake Community College 

 

Dear Dr. Diaz: 

 

This letter is to request the assistance of Salt Lake Community College in completing a household travel 

survey targeted to students.  The Wasatch Front Regional Council (WFRC) is the regional transportation 

planning agency serving the greater Salt Lake area.  Since the travel needs of Salt Lake Community College 

have a major impact on our regional transportation system, the WFRC would like your help in understanding 

the travel patterns of SLCC students. This is part of a multi-agency statewide effort that will include a larger 

statistical sample of all households in the state with a targeted student sampling of all major universities and 

colleges. Locally this is a very important project that generally happens about once every 20 years.  

 

The WFRC will perform a travel survey where we ask a statistical sample of households to maintain a diary 

of the entire travel over a specific weekday.  This information is vital to our ability to calibrate our travel 

models to the local preferences and conditions so that WFRC can make well informed decisions about 

transportation investments.  We are presently in the process of selecting our initial random sample of 

households to begin this internet-based survey of travel patterns.  We would like to include SLCC students in 

this survey during the spring of 2012.   

 

We have hired Resource Systems Group, Inc. (RSG), a nationally recognized travel survey firm, to conduct 

this survey as our contractor.  Staff from RSG has extensive experience working with similar colleges and 

Universities and recognizes that you may have various concerns.  We can work with you in a variety of ways 

to alleviate your concerns such as providing the web-link for you to send directly to students or for us to 

perform the administrative work and sending the link based on your (email) mailing list.  We fully respect 

confidentiality of individual students and can provide you with the privacy policy and protocols for the 

security of data.  Our information does not require student names or other confidential information and we 

will share data with you for your use in planning campus facilities. 

 

A staff person from RSG will be contacting you shortly to create a survey process that alleviates your 

concerns and can provide us and you useful transportation planning information.  Please feel free to call me 

directly if you have any questions. 

 

 

 

Sincerely, 

 

 
Jonathan Larsen, PE, Transportation Engineer 

Wasatch Front Regional Council 

schools and focused on the institu-
tions within MPO boundaries within 
the state. 
In particular, Deans, Vice Presidents, 
Provosts and other high-ranking 
officials at each institution were 
contacted and, in many cases, WFRC, 
MAG, Cache, and Dixie MPO each 
identified contacts or personally 
communicated with an institution. 
In some instances, agencies drafted 
letters themselves in an effort to 
communicate the importance of the 
survey and the details of the overall 
project effort (Figure 3.1).
RSG worked directly with the lead 
contact at each college to provide the 
necessary recruitment materials, in-
cluding draft invitation language,FAQ 
information, schedule, and email 
invitation logistics. The colleges then 
handled most of the direct commu-
nication with the students, includ-
ing emailing the survey invitation 
to students. This was an important 
factor in colleges’ willingness to par-
ticipate, and allowed them to work 
within the technological, privacy, and 
schedule constraints of their institu-
tion. 
A key difference between the College 
Travel Diary and the Household 
Travel Diary is that, as described 
above, the level of participation 
among college students depends 
greatly on the actions of a third party 
(the college or university adminis-
tration). In general, seemingly small 
factors such as the timing (hour and 

day) of invitation emails, the number of invitation emails, 
the title/stature of the person sending the invitation 
email, and the brevity of the email can greatly influence 
the response among college students. On all of these 
factors, RSG made recommendations to the institution 
regarding best practices and then the institution imple-
mented as they deemed appropriate. 

Administration
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2.1	 SURVEY SAMPLE 
The eight schools listed in Table 3.1 and mapped in Figure 3.3.2 agreed to 
participate in the survey. Brigham Young University and Southern Utah Uni-
versity chose not to participate. 

Table 3.1: Participating Colleges Student Population

COLLEGE MAIN CAMPUS(ES) STUDENT POPULATION 
SPRING 2012 

(APPROXIMATE)

PERCENT FULL-
TIME STUDENTS 
(APPROXIMATE)

Dixie State College St. George 9,000 60%

LDS Business College Salt Lake City 1,800 70%

Salt Lake Community College Taylorsville, Miller, Jordan, South City 34,000 35%

University of Utah Salt Lake City 31,000 70%

Utah State University Logan 29,000 85%

Utah Valley University Orem 33,000 50%

Weber State University Ogden, Davis 25,000 50%

Westminster College Salt Lake City 3,200 95%

Total 166,000
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Figure 3.2: Participating Colleges

Administration
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2.2	 SURVEY INVITATION 
MATERIALS

The College Travel Diary communications and materials 
were primarily electronic, consisting of a pre-notice, the 
survey invitation, and a reminder. 

2.2.1	 Pre-notice
Dixie State College, Salt Lake Community College, Univer-
sity of Utah, and Weber State University notified students 
by email of the upcoming survey in advance of the survey 
launch. Just as with the Household Travel Diary, the pur-
pose of this pre-notification email was increase response 
rate by announcing the study and conditioning the stu-
dent to expect a survey invitation in the coming days.  

2.2.2	 Invitation 
RSG coordinated with each college on both the content 
and timing of the email invitations, which included a 
brief description of the project and survey, a note that an 
iPad would be offered as an incentive for completion, and 
a hyperlink to the online survey. The colleges themselves 
sent out the survey invitations to their respective student 
populations. Figure 3.3 is the survey invitation sent out 
by University of Utah. 
In addition to the email invitation, Dixie State College 
also advertised the survey on television monitors in 
the student center. These monitors continuously scroll 
through news, events, and announcements (Figure 3.4).

2.2.3	 Reminder
In an effort to boost response rate, Salt Lake City Commu-
nity College and Utah Valley University both sent remind-
er emails to their student bodies approximately one week 
after sending out the initial invitation. 

Figure 3.3: Utah Valley University Survey Invite

Figure 3.4. Dixie State College Special Advertisement

2.3	 SURVEY RETRIEVAL
The survey instrument for the College Travel Diary sur-
vey was the RSG online survey, administered through a 
website produced specifically for the Utah Travel Study. 
Given the prominence of English on all campuses in our 
study, the survey was administered in English, which also 
helped reduce the total cost of developing the survey. 
To participate, students simply navigated to the website 
and clicked to start the survey. Because the College Travel 
Diary was an open invitation to all students, respondents 
did not have to enter a password to take the survey. 
As with the Household Travel Diary, RSG monitored the 
email inbox and responded to students who had ques-
tions about or problems with the survey instrument. 
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Table 3.2: Survey Administration Details from Each College
COLLEGE  NUMBER OF 

STUDENTS 
INVITED* 

PRE-
INVITATION 

NOTICE SENT

SURVEY 
EMAIL 

INVITATION 
DATE 

REMINDER 
EMAIL 

NUMBER OF 
COMPLETED 

SURVEYS

RESPONSE 
RATE

Dixie State College 7,800 Yes 10-Apr - 421 5%

LDS Business College 1,800 - 30-Mar - 205 11%

Salt Lake Community College 34,000 Yes 4-Apr Yes 634 2%

University of Utah 21,300 Yes 5-Apr - 2,035 10%

Utah State University 25,800 - 6-Apr - 2,036 8%

Utah Valley University 29,000 - 4-Apr Yes 1,527 5%

Weber State University 21,500 Yes 28-Mar - 1,007 5%

Westminster College 3,300 - 16-Apr - 58 2%

Total 144,500 7,923 5%

* As reported by colleges. For example, the University of Utah only invited a subset of their student population.

2.4	 PRE-TEST SURVEY
RSG gathered input from the Stakeholder Committee and 
colleges during the development of the College Travel 
Diary questionnaire and online survey. Results from 
the pre-test version of the Household Travel Diary also 
helped guide the format of the College Diary. In addi-
tion, RSG sought to reduce the colleges’ communication 
burden and also minimize the amount of coordination 
that would be required to conduct a pre-test at each col-
lege. As such, there was no formal pre-test for the College 
Travel Diary. 

2.5	 FULL SURVEY
The College Travel Diary survey launch was staggered 
during a period around the first two weeks of April 2012. 
Invitations were staggered in order to accommodate the 
vacation schedule(s) at each college and also to reduce 
the number of students participating simultaneously, al-
lowing RSG to better respond to questions as they arose. 
Survey administration began on March 28, when Weber 
State University invited their students. The final invite 

was sent on April 16, by Westminster College. Westmin-
ster College did not send out an explicit survey invita-
tion but rather included the survey invitation on the last 
page of their own parking survey. The survey closed for 
all schools on April 26, 2012 at 5 pm EST. To maximize 
participation, the administration period was completed 
before the end of the spring term (end of April 2012).
Table 3.2 shows survey administration details and re-
sponse rates. Response rates varied from 2 – 10 percent, 
with an average of 5 percent.  The final sample size was 
7,923 students. 

2.6	 SURVEY INCENTIVES
Students who completed the survey were offered the 
opportunity to enter into a drawing to win a latest gen-
eration Apple iPad. Those willing to enter the drawing 
provided an email address for notification. The eight win-
ners – one from each college/university – were randomly 
selected from among the full populations of willing 
participants. These were notified during the first week of 
June 2012.

Administration
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3.0	QUESTIONNAIRE
The questionnaire was developed in collaboration with participating colleges 
and the survey stakeholders.
As described, the College Travel Diary questionnaire was identical to the 
Household Travel Diary questionnaire where possible to allow for compari-
sons during analysis, with the following important differences to fit students:
•	 No household-level reporting: Students reported on their travel only 

and not that of their household or roommmates’. 
•	 No pre-assigned travel date: Participants were asked to report on travel 

made on the most recent weekday. For example, students filling out the 
survey form on Saturday, Sunday, or Monday were asked about their 
travel from Friday. 

•	 Participants were asked to describe off-campus trips only: This 
includes trips to or from campus and trips that occurred entirely off-
campus. Whereas in the household diary survey walking seven minutes 
from home to the corner store is considered a trip, in the college diary 
survey, if that same activity were to take place entirely within the bound-
aries of campus (from the dorm to the college cafeteria), it was not to be 
reported. The primary advantage of this approach was that it reduced 
the number of trips respondents have to report, and thereby reduced 
respondent burden. 

The questionnaire itself had four sections, which are described in more detail 
below. The survey began by introducing respondents to the purpose of the 
survey, a link to privacy policy for the information gathered, and estimated 
time required for completing the survey. A project email address was provid-
ed as a resource for addressing any technical questions about the survey.

3.1	 COLLEGE AFFILIATION 
Because the College Travel Diary was administered to eight colleges, the first 
question asked students to provide information about their affiliations:
•	 College/university (Dixie State College, Utah State University, etc.) 
•	 School/college (school of medicine, college of arts and sciences, etc.)
•	 Primary campus
•	 Secondary campus, if applicable
The question logic and answer choices shown were dynamic based on the 
students’ answers. 

3.2	 DEMOGRAPHIC CHARACTERISTICS 
The next section asked students to provide demographic information (Fig-
ure 3.5). A list of dropdown questions asked for year in school, whether the 
student lived on or off campus, full or part-time status, number of on- and off-
campus jobs. These variables determined what questions respondents would 
see later in the survey, and were important for segmenting data in weighting, 
analysis and modeling. 
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Questionnaire

Figure 3.5: Demographic Information

Figure 3.6: Vehicle Information for Off-Campus Respondents

Figure 3.7: Google Map Geocoder

Respondents were also asked to 
report age, gender, race and whether 
they were of Hispanic or Latino 
origin. Household income was not 
asked in the College Travel Di-
ary. Finally, respondents answered 
whether they had a driver’s license 
and a smartphone. 
Students who live off campus were 
asked a series of questions about 
their household, which, given the 
variety of living situations near col-
lege campuses, was defined in this 
survey as everyone living in the same 
dwelling unit that shares a kitchen. 
Students were asked to describe 
their household, including the num-
ber of adults, the number of children 
(under 18 years old), and if they 
lived with a partner, spouse, family 
members, and/or roommates. 
Students living on campus were 
asked how many motor vehicles they 
had with them on campus. Students 
living off-campus were asked how 
many motor vehicles in working 
order were in their household. 
Respondents were informed that 
motor vehicles could include cars, 
trucks, SUVs, vans, RVs and motor-
cycles. Respondents in households 
with at least one motor vehicle were 
then asked to provide vehicle(s) year, 
make and model. Those living off-
campus were asked how often they 
use the vehicle to travel to and from 
campus, and whether they had a per-
mit to park on campus (Figure 3.6). 
Students living off-campus reported 
their home location on an interac-
tive map (Figure 3.7) and selected 
a description for their off-campus 
residence (single family house, town-
house, apartment building etc.). 
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3.3	 TRAVEL DIARY

Figure 3.8: Travel Diary Introduction with Trip Example

Figure 3.9: Trip Roster 

The travel diary began by asking 
students to report their trips from 
the most recent weekday (students 
living on campus were asked to 
only include the trips they made 
off-campus). To help respondents 
understand what constitutes a trip, 
the survey included a graphic with 
trip examples (Figure 3.8).
Students who had not made any (off-
campus) trips were asked to select 
from a list all reasons why they had 
not made any trips. Those saying 
they were traveling outside Utah 
were asked to report which city and 
state they were in.
Students who had made (off-cam-
pus) trips were asked to list all their 
trips (Figure 3.9), and indicate each 
location on an interactive map (Fig-
ure 3.10). After completing this, a 
summary list with all reported trips 
and approximated distances was 
shown, giving respondents a chance 
to go back and edit their locations, or 
proceed to the next question. 
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Figure 3.10: Mapping Trip Roster Locations

Figure 3.11: Trip Details Walk or Bike

For each reported trip, a screen 
followed asking for trip start and 
end time, the main purpose of the 
trip, and “main way traveled” (mode 
used). Respondents saying they trav-
eled by auto/truck/motorcycle and 
who had earlier provided informa-
tion about household motor vehicles 
could choose their vehicle from a list. 
Those with driver’s licenses were 
asked if they were the driver or pas-
senger. 
Respondents indicated whether they 
traveled alone or with others. Those 
reporting bike or walk trips were 
asked if they used a sidewalk or bike 
path for some part of the trip (Figure 
3.11). Before the travel diary section 
ended, respondents had a chance to 
report total duration of any addi-
tional off-campus walks or bike rides 
they may have made but forgotten to 
report in the diary. 

Questionnaire
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3.4	 TRAVEL HABITS & ATTITUDES
The next section focused on students’ travel habits in 
general, and opinions about transportation in their 
respective regions. First, respondents were asked for 
their agreement level with five statements about trans-
portation funding priorities (Figure 3.12). Next, five 
statements about transportation planning priorities were 
listed in a box on the left, and respondents were asked to 
rank the statements in a box on the right by clicking on 
them with a mouse and dragging them over to the box. 
The benefit of ranking is that respondents have to choose 
order of importance, and cannot indicate that everything 
is a top priority/most important. These statements were 
identical to the statements shown in the Household 
Travel Diary: 
•	 Improve traffic safety
•	 Build more transportation capacity
•	 Preserve the infrastructure by improving the condi-

tion of our pavement and bridges
•	 Provide a greater range of transportation choices for 

mode of travel
•	 Optimize capacity by making existing transportation 

facilities more important

Figure 3.12: Transportation Funding Priorities

A series of questions about travel habits followed. These 
questions were tailored to each student based on their 
college affiliation and key demographic characteris-
tics. Respondents were asked whether they ever travel 
between campuses, and if so, how they typically travel 
(what transportation mode). Students with off-campus 
jobs were asked how many hours they work per week, 
and how (what transportation mode) they typically get 
to work. They were also asked to report where they work 
by using an interactive map. Students living off-campus 
reported how often and how they travel to and from cam-
pus. Students living off-campus in households with motor 
vehicles reported how often they use a household vehicle 
in the middle of the work or school day. All students were 
asked how often they ride transit (bus or rail).  
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Figure 3.13: Reasons for Not Biking

Students at Utah State University, Utah Valley University 
and University of Utah were asked if they have a transit 
pass, and if so, to specify what type of pass they have. 
Students at these three universities were also asked how 
often they ride the campus shuttle. 
In addition to motorized modes, the questionnaire 
included questions about biking which were identical to 
the questions asked in the bicycle and pedestrian debrief 
of the Household Travel Survey. Respondents reported 
how many days they had gone for a bike ride in the last 
two weeks, and if they bike more or less often now than 
at the same time last year. Students who said they never 
bike were asked to select all reasons why from a list 
(Figure 3.13). 
Similarly, students who had gone for bike rides in the last 
two weeks selected all reasons for why they bike. Both 
questions included fields for open ended answers. 

Utah State University students were asked to list the 
most important transportation challenges and safety 
issues at the university. All students were given the op-
portunity to provide additional comments or suggestions 
about how to improve transportation to and from their 
campus or transportation in their region overall. 
Finally, students were asked whether they were inter-
ested in being entered into the iPad raffle, and whether 
they would be willing to participate in future transporta-
tion surveys conducted by local transportation planning 
agencies. Students had the option of providing their 
email address for being contacted about the raffle and/or 
future surveys. 

Questionnaire



76

III. College Travel Diary

Utah Travel Study January 2013

4.0	DATA PREPARATION
After the survey administration was completed, RSG reviewed and prepared 
the data for agency analysis and travel demand modeling. Work completed 
included data cleaning, appending geographic data, weighting to 2010 college 
enrollment data, and making comparisons to current travel demand models. 

4.1	 DATA CHECKING
RSG completed a review of the data, and during this review process identified 
some data cleanup tasks necessary to prepare the data for analysis. Some of 
this work included piecing together data from different tables into one table, 
and some included actual cleaning of the data. The following describes the 
necessary data cleaning performed by RSG. 
First, RSG ensured that the correct destination trip purposes for home and 
college were recorded. In the survey, respondents described their trip desti-
nations in two ways: 
1.	 Typing in a destination description in a text box, e.g. “my house” 
2.	 Selecting the destination purpose from a list of 16 trip purposes:

−− Go home (or to dorm)
−− Go to primary workplace
−− Go to other work-related location
−− Attend class
−− School-related activity 
−− Go to cafeteria
−− Go shopping (e.g., grocery store, mall)
−− Personal business (e.g., doctor, bank, etc.)
−− Pick-up/Drop-off someone else
−− Make a quick stop (e.g., ATM, drive-thru, etc.)
−− Go to restaurant to eat out/get take out
−− Attend social/recreational event (e.g., movies, visit friends/family)
−− Go to child’s school/child care
−− Go to gym or go for exercise (e.g., go for a walk, jog, etc.)
−− Go to religious/community/volunteer activity
−− Other

The many categories allow for detailed analysis of reasons students make 
trips, and most purposes were worded to imply activities outside of the home. 
For model comparisons, however, it was necessary to represent home and 
work trips in a way that corresponded with the existing travel model. For 
example, it was possible for a respondent to describe the destination as home 
“my house”, but choose “make a quick stop” or “pick-up/drop-off someone 
else” as the purpose. In these cases, and others, RSG recoded purposes so that 
when the chosen location was the student’s home, the trip purpose was also 
‘home’, and when the chosen location was the campus, the trip purpose was 
‘campus/class’. This recoding included coding trip purposes to something 
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Data Preparation

4.2	 DATA WEIGHTING
As described, the goal of the College Travel Diary ad-
ministration was to achieve as many completed surveys 
as possible per participating college. As such, no efforts 
were made during data collection to match the compo-
sition of college student populations and the resulting 
differences in travel patterns. 
First, the following student types were excluded from 
the weighting scheme (but retained in the dataset, with a 
weight of zero):
1.	 Part-time students reporting on-campus residence
2.	 Students only taking classes online (no regular trips 

to campus)
3.	 Students only attending extension centers
4.	 Students concurrently enrolled in high-school
Next, RSG identified two variables (full-time vs. part-time 
status and on-campus vs. off-campus resident) that could 
be used to weight the collected survey data to the full 
population of the college. These two demographic vari-
ables were combined to create three categories. Students 
were then assigned to one of those categories based on 
their survey answers (Table 3.3). 
5.	 Full-time student living off campus
6.	 Full-time student living on campus
7.	 Part-time student living off campus (as noted above, 

part-time students living on-campus were excluded 
from the weighting scheme)

Table 3.3: Full- and Part-Time, On- and Off-Campus 
Students

FULL-TIME PART-
TIME

COLLEGE
ON 

CAMPUS
OFF-

CAMPUS
OFF-

CAMPUS TOTAL

Dixie State 
College 19 311 73 403

LDS Business 
College 0 184 21 205

Salt Lake 
Community 
College

0 321 235 556

University of 
Utah 213 1,446 363 2,022

Utah State 
University 335 1,207 201 1,743

Utah Valley 
University 0 1,107 298 1,405

Weber State 
University 
-Ogden

53 624 168 845

Weber State 
University –
Davis

0 63 38 101

Westminster 
College 10 43 5 58

Total 630 5,306 1,402 7,338

other than home or campus in cases where the respondent had chosen ‘home’ 
or ‘campus’ purpose but the location description indicated something else, for 
example ‘my friend’s house’ or ‘my children’s school’. 
In addition, RSG recoded the housing variable to off-campus for students who 
said they live on-campus but attend colleges that do not offer on-campus 
housing. Last, respondents who concurrently enrolled in high school (e.g. a 
high school senior taking a class at the local college) were flagged. 
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RSG contacted college budget offices 
to get full- and part-time student en-
rollment and the number of students 
living in dormitories. To match in 
time with the 2010 Census data used 
in the Household Diary weighting, 
fall 2010 headcount enrollment was 
used for the college control totals 
(Table 3.4). 

Table 3.5: Person Weights
FULL-TIME PART-TIME

COLLEGE
ON 

CAMPUS
OFF-

CAMPUS
OFF-

CAMPUS TOTAL

Dixie State College 14.0 15.8 39.7 20.0

LDS Business College 0.0 5.2 39.9 8.8

Salt Lake Community College 0.0 27.3 70.3 45.4

University of Utah 11.3 13.6 24.1 15.1

Utah State University 10.4 8.1 15.4 9.3

Utah Valley University 0.0 13.2 28.4 16.5

Weber State University 
-Ogden 15.6 15.1 29.2 17.8

Weber State University –Davis 0.0 31.0 42.2 35.2

Westminster College 55.0 48.0 109.8 54.5
Zero-weight students: Dixie State  College (18), Salt Lake Community College 
(78), University of Utah (13), Utah State University (293), Utah Valley Univer-
sity (122), Weber State University (61).

Table 3.4: 2010 Enrollment
FULL-TIME PART-TIME

COLLEGE
ON 

CAMPUS
OFF-

CAMPUS
OFF-

CAMPUS TOTAL

Dixie State College 266 4,917 2,899 8,082

LDS Business College 0 962 837 1,799

Salt Lake Community College 0 8,751 16,514 25,265

University of Utah 2,400 19,630 8,789 30,819

Utah State University 3,477 9,848 3,147 16,472

Utah Valley University 0 14,619 8,553 23,172

Weber State University 
-Ogden 825 9,433 4,933 15,191

Weber State University –Davis 0 1,952 1,605 3,557

Westminster College 550 2,064 549 3,163

Total 7,518 72,176 47,826 127,520

Finally, RSG calculated a weight that 
was applied to each student based 
on their college and demographic 
category. For example, 213 full-time 
University of Utah students living on 
campus participated in the College 
Travel Diary survey. At the univer-
sity itself, there are a total of 2,400 
students who fall into this same 
category. Therefore, RSG applied a 
weight of 11.3 (2,400/213) to every 
full-time student at the University of 
Utah who lives on campus. In prac-
tice, this means that every survey re-
cord represents 11.3 students in that 
same category at the University of 
Utah (Table 3.5). Note that the four 
main campuses of Salt Lake Com-
munity College; Taylorsville, Miller, 
Jordan and South City, were treated 
as one group because of the small 
sample size. A total of 7,338 students 
were assigned weights. The other 
585 students remain in the dataset, 
with a weight of zero.  
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4.3	 VARIABLES FOR MODELING
In order to prepare the dataset for modeling, some data 
manipulation was needed, such as recoding variables 
using travel modeling conventions (e.g. identifying pro-
ductions and attractions). The following list details the 
variables in the dataset that RSG created for modeling 
purposes. Note that the processes used for College Travel 
Diary data preparation were, where possible, consistent 
with those used for the Household Travel Diary. 

4.3.1	 Geographic Variables
•	 MPO and Region ID: Counties were aggregated into 

MPO IDs (Cache, WFRC, MAG, Dixie, Tooele, Wasatch 
and UDOT) for simplicity purposes, even though each 
MPO’s modeling or planning area does not necessar-
ily include the most rural portions of the counties 
they belong to. MPOs were further aggregated into 
four regions (Cache, WFRC-MAG (“Wasatch Front”), 
Dixie, and UDOT), the most aggregate geography 
level (Table 3.6).  

•	 TAZs: RSG developed a Traffic Analysis Zone (TAZ) 
system for this project by combining the TAZ systems 
of multiple models (listed below). The unique TAZ 
ID was created from: County FIPS  * 10000 + TAZ ID. 
For TAZs within an MPO/RPO model area, the TAZ 
ID is the MPO/RPO model TAZID. For TAZs outside of 
MPO/RPO model areas, the TAZ ID is the USTM TAZ 
ID.

−− WFRC/MAG model
−− Cache MPO model
−− Dixie MPO model
−− Heber RPO model
−− Tooele RPO model
−− USTM model (outside the MPO and listed RPO 

areas)
•	 Production and attraction TAZ: 

−− Home-based trips: Home TAZ is the production 
TAZ, the other end is the attraction TAZ.

−− Non-home based trips: Origin TAZ is the produc-
tion TAZ, destination is the attraction TAZ.

•	 MPO medium districts

Table 3.6. Geography Equivalence Table
COUNTY 

FIPS
COUNTY 

NAME
MPO 

ID
MPO REGION 

ID

5 CACHE 5 Cache 1

11 DAVIS 1 WFRC 2

35 SALT LAKE 1 WFRC 2

49 UTAH 2 MAG 2

57 WEBER 1 WFRC 2

53 WASHINGTON 6 Dixie 3

1 BEAVER 0 UDOT 4

3 BOX ELDER 0 UDOT 4

7 CARBON 0 UDOT 4

9 DAGGETT 0 UDOT 4

13 DUCHESNE 0 UDOT 4

15 EMERY 0 UDOT 4

17 GARFIELD 0 UDOT 4

19 GRAND 0 UDOT 4

21 IRON 0 UDOT 4

23 JUAB 0 UDOT 4

25 KANE 0 UDOT 4

27 MILLARD 0 UDOT 4

29 MORGAN 0 UDOT 4

31 PIUTE 0 UDOT 4

33 RICH 0 UDOT 4

37 SAN JUAN 0 UDOT 4

37 SAN JUAN 0 UDOT 4

39 SANPETE 0 UDOT 4

41 SEVIER 0 UDOT 4

43 SUMMIT 0 UDOT 4

45 TOOELE 4 Tooele 4

47 UINTAH 0 UDOT 4

51 WASATCH 3 Wasatch 4

55 WAYNE 0 UDOT 4

Data Preparation
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4.3.2	 Trip Variables
•	 Trip purposes: The trip purposes were used to create a four-category 

trip purpose variable: 
−− Non-home based
−− Home-based college
−− Home-based work
−− Home-based other 

•	 Time of day periods:
−− AM Peak (6 - 9 AM)
−− Midday (9 AM - 3 PM)
−− PM Peak (3 - 6 PM)
−− Night (6 PM – 6 AM)

•	 Model trip distance and model travel time: Based on the reported 
origin and destination TAZs, travel times and trip distances were added 
to the survey dataset from the MPO travel models, which vary depending 
on the location of the specific institution.
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Data Analysis

5.0	DATA ANALYSIS

5.1	 SUMMARY TABULATIONS
Selected demographic variables that are relevant to travel are summarized in Table 3.7, Table 3.8, Table 3.9, and Table 
3.10. 

Table 3.7: College Demographics – Student Category
COLLEGE/UNIVERSITY NUMBER OF 

STUDENTS
FULL TIME, LIVE 

ON CAMPUS
FULL TIME, LIVE 

OFF CAMPUS
PART TIME, 

LIVE ON 
CAMPUS

PART TIME, 
LIVE OFF 
CAMPUS

Dixie State College 421 5% 77% 0% 18%

LDS Business College 205 0% 90% 0% 10%

Salt Lake Community College 634 0% 57% 0% 43%

Utah State University 2036 17% 65% 1% 16%

Utah Valley University 1527 0% 78% 0% 22%

University of Utah 2035 11% 71% 1% 18%

Weber State University 1007 5% 71% 1% 23%

Westminster College 58 17% 74% 0% 9%

Total 7923 8% 71% 1% 21%

Table 3.8: College Demographics - Gender
COLLEGE/UNIVERSITY NUMBER OF 

STUDENTS
MALE FEMALE

Dixie State College 421 44% 56%

LDS Business College 205 53% 47%

Salt Lake Community College 634 45% 55%

Utah State University 2036 51% 49%

Utah Valley University 1527 59% 41%

University of Utah 2035 51% 49%

Weber State University 1007 44% 56%

Westminster College 58 40% 60%

Total 7923 51% 49%
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Table 3.9: College Demographics – Off-Campus Job
COLLEGE/UNIVERSITY NUMBER OF 

STUDENTS
WORKS OFF 

CAMPUS
DOES NOT 
WORK OFF 
CAMPUS

Dixie State College 421 58% 42%

LDS Business College 205 59% 41%

Salt Lake Community College 634 71% 29%

Utah State University 2036 49% 51%

Utah Valley University 1527 70% 30%

University of Utah 2035 55% 45%

Weber State University 1007 72% 28%

Westminster College 58 60% 40%

Total 7923 60% 40%

Table 3.10: College Demographics - Smart Phone Ownership
COLLEGE/UNIVERSITY NUMBER OF 

STUDENTS
OWNS A 
SMART 
PHONE

DOES NOT 
OWN A 
SMART 
PHONE

Dixie State College 421 45% 55%

LDS Business College 205 52% 48%

Salt Lake Community College 634 63% 37%

Utah State University 2036 41% 59%

Utah Valley University 1527 57% 43%

University of Utah 2035 60% 40%

Weber State University 1007 58% 42%

Westminster College 58 69% 31%

Total 7923 54% 46%

Figure 3.14 shows differences in 
household member type among 
students living off-campus and not 
alone. At LDS Business College, 
41% of these students have room-
mates, (56 percent live with family), 
compared to Salt Lake Community 
College, where only 10% of these 
students have roommates (86% live 
with family). 

Figure 3.14: Household Member Types (Live Off-Campus and Not Alone)
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Figure 3.14: Household Member Types (Live Off-Campus 
and Not Alone) 

Partner/spouse and/or family members Roommates (non-family members) Both
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5.2	 MODEL RELATED ANALYSIS
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Figure 3.15: Trip Rate by Purpose   
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The survey data collected in this study will be used to 
enhance existing travel models in Utah. RSG has taken the 
initial step of evaluating several aspects of the existing 
models and underlying data compared to these new data. 
Note the weighted College Travel Diary data were used in 
these comparisons. Key findings for trip generation, trip 
distribution, mode choice and auto travel are presented 
here. 
The trips reported in the College Travel Diary excluded 
short, intra-campus trips (e.g. lecture hall to cafeteria). 
Therefore, the dataset consists of trips made on publicly 
maintained roadways and transit systems, and this is 
sufficient when the data are to be used in supporting a 
four-step travel demand model. 
Note that Weber State University’s 
Davis campus is included in the 
survey data and therefore in the fol-
lowing comparisons, but it is not cur-
rently included in existing models. 

5.2.1	 Trip Rates
The current travel demand model 
assumes the home-based college trip 
rate to be 1.5 daily trips per full-time 
equivalent (FTE). RSG’s compari-
sons used headcount instead of FTE. 
Figure 3.15 shows survey person 
trip-rates for students living off-cam-
pus. At 1.49, Utah State University 
has the highest home-based college 
trip rate; clearly, the average survey 
home-based college trip rate is sub-
stantially lower than the rate of 1.5 
currently used in the model. Dixie 
State College (Dixie region) has the 
highest overall trip rate (4.53), with 
Utah State University (Cache region) 
second (4.39). University of Utah has 
the lowest overall trip rate (3.83). 
Students at colleges with higher trip 
rates have shorter distances between 

Figure 3.15: Trip Rate by Purpose
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Figure 3.16: Person Trip Rate - College Diary vs. Household 
Diary  

College Diary Total Trip Rate 4.33 Household Diary Total Trip Rate 3.73

home and college, allowing for more trips between home 
and college in a day (see “Trip Distributions”). 

In addition to model comparison, the College Travel Diary 
trip data were compared to the Household Travel Diary 
data for each region. Figure 3.16 shows the comparison 
between college trip rates and household trip rates for 
the universe which includes the WFRC, Cache, and Dixie 
regions combined. The relationship was the same across 
these individual regions. The student person trip rate is 
higher than the regional average person trip rate, even 
though intra-campus trips are excluded from the dataset. 
Students make fewer home-based other trips, but instead 
make more non-home-based trips. 

Figure 3.16: Person Trip Rate - College Diary vs. Household Diary

Data Analysis
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5.2.2	 Trip Distributions
Table 3.11 shows the average home-
based college network trip distances 
and travel times (assumes auto 
transportation). How far off-campus 
students live relative to campus 
differs substantially between col-
leges (and regions), ranging from 
an average distance of two miles 
for Utah State University students, 
to an average of almost nine miles 
for Weber State University - Ogden. 
Distributions of home-based col-
lege trip distance and travel time 
were compared to the model in each 
region. Two minutes of terminal 
time were added to survey time. The 
models generally follow the survey 
data, with some exceptions, like the 
higher frequency of shorter (around 
5 minute) travel times in the WFRC 
region (Figure 3.17).

Table 3.11: Trip Distance and Travel Time - HBC
COLLEGE CAMPUS AVERAGE 

DISTANCE 
(MILES)

AVERAGE 
TIME 

(MINUTES)

Utah State University 2.0 7.2

Dixie State College 3.3 11.0

Westminster College 3.5 9.8

Utah Valley University 5.9 15.3

Weber State University Davis 6.1 16.1

Salt Lake Community College Miller 6.9 18.1

Salt Lake Community College Taylorsville 7.7 17.4

Salt Lake Community College South City 7.7 16.1

University of Utah 8.0 18.9

Salt Lake Community College Jordan 8.1 18.1

LDS Business College 8.5 16.0

Weber State University Ogden 8.9 20.0

Note: Off-campus students only

Figure 3.17: Trip Length Frequency - WFRC
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Figure 3.17: Trip Length Frequency - WFRC 
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5.2.3	 Mode Shares
Home-base college mode shares 
(Figure 3.18) were compared to 
the model (Figure 3.19). Overall, 
the model overestimates the share 
of auto trips for home-based col-
lege travel. The model assumes an 
average non-auto mode share of 
7%, while the survey data show a 
non-motorized mode share of 13%.  
Non-auto mode shares are especially 
large for University of Southern Utah 
(41%), Westminster College (39%) 
and LDS Business College (24%). 
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Figure 3.19: HBC Mode Shares - Model

Data Analysis
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5.2.4	 Auto Occupancies
Auto occupancies were compared to the model. The model over-predicts 
home-based college auto occupancy (1.46), and under-predicts auto occu-
pancy for other home-based trips (1.63). 

Figure 3.20: Auto Occupancy – Home-Based College
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5.2.5	 Time of Day / Diurnal Distributions
Time of day distributions were created from survey trip departure times, and 
compared the models. Current models assume the time of day distribution 
for home-based college travel closely follows the distribution for home-based 
work. The comparison to survey data (Figure 3.21) shows the college time 
of day distribution differs considerably from the home-based work model 
assumption. Home-based college travel has a distinct AM peak, similar to, 
but not as pronounced, as home-based work (the dashed line). Unlike home-
based work, college travel has no PM peak. Overall, college travel is more 
spread out during the day. 

Figure 3.22: Diurnal Distribution - HBC vs. WFRC HBW

Data Analysis
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A better understanding of preferred bicycling and walking 
environments allows cities to more effectively meet demands 
for non-motorized infrastructure.  The Bicycle and Pedestrian 
Survey contains travel behavior data from over 5,000 adults 
from over 2,500 households throughout the state. Of those sur-
veyed, 71% of all adults reported making at least one walking 
trip of 10 minutes or more in the week prior to being surveyed 
and 44% of respondents in all regions reported they have biked 
before.  The vast majority indicated inadequate, incomplete, 
or missing infrastructure as the largest barrier to walking and 
bicycling.
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1.0	 INTRODUCTION 
Two bicycle and pedestrian surveys were conducted as part of the 
Utah Travel Study: the Bicycle and Pedestrian Debrief Survey (“de-
brief survey” or “walk/bike debrief survey”), which was conducted 
in conjunction with the Household Travel Diary survey, and the 
Bicycle and Pedestrian Barriers Survey (“barriers survey” or “walk/
bike barriers survey”), which was conducted in the fall of 2012 and 
open to any Utah resident. 
Non-motorized transportation plays an important role in transpor-
tation systems. Bicycling and walking support and connect other 
modes as well as offer an alternative; and for some, non-motorized 
transportation is the only alternative available. Additionally, many 
cities are increasingly interested in making bicycling and walking 
a more attractive alternative for a variety of reasons, including 
concerns about air quality, infrastructure costs, and public health 
issues. Collecting more information about non-motorized transpor-
tation behaviors and why people choose to walk and bike (or not) 
helps shape policy. A better understanding of preferred bicycling 
and walking environments allows cities to more effectively meet 
current and latent demands for non-motorized infrastructure.
The purpose of the Debrief Survey was to record current bicycling 
and walking habits. The primary purpose of the Barriers Survey was 
to identify the needs of bicyclists and pedestrians. In particular the 
survey sought to identify and locate physical barriers where specific 
infrastructure changes could improve the traveling environment for 
people who already bike or walk, as well as potentially encouraging 
more biking and walking. The Barriers Survey also recorded current 
non-motorized travel habits and attitudes.
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Administration

2.0	ADMINISTRATION
RSG administered the two bicycle and pedestrian surveys separately during 
the course of the Utah Travel Study. The Bicycle and Pedestrian Debrief Sur-
vey was administered to a portion of the adults who completed the House-
hold Travel Diary. The Bicycle and Pedestrian Barriers Survey was broadly 
advertised and was open to any Utah resident who wished to participate.
The administration approaches for each survey are summarized in Table 4.1. 

Table 4.1: Overview of the Administration of the Debrief and Barriers Bicycle and Pedestrian Surveys
DEBRIEF SURVEY BARRIERS SURVEY

Time period March – July 2012 September – November 2012

Invitees 28% of all invited households (the remaining 72% of 
households were randomly assigned to either the At-
titudinal Debrief or the Long Distance Debrief). Rural 
residents were not invited to the Walk/Bike Debrief 
Survey.

40% of the households that completed the diary sur-
vey and were willing to participate in future surveys 
(the remaining 60% of households were invited to the 
Standalone Long Distance survey). The general public 
was also invited. 

Outreach Nothing specific to the walk/bike survey beyond the 
overall invitation packet and postcards

RSG sent email invitations to selected households 
from the Household Travel Diary; RSG and partner 
agencies also sent an open invitation to a variety of 
community organizations.

Survey method Seamless transition between the one-day diary and 
Walk/Bike Debrief survey

Any interested resident could access the survey via 
an open website link

Final sample size 5,071 individual completes 1,987 individual completes (some data from partial-
completes were used for analysis)

2.1	 SURVEY SAMPLE

2.1.1	 Debrief Survey
Each household that was invited to participate in the Utah Travel Study was 
randomly assigned to one of three debrief surveys: Attitudinal, Walk/Bike, 
or Long Distance. The respondents selected for invitation to the Bicycle and 
Pedestrian Debrief Survey all resided in urbanized areas (including the four 
MPO regions – Wasatch Front Regional Council (WFRC), Mountainland Asso-
ciation of Governments (MAG), Cache MPO, and Dixie MPO). Urban residents 
were emphasized for the Bicycle and Pedestrian Debrief sample because rural 
residents are typically less impacted by non-motorized transportation issues, 
and therefore would be more able and likely to respond to the other debrief 
surveys. 2,562 of the 34,412 households that were invited to the Bicycle and 
Pedestrian Debrief Survey went on to complete the entire survey.  This re-
sponse rate (7.5%) was consistent across all three debrief surveys. 
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2.1.2	 Barriers Survey
The first of two groups invited to the Barriers Survey came from the House-
hold Travel Diary sample. Approximately 84% (7,715 of 9,155) of households 
who completed the Household Travel Diary and entered a valid email address 
also demonstrated a willingness to participate in future surveys. All of these 
households were invited to participate in one of the two additional surveys 
that were administered in the fall of 2012:
•	 Standalone Long Distance Survey (5,533 invited households):

−− All households from the UDOT (or rural) region (the Long Distance 
survey is more relevant for rural residents than is the Walk/Bike Bar-
riers survey)

−− Two-thirds of the households from all other regions
•	 Walk/Bike Barriers Survey (2,182 invited households):

−− All remaining households
The second group was a convenience-based sample. WFRC, the other agen-
cies, and RSG collaborated to develop a list of Utah businesses and community 
organizations that were identified as potential partners for advertising the 
survey to their respective communities. In addition, the agencies sent the 
invitation to their own email distribution lists. The list included organizations 
that were likely to have an interest in biking or walking issues, such as bicycle 
shops, biking and running teams, parent organizations, and neighborhood 
groups. The organizations were contacted and asked to forward the survey 
information to their constituents. RSG and the stakeholder committee worked 
with these organizations by providing information, invitation language, and 
instructions about the survey. Also, as the survey link was an open link (and 
no passwords were required for participation), participants were encouraged 
to forward the link to their friends and neighbors. 
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2.2	 SURVEY INVITATION MATERIALS

Figure 4.1: Organizations Recruited for Survey 
Distribution

Figure 4.2: Flyer for the Bicycle and Pedestrian 
Barriers Survey
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Figure 4.3 Completed Surveys by Home Region

1

2.2.1	 Debrief Survey
There was no special mention of the Walk/Bike Debrief 
survey in the invitation materials that were distributed to 
invitees of the Utah Travel Study.   

2.2.2	 Barriers Survey
All communications and materials for the Bicycle and 
Pedestrian Barriers Survey were electronic. An invitation 
email and a reminder email were sent directly to the first 
group of people invited to the Walk/Bike Barriers survey 
– those households that participated in the Household 
Travel Diary survey. This email introduced the survey, 
asked for their participation, and provided the survey 
web-link.

To recruit the convenience sample,RSG sent emails to 
businesses and organizations to recruit them for adver-
tisement assistance. These emails introduced the survey, 
explained how the results would be used, asked for the 
organization’s help in publicizing the survey, and provid-
ed information for the organization to ask RSG questions 
and take the necessary next steps. Overall, 152 busi-
nesses and organizations were identified for this recruit-
ment effort, including the University of Utah’s Commuter 
Services which self-identified their interest. Figure 4.1 
summarizes the numbers and types of organizations 
identified, and a complete list is included in the Appendix 
to this report.
Additionally, RSG provided organizations with a flyer 
(Figure 4.2) that could be printed and displayed in a 
physical location or used electronically either on their 
website or as an attachment to the invitation email. 

Administration
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2.3	 SURVEY RETRIEVAL

2.3.1	 Debrief Survey
The Walk/Bike Debrief survey was administered in con-
junction with the main Household Travel Diary survey, 
which launched on 23 March 2012 (the first travel date 
was 27 March 2012) and closed on 9 July 2012. The 
primary survey instrument was the RSG online survey, 
administered through a website produced specifically for 
the project. Participants logged into the survey website 
and entered their household-specific 8-digit password. 
This password was included in the invitation packet as 
well as on each of the postcard and email reminders. At 
any point, respondents could exit out of the survey and 
later return to the survey homepage, log in using their 
password, and continue from where they left off. The 
Walk/Bike Debrief survey was simply the last section of 
the main Household Travel Diary survey for each adult to 
complete. 
For respondents who preferred not to complete their sur-
vey online or lacked Internet access, members could call 
a toll-free number and Westat operators were available 
to administer the survey over the phone (see Chapter 1 
for more information). 
The online survey was also offered in both English and 
Spanish; respondents could easily choose to switch back 
and forth between English and Spanish on each page of 
the survey.  Participants who opted to take the survey 
by phone were provided foreign language service that as 
part of Westat’s standard survey operation.  
The structure of the survey and the questions remained 
the same for both English and Spanish survey versions, 
and the Spanish version represented a direct translation 
from the English version. Therefore, all responses were 
analyzed as one dataset, regardless of survey language.  

2.3.2	 Barriers Survey
As with other “additional” surveys (the Standalone Long 
Distance Survey and the Residential Choice Stated Prefer-
ence Survey), respondents were only able to complete 
the survey online. Respondents were notified about and 
invited to the survey via email. RSG also monitored the 
email address to help respond to questions and provide 
support when needed. This survey was programmed 
exclusively in English.  

2.4	 PRE-TEST SURVEY

2.4.1	 Debrief Survey
In order to ensure high data quality and evaluate the sur-
vey methodology, both the Walk/Bike Debrief survey and 
Walk/Bike Barriers survey included a pre-test. 
The Debrief Survey pre-test was conducted as a part of 
the Household Travel Diary’s pre-test during January and 
February 2012. In the pre-test, 4,230 households were 
invited to take the Utah Travel Study (see Chapter 1 for 
more information). 
RSG pre-tested the Bicycle and Pedestrian Barriers Sur-
vey with Utah’s regional and state transportation agen-
cies and selected bicycle and pedestrian planning consul-
tants during the development of the survey. Additionally, 
the survey began with a soft launch on 26 September 
2012 to identify potential issues. For this soft launch, the 
initial invitation was emailed to 151 individuals (about 
7% of the sample from the Household Travel Diary 
group). At the end of the first five days, 12% of the soft 
launch group had responded, and no substantial issues 
were identified with the website from these responses. 

2.5	 FULL SURVEY

2.5.1	 Debrief Survey
All invited households were randomly assigned one of 
33 travel dates beginning on Tuesday, March 27, 2012 
and ending on Thursday, June 28, 2012. To best capture 
a snapshot of each member’s typical weekday trips, all 
assigned travel dates occurred on a Tuesday, Wednesday, 
or Thursday. As previously mentioned, the Walk/Bike De-
brief survey was appended to the one-day travel diary for 
approximately 28% of all households. Adults participated 
in the Debrief Survey as a part of this full survey effort. 
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2.5.2	 Barriers
After the soft launch, the invitation with the survey link 
was emailed to the remainder of the sample from the 
Household Travel Diary (2,031 individuals) and to the 
businesses and organizations recruited for advertisement 
assistance. The full survey was launched on 1 October 
2012. A reminder email was sent to the Household Travel 
Diary group on 10 October (excluding 48 participants 
who had unsubscribed or who had invalid email address-
es). Three reminder emails were sent to the businesses 
and organizations throughout the month of October to 
encourage more participation. 
In both the invitation emails and on the survey website, 
an email address was provided so that participants could 
contact RSG with questions or comments. RSG has a 
standard of replying to emails within one business day. 
Several people emailed with comments about bicycling 
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1

Because the survey was a broadly advertised open link 
and because membership numbers for each organiza-
tion are not known, it is not possible to identify response 
rates from each invitation source. However, the survey 
included an open ended question asking respondents 
to report where they had heard about the survey. Some 
respondents said they heard about the survey from 
multiple sources, while others described a more general 
source (such as “in an email” or “on Facebook”). Approxi-
mately 93% of respondents provided a response. Figure 
4.5 shows the responses categorized by the primary type 
of survey invitation or information source reported.

and walking in Utah, the content of 
which are provided in the Appen-
dix. 
The survey website was closed on 
20 November 2012. 
In total, 1,987 completed, valid 
responses were recorded by the 
end of the survey. Responses for an 
additional 199 incomplete respon-
dents are included in the final da-
taset. . Incomplete responses were 
included from any respondents 
who were able to provide at least 
one mapped bike or walk problem 
location. Throughout this chapter, 
all tables, charts, and other data 
summaries only refer to complete 
responses unless otherwise noted.  
Figure 4.3 shows the total complet-
ed responses by respondents’ home 
region, and Figure 4.4 shows the 
number of reported bike and walk 
problem locations by home region 
(including locations reported by 
respondents who did not complete 
the entire survey).
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Figure 4.5: Completed Surveys by Invitation Source

2.6	 SURVEY INCENTIVES
Incentives were offered to encourage participation in both surveys. For the 
Walk/Bike Debrief survey, households received a $10 incentive (an Ama-
zon.com gift card) for completing the main Household Travel Diary survey. 
Participants who completed the Bicycle and Pedestrian Barriers Survey were 
invited to enter a raffle for an Apple iPad. The survey invitation materials 
all advertised this raffle. The raffle drawing was conducted after the survey 
closed, and the winner was randomly drawn from the respondents who pro-
vided their email address for the raffle. 
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3.0	QUESTIONNAIRE 

Figure 4.6: Debrief Survey – Reasons for Walking for Transportation

3.1.1	 Pedestrian Habits
The pedestrian section of the Debrief Survey asked 
respondents to report their typical walking habits, types 
of destinations, and the reasons that they chose to walk 
or not.
First, respondents were asked how frequently they had 
gone for a walk (of more than ten minutes) in the past 
week. A follow up question asked how their current 
walking frequency compared to their typical walking 
frequency the previous year. 
If the respondent reported not walking at all in the past 
week, they were then asked to identify one or more rea-
sons that they did not walk from a list, while respondents 
who reported walking at least once were instead asked 
to identify one or more typical purposes for their walk 
trips. If those respondents chose any purpose that was 
not “exercise”, they were then also asked why they chose 
to walk for that purpose (Figure 4.6).

3.1	 DEBRIEF SURVEY
The Bicycle and Pedestrian Debrief Survey consisted of 
three sections: 
•	 Pedestrian habits
•	 Bicycle habits
•	 Attitudes
Because this was connected to the Household Travel Di-
ary, which included demographic questions, no individual 
or household demographic questions were required. 
Also, because it immediately followed the Household 
Travel Diary, the Debrief Survey was intentionally kept 
short, including 12 questions in total.
The questionnaire and screenshots of the online survey 
are included in the Appendix.
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3.1.2	 Bicycle Habits
The bicycle section of the Debrief Survey asked respon-
dents to report their typical bicycling habits, types of 
destinations, and the reasons that they chose to bike or 
not. The questions were identical in format to the walk-
ing questions. The primary differences were that respon-
dents were asked about the frequency of biking trips 
in the past two weeks, and the answer choices varied 
slightly in the questions about why a respondent did not 
bike, the purposes of the bike trips they did make, and 
the reasons they bicycled for transportation.

Figure 4.7: Debrief Survey – Bicycle and Pedestrian Attitudes

3.2	 BARRIERS SURVEY
The Bicycle and Pedestrian Barriers Survey was also 
developed in collaboration with the stakeholder commit-
tee. Many of the questions drew on recent research and 
examples of surveys from other cities, including, among 
others, a 2006 survey from New York City, a 2011 survey 
from Portland, Oregon, and an Environmental Barriers 
Assessment survey from Wasatch Rides and the Disabil-
ity Law Center. 
The Barriers Survey included demographic questions, 
questions about typical bicycling and walking behavior 
(similar to those in the Debrief Survey), more extensive 
attitude questions, and questions asking for detailed 
infrastructure problems at specific locations. The survey 
included five main sections:
1.	 Household Details and Screening 
2.	 Pedestrian Habits and Barriers
3.	 Bicycle Habits and Barriers
4.	 Attitudes
5.	 Demographic Details and Closure
 The questionnaire script and screenshots of the online 
survey are included in the Appendix.

3.1.3	 Attitudes
The last two questions in the survey asked respon-
dents about their perceptions of the existing bicycling 
and walking environments and their opinion about the 
importance of bicycling and walking. The first question 
asked respondents to agree or disagree with various 
statements about bicycling and walking (Figure 4.7), 
and the last question, an open-ended text box, allowed 
respondents to comment on or suggest improvements to 
the bicycling and walking environments in their town. 
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3.2.1	 Household Details and Screening
The first four questions collected basic information about 
the respondents’ household size, bicycle ownership, and 
employment status. Household size (including number 
of adults and number of children) is a valuable baseline 
variable for any survey as it can easily be compared with 
other data, but it also may correlate with a household’s 
ability or desire to use non-motorized transportation. 
Similarly, the number of bicycles a household owns is an 
important factor for interpreting responses to questions 
about bicycling behavior and attitudes. 
These demographic questions, as well as the employment 
status question, were asked at the beginning of the sur-
vey as the responses could be used to filter out irrelevant 
questions or answer choices later in the survey. The last 
question in this section allowed respondents to choose 
whether they wanted to respond to walking questions, 
biking questions, or both (Figure 4.8).

Figure 4.8: Barriers Survey – Topic Screening 

3.2.2	 Pedestrian Habits and Barriers
Respondents who were interested in completing the 
pedestrian section of the Barriers Survey began with 
questions similar to those in the Debrief Survey:
•	 Current walk frequency: The answer set included 

the option “I walk, but did not go for a walk of 10 or 
more minutes in the last week” so that the survey 
could distinguish between those who walk infre-
quently and those who never walk

•	 Walk frequency compared to the same time last year
•	 Typical reasons for walking (if respondent ever 

walks)
•	 Typical reasons for not walking 
All respondents were asked this question as it is possible 
that a person who walks for some of their trips may still 
have concerns that prevent them from walking in other 
locations or for other purposes. 

Questionnaire
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The next set of questions asked 
respondents about specific locations 
that they thought needed pedestrian 
improvements. First respondents 
were asked if they knew of locations 
that could be improved. If respon-
dents said yes, they were asked to 
list the all locations they wanted to 
be improved (Figure 4.9). The survey 
interface included an “Add another 
location” button, which allowed 
respondents to list as many locations 
as they desired. Once the list of prob-
lem locations was established by 
the respondent, the survey “looped” 
through each location and asked 
respondents to:
•	 Describe the problem in more 

detail (Figure 4.10)
•	 Type of problem
•	 Type of area
•	 Description of problem (open-

end text box)
•	 Severity of the problem
•	 Locate the problem (Figure 

4.11). 
The last question in the pedestrian 
section asked respondents to rate 
their comfort with different types 
of infrastructure (Figure 4.12). This 
was asked to identify the types of 
infrastructure improvements that 
different types of residents would be 
most comfortable using. 

Figure 4.9: Barriers Survey – Walk Problem Location Roster

Figure 4.10 Barriers Survey – Walk Problem Details
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Figure 4.11 Barriers Survey – Walk Problem Geocoder

Figure 4.12 Barriers Survey – Walking Environment Preferences 

Questionnaire
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3.2.3	 Bicycle Habits and Barriers
The bicycle habits and barriers section mirrored the 
walking habits and barriers section. The only differences 
were:
•	 Added question: respondents were asked the num-

ber of miles and trips made per week by the follow-
ing purposes (Figure 4.13):

−− Exercise/training/recreation
−− Commuting (if student or employed)
−− Shopping/errands
−− Bike rides with children (if household included 

children)
•	 Added question: respondents were asked how often 

they ride in groups (as compared to making trips 
alone). 

•	 Modified question: the answer options for biking 
environment preferences included:

−− Low-traffic road shared with motor vehicles
−− Shoulder of a low-traffic road
−− Shoulder of a high-traffic road
−− Bike lane next to traffic
−− Bike lane separated from traffic (e.g. by parked 

cars or a planting strip)
−− Multi-use path/trail (e.g. shared with pedestri-

ans)
−− Bike lane or path with little or no lighting at 

night
−− Intersection of a high-traffic road with no bike 

lanes
−− Intersection of a high-traffic road with bike lanes

These additions were made in order to include additional 
interpretations of attitudes and concerns. For example, 
a person who bicycles long distances for exercise or 
commutes by bike daily may have a different experience 
and comfort level than someone who typically only bikes 
around their neighborhood on weekends.

3.2.4	 Attitudes 
After responding to specific questions about bicycling 
and/or walking, all respondents were asked to rate the 
importance of different transportation funding priori-
ties (Figure 4.14) and enforcement or encouragement 
programs for increasing the safety of non-motorized 
transportation (Figure 4.15).  
Respondents were then given the opportunity to provide 
additional open-ended comments and suggestions about 
bicycling and walking in their town.

3.2.5	 Demographic Details and Closure
The final section of the Bicycle and Pedestrian Barriers 
Survey asked a few additional demographic questions. 
These questions were included at the end of the survey 
because while they were important for analysis purposes, 
they did not explicitly impact branching during the sur-
vey. Questions included: 
•	 Home ZIP code
•	 Number of vehicles available to the household
•	 Age
•	 Gender
•	 If the respondent (or any others in their household) 

had physical disabilities that limited their mobility
•	 Household income
Following these demographic questions, respondents 
were asked how they received the invitation for the sur-
vey and whether they belonged to any groups, clubs or 
mailing lists related to bicycling or walking. The survey 
then closed after collecting optional contact information 
that was only used to enter respondents in the raffle.
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Figure 4.13 Barriers Survey – Typical Weekly Biking Distances by Purpose 

Figure 4.14 Barriers Survey – Infrastructure Funding Priorities

Figure 4.15 Barriers Survey – Encouragement and Enforcement Priorities

Questionnaire



104

IV. Bicycle & Pedestrian Survey

Utah Travel Study January 2013

4.0	DATA PREPARATION 

4.1	 DATA CHECKING

4.1.1	 Debrief
Besides the data checking described in Chapter 1 about 
the Household Travel Diary, no additional data checks 
were performed on the Walk and Bike Debrief Survey. 

4.1.2	 Barriers
After the Barriers Survey was closed, RSG reviewed the 
data to identify data cleaning tasks necessary to prepare 
the dataset for analysis. The final data for the Barriers 
Survey is contained in two datasets – one is the baseline 
details at the individual respondent level (recording the 
demographic details and the typical biking and walk-
ing behaviors and attitudes), and the other contains all 
the details about the reported pedestrian and bicycle 
problem locations. For that dataset, multiple records may 
exist for each individual. 
While incomplete records are generally discarded, RSG 
determined that several respondents provided valid 
problem location responses but did not finish the entire 
survey. Therefore incomplete responses were included 
where the respondent provided complete, mapped infor-
mation for at least one pedestrian or bicycle problem. 
Finally, the responses were categorized by region us-
ing the respondents’ home ZIP codes. Nine people who 
reported either an invalid or out-of-state ZIP code were 
removed from the final dataset. 

4.2	 DATA WEIGHTING

4.2.1	 Debrief 
No weights were applied to the Debrief Survey data for 
the purposes of this analysis. 

4.2.2	 Barriers
The Barriers Survey was a “convenience” sample and the 
administration approach sought to maximize response. 
As such, no data weights were developed or applied for 
the responses from the Barriers Survey, nor are they 
recommended. This is because participants were able to 
self-select into the survey based on their interest, and no 
information was collected about the individuals who did 
not take the survey. While it could be possible to make 
some general comparisons between the survey respon-
dents and the general population (for example, with 
Census data), there are numerous factors that influence 
a respondent’s perceptions of and use of non-motorized 
transportation that are not be possible to determine.
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Data Analysis

5.0	DATA ANALYSIS
Results from each survey (Debrief and Barriers) are presented separately in 
this section, starting with the Debrief Survey. 

5.1	 SUMMARY TABULATIONS – DEBRIEF SURVEY
This section presents results from the Bicycle and Pedestrian Debrief Survey. 
2,562 households completed the Bicycle and Pedestrian Debrief portion of 
the Household Travel Diary. Data from all 5,071 adults in these household 
were included in the final dataset. 

5.1.1	 Walking and Biking Behaviors and Preferences

Figure 4.16: Walk Frequency (Trips Last Week) by Region

Figure 4.17: Bike Frequency (Days Last Two Weeks) by Region
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The Debrief Survey included several 
questions specifically about walking 
behaviors and preferences. 71% of 
all adults reported making at least 
one walking trip of 10 minutes or 
more in the week prior to being 
surveyed. This figure was similar 
across regions, although Cache resi-
dents were the most likely to report 
not walking at all in the past week 
(34%). These results are presented 
in Figure 4.16.
Respondents also reported their 
bicycling behavior in the past two 
weeks. The majority of respondents 
in all regions said that they never 
biked (56%, overall) or that they 
had not biked in the past two weeks 
(24-31%) (Figure 4.17). This varied 
slightly among the regions – in the 
Cache and MAG regions, slightly 
fewer people said the never biked, 
and slightly more said they had not 
biked in the past two weeks. Less 
than 20% of respondents said they 
had biked at all in the two weeks 
prior to the survey.
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Of the respondents who did make at least one walking 
trip, an overwhelming majority said they typically walked 
for exercise (Figure 4.18). In this question, respondents 
could choose multiple reasons for walking. In addition to 
exercise, a little over 20% of question respondents also 
said they walked to accompany their children, to socialize 
with others (such as in a walking group), or to walk the 
dog. Fewer people reported making walk trips for more 
utilitarian purposes, such as commuting to school or 
work, running personal errands, or connecting to other 
modes of transportation. 
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Figure 4.18: Walk and Bike Purposes
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Figure 4.19: Walk and Bike Motiviations
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The respondents who said they 
sometimes biked (even if they had 
not biked in the past two weeks) 
were also asked their typical reasons 
or purposes for bike trips. As with 
walking purposes, the overwhelming 
majority chose exercise as a typical 
purpose. All other purposes were 
chosen much less often. Compared 
to walking, however, biking to work 
was chosen slightly more often (10% 
compared to 7%). Other than this, 
utilitarian trips tended to be less 
common reasons for biking than for 
walking.
People who said they walked or 
biked were also asked why they 
chose to walk or bike for their vari-
ous trip purposes (Figure 4.19). The 
most common responses for walkers 
were that they enjoyed being outside 
and wanted to get exercise. Less than 
a quarter of walk question respon-
dents chose to walk to save money, 
time, or avoid traffic. This suggests 
that most people’s trips may be too 
long for walking to be a competitive 
mode.

About twice as many bikers as walkers said they rode a 
bike to enjoy being outside and to get exercise. People 
who rode bikes also consistently reported other motiva-
tions for making bike trips more often than walkers did. 
Overall, it suggests that people who ride bikes tend to 
have a variety of reasons for doing so, which makes sense 
as choosing to ride a bike is often a more conscious deci-
sion than walking, involving more effort and equipment.
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Survey respondents who said they did not make any 
walking trips were asked about the reasons they did not 
walk (Figure 4.20). Again, respondents could choose mul-
tiple barriers or reasons why they did not walk. The most 
common response (about 45% of question respondents) 
was that the person was too busy or did not have time to 
walk the previous week. About another 20% of question 
respondents reported that their trip distances were too 
far to walk. Taken together, these results suggest that 
travel time is an important factor in people’s decision 
to walk. Very few people (about 2%) reported a lack of 
trails or safety concerns as barriers to walking. 

Figure 4.20: Walk and Bike Barriers
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Of the respondents who said they 
never bike, the majority said that one 
reason was that they did not own 
a bike. Caution should be used in 
interpreting this, however. The lack 
of bicycle ownership is not necessar-
ily the only barrier that prevents or 
discourages these respondents from 
biking. Many of them also simply 
have no any interest in biking (about 
20%). Other barriers including 
factors of travel time, weather, and 
inadequate bicycle infrastructure 
were only rarely noted as reasons 
people did not bike, though again, 
this should be cautiously interpreted 
as some of these concerns may be 
correlated with a general lack of in-
terest in biking. More people (about 
15%) said they did not bike because 
they felt unsafe in traffic, compared 
to about 2% who did not walk due to 
safety concerns.  
After reporting on specific walking 
and bicycling behaviors, all Debrief 
Survey respondents were asked 
whether they agreed or disagreed 
with a variety of statements. Two-
thirds of respondents said they 
agreed or strongly agreed that trans-
portation funds should help pay for 
biking and walking facilities (Figure 

4.21). The majority also agreed that biking and walking 
in their neighborhoods was important and that there 
were enough sidewalks in their region. Fewer people 
(about 38%) agreed that there were enough bike paths, 
and few people (about a third) agreed that they would 
bike on streets designed for bicycles – these statements 
taken together suggest a general preference for off-street 
or separated bicycle facilities. However, a majority of re-
spondents did not agree that they would bike more often 
if they did not have to share the road with motor vehicles, 
suggesting that for some, off-street or separated bicycle 
facilities alone would not induce them to bike more.

Data Analysis
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5.2	 SUMMARY TABULATIONS – BARRIERS SURVEY

Figure 4.22: Completed Surveys by ZIP Code

Table 4.2:  Sample Size and Number of Barriers (Problems) Reported
SURVEY TOPIC NUM OF 

RESPONDENTS 
(COMPLETED 

ENTIRE SURVEY)

PROBLEMS NUM OF 
PROBLEMS

AVERAGE 
PROBLEMS PER 
RESPONDENT

ADDITIONAL 
PROBLEMS 

(FROM PARTIALLY 
COMPLETED 

SURVEYS)

Walk Only 279 Walk problems 277 1.0 14

Both (Walk AND Bike) 1,198 Walk problems 1,657 1.4 238

Bike problems 1,337 1.1 56

Bike only 510 Bike problems 1,049 2.1 47

Total 1,987 4,320 2.2 355

1,987 adults completed the entire barriers survey. 
All person-level tables and figures in this sec-
tion present results based on those 1,987 adults. 
However, several more respondents completed 
a portion of the survey. Barrier-level table and 
figures in this section of the report include those 
reported by the 1,987 adults as well as those who 
reported at least one walk or bike barrier, but did 
not completed the entire survey. These numbers 
are summarized in Table 4.2.

As previously noted, the Bicycle and Pedestrian 
Barriers Survey was administered as an open link 
that any Utah resident was able to access. Because 
of this, and because many of the advertising and 
invitation sources were associated with bicycle 
or pedestrian interests, there is a high likelihood 
that the respondents who self-selected to partici-
pate in the survey also have stronger interests 
in bicycling and walking. This should be kept in 
mind when reviewing or using the results from 
this survey.
The majority of responses came from the MPO 
regions (Figure 4.22), with a higher concentration 
in and around the larger cities. This is particular 
helpful for analysis because those urban envi-
ronments tend to have greater density (in both 
population and destinations) and tighter street 
grids, both of which can be associated with higher 
amounts of bicycling and walking. Larger cities 
also tend to be associated with higher levels of 
traffic congestion, which can prompt some people 
to choose alternative transportation modes. 
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5.2.1	 Respondent Overview and Demographics
Figure 4.23: Age Distribution

Figure 4.24 Household Size Distribution (Children and Adults)

Figure 4.25 Household Income
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Figure 4.24: Household Size (Children and Adults)
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Figure 4.37: Number of Walk Barriers Reported by Walk 
Frequency
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Figure 4.25: Household Income

7

Data Analysis

Half of the adults who completed the 
entire survey were between the ages 
of 25 and 44 (Figure 4.23). The dis-
tributions of household size and in-
come are also presented here (Figure 
4.24 and Figure 4.25, respectively). 



110

IV. Bicycle & Pedestrian Survey

Utah Travel Study January 2013

5.2.2	 Reported Walking and Biking Barrier Locations

Figure 4.26: Walk Barrier Locations, Statewide

Over the course of the survey, respondents described and located 2,186 pedestrian problem 
locations and 2,489 bicycle problem locations. (This includes locations reported by respondents 
who were unable to complete the entire survey – see the previous note in the Administration 
section for more details.) 
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Figure 4.27: Bike Barrier Locations, Statewide

Data Analysis

These locations were largely concentrated in the urban regions, though a few locations were 
identified in smaller towns or rural areas. Many of these locations outside of the main cities tend 
to be more oriented towards recreational bicycling or walking, as compared to problem loca-
tions identified in the cities. The maps on the following pages show where the reported barriers 
are located, and also highlight intersections and roadways that were marked most frequently.
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Figure 4.28:  Walk Barrier Locations, WFRC/MAG Region
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Data Analysis

Figure 4.29: Bike Barrier Locations, WFRC/MAG Region
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Figure 4.30: Walk and Bike Barrier Hot Spots, WFRC/
MAG Region

Figure 4.31: Walk Barrier Locations, Cache Region
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Figure 4.32: Bike Barrier Locations, Cache Region

Figure 4.33: Walk and Bike Barrier Hot Spots, Cache Region

Data Analysis
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Figure 4.34: Walk Barrier Locations, Dixie Region

Figure 4.35: Bike Barrier Locations, Dixie Region
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Figure 4.36: Walk and Bike Barrier Hot Spots, Dixie Region

Data Analysis
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The large majority (almost 90%) of pedestrian barrier locations were identified by respon-
dents who had walked more than once in the week before the survey (Figure 4.37). This cor-
responds to the general walking frequency. Only a very few respondents who never walked 
reported problem locations. Most of these were related to their observations and concerns 
about pedestrian safety on roads where they drive, including places near schools or places 
where they saw people walking or jogging on a shoulder. 
The majority of bicycle barrier locations were also identified by people who rode a bike 
multiple times in the two weeks before the survey (Figure 4.38). More than half were re-
ported by respondents who cycled 4-5 times per week. Like the walk problems, only a small 
number of bike problem locations were described by people who said they never ride a bike. 
These bike problems included many that reflected a concern for safety, but also included 
expressions of frustration at bicyclists who are perceived as law breakers or riders who do 
not share the road.

Figure 4.37: Number of Walk Barriers Reported by Walk Frequency

Figure 4.38: Number of Bike Barriers Reported by Bike Frequency
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Figure 4.38: Number of Bike Barriers by Bike Frequency 
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Figure 4.40: Location of Walk and Bike Problems 

The vast majority of bicycle and walk problems were classified as having inadequate, incom-
plete, or missing infrastructure (Figure 4.39). This includes locations where bike lanes, side-
walks or crossing facilities are needed. “Other” problem types included a range of concerns 
from general comments about excessive traffic to visibility concerns, as well as more specific 
descriptions of inadequate infrastructure (such as narrow sidewalks) or maintenance issues 
(such as bike lanes full of debris).
The majority of bicycling and walking barriers were also classified as route problems – 
located along roadways, sidewalks, bike lanes, and paths (Figure 4.40). However, more 
walking barriers were identified at intersections. This is not surprising as individual large 
intersections may be a more noticeable barrier to pedestrians, as bicyclists that ride with 
traffic may be more concerned about their space on the roadway in general, and less con-
cerned about riding through specific intersections.
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5.2.3	 Walking and Biking Behaviors and Preferences

In addition to the bicycle and pedes-
trian barrier location descriptions, 
the Barriers Survey included ques-
tions about respondents’ typical 
bicycling and walking behaviors and 
attitudes. Some participants chose to 
only complete the biking or walking 
portion, but many completed both 
portions. For example, respondents 
who selected “bike only” were not 
asked about their walking behavior 
or preferences and vice versa. 
Similar to the Debrief Survey, the 
majority of Barriers Survey respon-
dents typically walk for exercise 
(Figure 4.41). A greater proportion 
of Barriers Survey walk respondents 
reported walking for utilitarian 
purposes, including about 27% walk-
ing to shops, 19% running personal 
errands, and 15% walking to work. 
This in part supports the assumption 
that more people who walk fre-
quently and have a greater personal 
interest in walking self-selected to 
take the survey.
Respondents to the bicycle portion of 
the Barriers Survey also overwhelm-
ingly indicated exercise as a typical 
bicycling purpose. However, they 
also reported bicycling for utilitar-
ian purposes much more commonly 
than walkers. Notably, more than a 
third of bicycle survey respondents 
reported that their work commute 
was a typical bike trip purpose. 
This suggests that the self-selected 
participants overall may bike more 
frequently and for more types of 
trips than the average Utah resident. 
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In addition to asking respondents 
to identify the locations of specific 
physical barriers, the Barriers Sur-
vey also asked about pedestrian and 
bicycle barriers in general (Figure 
4.42). While the overall majority of 
walk respondents reported a lack of 
time as a barrier, this was more com-
mon for non-walkers or less frequent 
walkers. More frequent walkers 
(those who walked 5 or more times 
the previous week) tended to report 
a greater variety of reasons. The 
need to carry passengers or items 
was their most common barrier, and 
the frequent walkers were also more 
discouraged by poor air quality, traf-
fic issues, and poor weather. Respon-
dents who rarely or never walk said 
that health limitations or a boring 
route were barriers somewhat more 
often than more frequent walkers.
Bicycle survey respondents reported 
a similar range of general barriers 
(Figure 4.43), in addition to the spe-
cific location barriers. The most com-
mon barrier for all respondents was 
related to traffic safety. Similar to the 
walking barriers, frequent bicyclists 
also commonly noted poor weather, 
a lack of carrying capacity, and poor 
air quality as reasons they did not 
bike more often, while people who 
rarely or never biked were more dis-
couraged by hilly terrain and health 
limitations than frequent bicyclists.
Another question in the walking 
survey asked respondents to rate 
their comfort on a variety of types 
of pedestrian infrastructure, rang-
ing from an off-street trail to the 
side of a roadway with no shoulder 
(Figure 4.44). Not surprisingly, few 
respondents are comfortable in less 
accommodating pedestrian environ-
ments (such as roadways with or 
without shoulders), and most are 
comfortable on facilities designed to 
separate pedestrians from traffic.

Figure 4.43: Typical Biking Barriers by Biking Frequency
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Unlike walk respondents’ comfort in various pedestrian 
environments, there were noticeable differences in com-
fort levels by biking frequency (Figure 4.45). Infrequent 
bicyclists were less often comfortable than frequent bi-
cyclists on all facility types. The difference is particularly 
notable for all on-street facilities. There is less difference 
between infrequent and frequent cyclists on separated 
bike lanes or multi-use trails.

The last section of the Barriers Survey asked all respon-
dents to rate their priorities on a variety of bicycling and 
walking facilities and programs. First, they rated the im-
portance of funding different bicycling and walking infra-
structure projects (Figure 4.46); second, they rated safety 
priorities (Figure 4.47). These ratings generally corre-
sponded with the frequency of problem types mentioned 
earlier in the survey during the walking and biking 

Figure 4.45: Biking Environment Comfort by Biking Frequency
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barriers sections (missing/incomplete infrastructure on 
roadways, sidewalks, and bike paths). For safety priori-
ties, encouragement programs and driver education and 
enforcement were most commonly rated as important or 
very important priorities among all respondents.
The last section of the Barriers Survey allowed respon-
dents to provide general comments or additional ob-
servations about bicycling and walking. The text of each 
comment is included in the Appendix. Topics discussed 
in these comments included concerns about air quality 

and maintenance issues, design suggestions and prefer-
ences, and types of destinations to consider for improved 
non-motorized access. Other comments mentioned the 
importance of providing or improving non-motorized 
access to transit. Additionally, several comments indi-
cated a general concern about road user awareness, both 
from a driver’s perspective, observing unsafe or unaware 
pedestrian or bicyclist behavior as well as from bicyclist 
and pedestrian perspectives of unaware drivers.

Figure 4.47: Important Safety Priorities 

i.	 Throughout this report, “walk”, “pedestrian”, and other similar terms also refer to individuals who use mobility aids or devices to get 
around, such as walkers, wheelchairs, and scooters.

ii.	   http://www.nyc.gov/html/dcp/pdf/transportation/bike_survey.pdf

iii.	   http://www.portlandoregon.gov/transportation/article/372609
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A subset of survey participants completed an Attitude Survey, 
where respondents answered questions regarding their opin-
ions on transportation and land use planning.  The survey was 
specifically tailored to each respondents’ home regions and 
focused on relevant topics and developments in their area.  
The data from the Attitude Survey helps inform outreach and 
advocacy efforts as part of the Wasatch Choice 2040 long range 
development and transportation plan.  
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1.0	 INTRODUCTION
The Attitude Survey was one of three special topic surveys adminis-
tered to a random sample of households completing the Household 
Travel Diary. The purpose of the Attitude Survey was to learn more 
about opinions on transportation and land use planning, focusing 
specifically on relevant topics and developments in respondents’ 
home regions. The data can be used as a complement to the House-
hold Travel Diary and to help inform outreach and advocacy efforts 
as part of the Wasatch Choice 2040 long range development and 
transportation plan.  
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Administration

2.0	ADMINISTRATION
2.1	 SURVEY SAMPLE
Each household invited to participate in the Utah Travel 
Study was randomly assigned to one of three debrief 
surveys: Attitudinal, Walk/Bike, or Long Distance. Given 
that the Walk/Bike Debrief survey was less likely to be 
relevant to households in rural regions outside of the 
MPO regions, these rural households were only invited 
to either the Attitudinal Debrief or the Long Distance 
Debrief. In total, 45,296 households (36%) from across 
the state were asked to participate in the Attitude Survey. 
3,224 of the 45,296 households that were invited to the 
Attitude Survey went on to complete the entire survey. 
This response rate (7.1%) was approximately consistent 
across all three debrief surveys. 

2.2	 SURVEY INVITATION 
MATERIALS

The invitation materials included generic language that 
indicated the sponsoring agencies wanted to obtain 
responding households opinions on various transporta-
tion topics, but no more specific language was provided 
in advance to invitees of the Utah Travel Study in order to 
try to minimize bias or pre-planning from respondents 
regarding the attitudinal questions.

2.3	 SURVEY RETRIEVAL
The Attitude Survey was administered in conjunction 
with the main Household Travel Diary survey, which 
launched on 23 March 2012 (the first travel date was 27 
March 2012) and closed on 9 July 2012. The primary sur-
vey instrument was the RSG online survey, administered 
through a website produced specifically for the project. 
Participants logged into the survey website and entered 
their household-specific 8-digit password. This pass-
word was included in the invitation packet as well as on 
each of the postcard and email reminders. At any point, 
respondents could exit out of the survey and later return 
to the survey homepage, log in using their password, and 
continue from where they left off. The Attitude Survey 
was simply the last section of the main Household Travel 
Diary survey for each adult to complete. 
For respondents who preferred not to complete their sur-
vey online or lacked Internet access, members could call 
a toll-free number and Westat operators were available 
to administer the survey over the phone (see Chapter 1 
for more information). 

The online survey was also offered in both English and 
Spanish; respondents could easily choose to switch back 
and forth between English and Spanish on each page of 
the survey.  Participants who opted to take the survey 
by phone were provided foreign language service that as 
part of Westat’s standard survey operation.  
The structure of the survey and the questions remained 
the same for both English and Spanish survey versions, 
and the Spanish version represented a direct translation 
from the English version. Therefore, all responses were 
analyzed as one dataset, regardless of survey language.  

2.4	 PRE-TEST SURVEY
The Attitude survey pre-test was conducted as a part of 
the Household Travel Diary’s pre-test during January and 
February 2012. In the pre-test, 203 households complet-
ed the Utah Travel Study whereby every household mem-
ber completed every question of the survey (see Chapter 
1 for more information). As part of the review of pre-test 
data, wording modifications were made to a few of the 
question statements in the Attitude survey. Similarly, the 
review of the pre-test data confirmed the decision not to 
ask the attitude survey to households in the rural regions 
of Utah. Lastly, upon reviewing the pre-test data, the deci-
sion was made to add one new question at the start of the 
attitude survey to confirm the identity of the household 
member. This new proxy question is discussed below.  

2.5	 FULL SURVEY
Each invited household were randomly assigned one of 
33 travel dates beginning on Tuesday, March 27, 2012 
and ending on Thursday, June 28, 2012. To best capture a 
snapshot of each member’s typical weekday trips, all as-
signed travel dates occurred on a Tuesday, Wednesday, or 
Thursday. As previously mentioned, the Attitude Debrief 
Survey was appended to the one-day travel diary for ap-
proximately 36% of all households. Adults participated in 
this debrief survey as a part of this full survey effort. 
5,266 adults from 3,224 households completed the 
Attitude Survey on their own. The first question of the 
Attitude Survey (and therefore the last question of the 
Household Travel Diary survey) asked the participant to 
confirm if they had been completing the Household Trav-
el Diary for themself, for someone who was sitting with 
them (and present), or for a family member who wasn’t 
present (but had provided their travel log information). 
Proxy responses to the Attitude Survey were not allowed, 
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meaning if a respondent completed the Household Travel Diary survey for a 
family member who was not present then the Attitude Survey questions were 
not shown or asked for the household member who was not present. This de-
cision was made because the household member was able to take the Attitude 
Survey themselves and did not need to answer those questions again for the 
household member who was not present. Answering the attitude questions 
more than once (for themselves and for a household member who was not 
present) would also potentially bias the results. The impact on the Attitude 
Survey data is that the sample is comprised of households where all adults 
completed the Attitude Survey and households where only a subset of adults 
completed the Attitude Survey. The regional breakdown of complete surveys 
is presented in Table 5.1.

Table 5.1: Sample Size by Region

ADULTS (COUNT) PERCENT

Cache 442 8%

Dixie 514 10%

WFRC-MAG 3,114 59%

Utah Other 1,196 23%

Total 5,266

2.6	 SURVEY INCENTIVES
A $10 Amazon.com gift card was offered as an incentive to encourage partici-
pation in the Utah Travel Study. Households who completed the entire Utah 
Travel Study, including both the Household Travel Diary and their assigned 
debrief survey (in this case the Attitude Survey) were sent their gift card. 
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Questionnaire

3.0	QUESTIONNAIRE

3.1	 AGREEMENT QUESTIONS
The Attitude Debrief Survey consisted primarily of a series of “agreement” 
questions. In this question format, respondents were presented with a series 
of statements and were asked to select how strongly they agreed or disagreed 
with each of those statements (Figure 5.1). Some statements were shown 
to all respondents while other statements varied by home region so as to be 
more specific and relevant to respondents. During the questionnaire design 
process, RSG worked with the stakeholder committee to identify regionally-
specific topics and statements that were important to each agency or MPO to 
include in the final survey. 
A total of 32 statements were used in the survey. Respondents saw, on aver-
age, about half of all of those statements with the specific statements varying 
by region. Table 5.2  shows which statements were asked of residents from 
each region. RSG made an effort to group the statements by theme for the on-
line survey while also keeping the number of statements (rows) on each topic 
(screen) to approximately six or fewer. 

Figure 5.1: Example Agreement Question



130

V. Attitude Survey

Utah Travel Study January 2013

Table 5.2: Statements Included for Each Region
TOPIC STATEMENT DIXIE MAG WFRC CACHE UDOT

Transit/Travel 
Mode

The transportation system is well planned/
designed in Washington County X

Transit/Travel 
Mode

Traffic congestion is just a way of life and 
something you learn to live with X

Transit/Travel 
Mode

Traffic congestion is NOT a major problem 
for me X X

Transit/Travel 
Mode

I have to drive to get to transit anyway, so I 
may as well just drive my car the whole way X X X

Transit/Travel 
Mode

When gas prices exceeded $4/gallon, I 
carpooled, took transit, and otherwise 
reduced my driving

X X

Transit/Travel 
Mode

I try to carpool, ride transit, and otherwise 
reduce my driving habits during bad air 
quality days

X X X

Transit/Travel 
Mode

I have carpooled more since the Utah 
Department of Transportation (UDOT) 
implemented Express Lanes on I-15

X

Transit/Travel 
Mode

For me, car is king! Nothing will replace my 
car as my main mode of transportation X X

Transit/Travel 
Mode

If available, I would use express bus service 
to connect the Cache Valley with the Utah 
Transit Authority’s (UTA) bus and train 
system on the Wasatch Front

X

Transit/Travel 
Mode

I would be willing to drive less if I had bet-
ter transit choices X X

Transit/Travel 
Mode

I would be willing to drive less if I had more 
advanced notice to plan my schedule differ-
ently on those days

X

Transit/Travel 
Mode

I would be willing to drive less if there were 
more sidewalks and bicycle lanes for me 
to use

X

Transit/Travel 
Mode

Public transit is my only transportation 
option X X X

Transit/Travel 
Mode

I currently make an effort to take public 
transit whenever I can X X

Transit/Travel 
Mode

Overall, public transit in my region meets 
my needs X X

Transit/Travel 
Mode

I can take transit to most locations in my 
region quickly and easily X

Transit/Travel 
Mode

I prefer public transit over driving, even if it 
takes longer, so I can be productive during 
my trip

X

Transit/Travel 
Mode

I prefer public transit over driving so my 
family can own fewer cars X

Transit/Travel 
Mode

The Cache Valley Transit District (CVTD) bus 
system should begin to charge a fare X

Land Use Transportation and land use planning 
should be more coordinated, even if it 
meant limiting land use choices

X X X X X

Land Use A top transportation priority should be 
to promote infill land development and 
redevelopment

X X X X X
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Land Use A top transportation priority should be to 
provide improved access to new areas for 
development

X X X X X

Land Use A top transportation priority should be to 
improve the connectivity of streets and 
sidewalks for shorter distance trips

X X X X X

Taxes I support a road or a bridge across Utah 
Lake to connect our growing population 
(west of Utah Lake) to the city centers (east 
of Utah Lake)

X

Taxes Some residential streets will need to be 
widened or otherwise improved in order to 
meet the future travel demand for Cache 
Valley

X

Taxes A five lane arterial road is needed on the 
west side of Cache Valley (west of 10th 
West) from south of Logan to Smithfield or 
beyond

X

Taxes I am in favor of building more round-about 
intersections (like the one at 200 East and 
1800 North)

X

Taxes A top transportation priority should be to 
maintain efficient traffic flow on our most 
heavily travelled roadways

X X X X

Taxes Improving the transportation system would 
improve the economy X X X X X

Taxes I would be willing to pay higher taxes in 
order to build a transportation system that 
resulted in less traffic congestion

X X X X X

Taxes I would be willing to pay higher taxes in 
order to build more sidewalks, trails, and 
bicycle lanes

X X

Taxes I would be willing to pay higher taxes in 
order to improve or expand mass transit X X

Total 15 15 13 18 12

TOPIC STATEMENT DIXIE MAG WFRC CACHE UDOT
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3.2	 RANKING QUESTION
After answering the series of agreement questions, all 
respondents regardless of region were asked to prioritize 
five transportation priorities. These priorities and the 
wording for the priorities were provided by Utah DOT 
based on the published priorities for the agency itself:
1.	 Improve traffic safety
2.	 Make existing transportation facilities more efficient
3.	 Provide a greater range of transportation choices for 

mode of travel
4.	 Build more transportation capacity
5.	 Improve the condition of our pavement and bridges
Respondents used the interactive “drag-and-drop” to 
rank the statements. The statements were shown on 
screen to respondents in a randomized order in order to 
minimize order bias. The end result is an ordered list of 
priorities for each respondent and overall (Figure 5.2). 
This identical ranking question was also asked of all 
college students who completed the Utah College Travel 
Diary survey (see separate chapter). 

3.3	 DIXIE ADD-ON
Residents of the Dixie MPO region were asked two ad-
ditional questions:
1.	 What is your opinion of the transit service in the St. 

George region?
−− The service is adequate
−− The service should be expanded in the city of St. 

George
−− The service should be expanded in St. George 

and extended to other nearby communities
−− The service should be reduced or eliminated

2.	 Which of the following would encourage you to make 
greater use of transit service?  Please select all that 
apply.

−− More frequent service
−− Faster service
−− Service to the new Airport
−− Service extended to nearby communities (e.g. 

Washington, Ivins)
−− Service to Zion National Park
−− Gas prices increase (by $1 or more)
−− Free transit service
−− None of the above

Figure 5.2: Drag-and-Drop Ranking Question
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4.0	DATA PREPARATION
4.1	 DATA CHECKING
Besides the data checking described in Chapter 1 about the Household Travel 
Diary, no additional data checks were performed on the Attitude Survey data.

4.2	 DATA WEIGHTING
No weights were applied to the Attitude Survey data for the purposes of this 
analysis.  
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In general, priorities did not vary significantly between 
regions, especially among those with shared characteris-
tics (e.g. WFRC and MAG). “Making existing transporta-
tion facilities more efficient”, “improving the condition of 
our pavement and bridges,” and “improving traffic safety” 
all were given the highest rank by at least one region 
(Figure 5.4). For example, 23% of the overall sample 
selected “optimizing capacity by making existing trans-
portation facilities more efficient” as the top priority, but 
that same figure was 27% for the WFRC-MAG region. 
Meanwhile, “providing a greater range of transportation 
choices for mode of travel” and “building more transpor-
tation capacity” were consistently ranked at the “bottom” 
of the list. These findings were largely true across the 
state.  
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5.0	DATA ANALYSIS
5.1	 STATEWIDE RESULTS

5.1.1	 Priority Ranking
Near the end of the Attitude Survey, respondents were 
instructed to rearrange five transportation priorities in 
order of importance to them. By forcing them to rank all 
five statements, analysts can identify the relative impor-
tance of each. Without this feature, many respondents 
would have likely ranked all five of these statements as 
a “high priority”. Overall, the three statements involving 
the preservation/improvement of existing conditions 
(“improve traffic safety”, “preserve the infrastructure by 
improving the condition of our pavement and bridges”, 
and “optimize capacity by making existing transportation 
facilities more efficient”) received the most high rankings 
(1st, 2nd, or 3rd, priority). These three statements received 
a “top two” ranking from nearly half of the sample. For 
example, 26% of the sample selected “improve traffic 
safety” as their top overall priority while 22% more se-
lected it as their second overall priority (Figure 5.3). 

Figure 5.3: Priority Rankings for Entire Sample
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5.1.2	 Land Use Attitudes
Respondents from all regions were asked to evaluate a 
set of statements about land use planning. Unlike the 
ordered ranking described above, this question involved 
respondents selecting their agreement with each state-
ment on a five-point scale (strongly disagree to strongly 
agree). The WFRC-MAG region and the rest of the state 
placed the statements in the same general order (“a top 
transportation priority should be to improve the con-

nectivity of streets and sidewalks for shorter distance 
trips” was highest); however, some regional differences 
did emerge. The biggest difference between WFRC-MAG 
region and the rest of the state was in “Transportation 
and land use planning should be more coordinated, even 
if it meant limiting land use choices”: the Wasatch Front 
tended to agree with that statement significantly more 
than residents from the rest of the state. 
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5.2	 REGIONAL RESULTS
This section provides an overview of the Attitude Survey results for each 
region. All “agreement” levels represent the percent who selected “strongly 
agree” or “agree”, unless otherwise noted. In addition, if WFRC residents were 
not asked a particular question but MAG residents were, that is noted with 
the text “(no WFRC data)” in the WFRC-MAG region. 

5.2.2	Cache
Below are some selected findings for the Cache 
region:
Taxes
•	 27% of residents would be willing to pay higher 

taxes in order to improve or expand mass tran-
sit, while more than 42% would be willing to pay 
higher taxes in order to build more sidewalks, 
trails, and bicycle lanes (Figure 5.6)

Driving, Transit, and Mode Choice
•	 Cache residents are largely open to transit: 40% 

agree with the statement “If available, I would 
use express bus service to connect the Cache 
Valley with the Utah Transit Authority’s (UTA) 
bus and train system on the Wasatch Front” 
(Figure 5.9)

•	 Although most residents consider their “car to 
be king”, they are also fairly willing to switch 
modes if they had advance notice to plan their 
schedule differently (Figure 5.6)

•	 36% of Cache residents think that the transit 
system meets their needs (Figure 5.7)

5.2.1	WFRC-MAG
Below are some selected findings for the WFRC-MAG 
region:
Taxes
•	 Wasatch Front residents (along with those from 

Cache) are more interested in using tax revenue 
to build a transportation system that resulted in 
less traffic congestion than residents from the 
other parts of the state (Figure 5.6)

•	 87% agree that “A top transportation priority 
should be to maintain efficient traffic flow on 
our most heavily travelled roadways” (Figure 
5.6)

Driving, Transit, and Mode Choice
•	 Approximately 41% of Wasatch Front residents 

think that congestion is NOT a major problem. In 
Dixie, this number is closer to 70% (Figure 5.7)

•	 There appears to be an opportunity to educa-
tion more on existing non-auto mode options 
(carpooling for I-15, regional transit) to try and 
change the mindsets of travelers and have them 
consider a mode switch (Figure 5.8 and Figure 
5.9)

•	 Satisfaction with the public transit system in 
MAG is meeting the needs of less than 20% of 
residents (Figure 5.8)

•	 High gas prices impacted behavior (mode) for 
approximately 38% of Wasatch Front residents
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5.2.4	UDOT
Taxes
•	 “I would be willing to pay higher taxes in order 

to build a transportation system that resulted in 
less traffic congestion”: 30% of residents from 
the UDOT region agree with that statement, a 
figure that is significantly lower than the WFRC 
region (43%) and significantly higher than the 
Dixie region (25%)

•	 Rural residents are more likely to agree that 
improving the transportation system improves 
the economy (57%) than Dixie residents (44%) 
or Cache residents (48%)

Driving, Transit, and Mode Choice
•	 Rural residents appear to be more likely to drive 

less under certain conditions. Although most of 
these statement were asked only of UDOT and 
Cache residents, rural residents were more likely 
to drive less:

−− If there were more sidewalk sand bicycle 
lanes (28% to 10%)

−− If residents had more better transit choices 
(50% to 36% in Dixie and 20% in Cache)

5.2.3	Dixie
Below are some selected findings for the Dixie re-
gion:
Transportation System
•	 Although 51% of Dixie residents are neutral on 

whether or not “The transportation system is 
well planned/designed in Washington County”, 
more adults disagree with that statement (30%) 
than agree (19%). 

Taxes
•	 44% of Dixie residents agree that “Improving 

the transportation system would improve the 
economy”. Agreement is significantly higher in 
WFRC-MAG (59%) and the UDOT region (57%). 

Driving, Transit, and Mode Choice
•	 Most residents (67%) don’t think traffic conges-

tion is a problem (Figure 5.7)
•	 Transit use (4%) and willingness to use transit 

are both quite low (Figure 5.8). Note the findings 
from the SunTran OnBoard Survey (Chapter 6), 
which show that most users of the system use it 
frequently and rely on it. 

•	 “I have to drive to get to transit anyway, so I may 
as well drive the whole way” – agreement in 
Dixie is 46% compared with approximately 35% 
in both the MAG region and UDOT. 

Data Analysis
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Figure 5.6: Taxes – Percent Agreement by Region

Figure 5.7: Driving Habits – Percent Agreement by Region
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Data Analysis



The demand for public transit in St. George has grown steadily 
over the past few years to a ridership of over 37,000 in 2012. 
To better understand the demographics and use of SunTran 
buses in the larger context of the Utah Travel Study project, 
RSG conducted a preliminary transit onboard survey in the St. 
George region. Among the 558 respondents, it is clear that 
SunTran is serving an important population that is reliant on 
transit service. More than three-quarters (76%) of respondents 
said that they did not have another transportation option other 
than SunTran, and 76% of respondents reported that they ride 
SunTran four or more days per week.
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1.0	 INTRODUCTION
Need for a SunTran OnBoard Survey
SunTran is the city of St. George’s public transit system 
in Washington County, Utah and operates as a division of 
the City of St. George Public Works Department. SunTran 
has four routes that run in the downtown St. George area 
and connect at the city’s Transit Center at Dixie State Col-
lege (100 South 1000 East). Currently, buses run every 
40 minutes from Monday through Saturday from 6:00AM 
to 8:00PM. SunTran does not operate on the following 
days: Sundays, New Year’s Day, Memorial Day, 4th of July, 
Pioneer Day, Labor Day, Thanksgiving Day, and Christmas 
Day. In total, SunTran buses pick up and drop off passen-
gers at more than 60 bus stops across the St. George area.
The SunTran bus fare can be paid using cash or by pur-
chasing a pass. To ride SunTran a cash fare costs $1.00 
or $0.50 for a discount fare for seniors, persons with 
disabilities, or Medicare cardholders. SunTran also offers 
several pass options; a one-day pass, a monthly pass, a 
10-ride pass, and a semester pass for college students. 

The SunTran system was formed in 2003 and provided 
65,935 rides that year. By 2011, SunTran provided 
442,000 rides, with ridership increasing steadily at a 
pace of close to 20% annually. In 2010, the SunTran oper-
ating budget was $0.9 million dollars. Given that the de-
mand for public transit in St. George has grown steadily, 
it was determined that a preliminary transit onboard 
survey to understand more about the demographics and 
use of SunTran buses would be a valuable component of 
the larger Utah Travel Study project. 

Known SunTran Ridership Data
In preparation for conducting the Dixie (SunTran) On-
Board Survey, the Dixie MPO and RSG reviewed available 
ridership data for the SunTran system. In this planning 
stage, the following ridership information was known 
(Table 6.1). Over the past few years, the SunTran year-
to-year ridership has continued to grow steadily. For 
example, ridership in the month of January has increased 
from 26,721 in 2009 to 37,626 in 2012. 

Table 6.1: SunTran Annual Ridership
MONTH 2009 2010 2011 2012

January 26,721 25,303 36,770 37,626

February 24,743 27,931 36,003 36,931

March 26,790 31,637 39,174 38,292

April 27,231 30,456 37,673 36,318

May 25,496 29,000 35,059 35,505

June 27,100 31,315 35,724 34,821

July 26,616 29,458 33,601 Not available

August 28,979 32,721 39,562 Not available

September 28,324 35,566 38,242 Not available

October 29,609 35,851 38,415 Not available

November 26,403 34,679 36,094 Not available

December 26,281 30,981 35,909 Not available
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The Dixie MPO and RSG were also able to obtain more detailed ridership 
information from SunTran for the month of June 2012. This information is 
provided in the table below and is only provided for weekdays (Table 6.2). 
For the 21 weekdays in June 2012, SunTran had an average daily ridership 
of 1,386. Routes 1, 2, and 4 averaged between 300 and 350 passengers on 
weekdays, while Route 3 averaged about 400 passengers each weekday in 
June 2012. 

Table 6.2: SunTran June 2012 Weekday Ridership
DATE ROUTE 1  

RED CLIFFS
ROUTE 2 

RIVERSIDE
ROUTE 3  

WEST SIDE
ROUTE 4 SUNSET TOTAL

1-June 300 318 380 269 1267

4-June 357 352 470 314 1493

5-June 400 314 460 376 1550

6-June 329 307 410 332 1378

7-June 329 315 391 300 1335

8-June 347 363 349 343 1402

11-June 293 292 420 37 1382

12-June 318 311 413 360 1402

13-June 343 365 379 307 1394

14-June 324 256 385 305 1270

15-June 397 358 365 288 1408

18-June 328 344 438 363 1473

19-June 326 363 452 384 1524

20-June 341 343 440 322 1446

21-June 334 349 346 289 1318

22-June 345 302 415 311 1373

25-June 291 335 443 366 1435

26-June 357 295 411 331 1394

27-June 315 317 380 328 1340

28-June 298 313 366 293 1270

29-June 299 282 361 319 1261
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2.0	ADMINISTRATION

2.1	 SURVEY SAMPLE
The Dixie MPO and RSG worked together to create a plan for the Dixie MPO to 
administer the SunTran onboard survey. An overview of the sampling plan is 
as follows: 
•	 On 8-9 November 2012, Dixie MPO staff distributed paper surveys on-

board buses
•	 Because the SunTran system is small, Dixie MPO staff attempted to 

hand-out surveys for every trip, for each of the four routes, on the 8-9th of 
November. 

•	 Surveys were not distributed on a Saturday (weekend), but were only 
distributed for the two weekdays

•	 Each bus runs from 6AM-8PM, with new round-trips every 40 minutes. 
Round-trips are approximately 35 minutes in duration. Therefore, in 
total, there are approximately 20 round-trips per day, across 14 hours, for 
each route

•	 Each route was divided into two 7-hour blocks of time or shifts for staff to 
distribute surveys.

At this time, RSG does not know the details of exactly how many Dixie MPO 
staff worked to distribute survey or exactly how many surveys were distribut-
ed by Dixie MPO staff. This information can be requested from the Dixie MPO.

2.2	 SURVEY MATERIALS
Because the SunTran average daily ridership in June 2012 was approximately 
1,386 riders, RSG designed, printed, and provided the Dixie MPO with 2,000 
paper surveys in English (Figure 6.1 and Figure 6.2) and 1,000 paper surveys 
in Spanish (Figure 6.3 and Figure 6.4) in order to ensure there would be an 
adequate number of surveys to distribute for the two weekdays in November. 

2.3	 SURVEY INCENTIVE
A raffle prize for one winning respondent of a $100 gift card to Walmart was 
offered. This text was printed on the front of the survey and then respondents 
were asked to provide their name and contact information if they wanted to 
be entered into the raffle. 
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Figure 6.1: Paper Survey in English, Side A

Figure 6.2: Paper Survey in English, Side B

Figure 6.3: Paper Survey in Spanish, Side A

Figure 6.4: Paper Survey in Spanish, Side B
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3.0	QUESTIONNAIRE
In 2011, the Utah Transit Authority (UTA) conducted a transit onboard survey 
along the Wasatch Front. The design of the SunTran onboard survey was con-
ducted by RSG based on three factors: 
1.	 To allow as much comparability as possible of survey questions to those 

used in the UTA survey
2.	 To be a short and manageable paper survey for respondents that fit on 

one piece of paper
3.	 To include a few questions regarding potential SunTran system expansion 

that were requested by Dixie MPO and SunTran. 
The decision to conduct the survey on paper, while recognizing it would mean 
respondents may elect to only answer a portion of questions on the printed 
survey, was made to try to ensure the maximum ability to reach all riders of 
the system. For this same reason, the survey was printed in both English and 
Spanish.  
The questionnaire itself consisted of three sections:
4.	 Trip details: origin information, destination information, and fare pay-

ment
5.	 SunTran services (attitudinal): trip frequency, satisfaction, importance 

rating
6.	 Demographics: ZIP code, age, gender, income, etc.

4.0	DATA PREPARATION
RSG conducted data entry on all surveys. This data entry included both 
standard data entry for all questions, as well as geocoding the trip origin and 
destination information that all respondents. The data entry also included all 
other standard information for a survey dataset such as including a unique 
ID for each respondent and an ID to indicate if the survey was completed in 
English or Spanish. After data-entry was completed, RSG also conducted qual-
ity control to review each record and code all missing variables (for questions 
that respondents elected not to answer). 
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5.0	DATA ANALYSIS
5.4	 DEMOGRAPHIC RESULTS
A short set of demographic questions was asked of each 
respondent. The gender split among respondents was 
close to even as 48% of respondents were women and 
52% were men. In all, 30% of respondents who answered 
the question indicated that they were of Spanish, Hispan-
ic, or Latino origin. Overall, 42% of respondents reported 
living in a household that did not have a working mo-
tor vehicle and 55% of respondents reported that they 
did not have a valid driver’s license. Among those who 
answered the question, 61% reported that their annual 
household income was less than $25,000. Again, these 
survey results indicate the importance of and reliance on 
the SunTran system among current riders. 

5.1	 SUMMARY RESULTS
A total of 558 people completed the SunTran onboard 
survey. Among these respondents 85% (474 people) 
completed the English version of the survey, while 15% 
(84 people) completed the Spanish version of the survey. 
Again, because the survey was conducted on paper, there 
is “missing” data for any given question where a subset of 
respondents decided not to answer that specific question. 

5.2	 TRIP DETAIL RESULTS
The 558 survey respondents provided basic informa-
tion about their trip using SunTran on the day that they 
received their survey on the bus. Among those who com-
pleted the question, 77% paid a regular fare and 23% 
rode SunTran using a discounted fare. The most common 
way of paying for the SunTran fare was cash (55%) and 
a monthly pass (28%) among those who answered the 
question. 
It is clear from the data that SunTran is serving an im-
portant population that relies on the transit service in 
the St. George region. More than three-quarters (76%) of 
respondents said that they did not have another option 
(besides riding SunTran) for making their trip. Similarly, 
76% of respondents reported that they ride SunTran four 
or more days per week. Only 8% of respondents reported 
that they ride SunTran one day a week or less frequently. 

5.3	 ATTITUDINAL RESULTS
Respondents were asked a short set of questions in order 
to understand overall sentiment and satisfaction with 
SunTran service. Overall, riders were very positively in-
clined toward SunTran with 87% of respondents satisfied 
or extremely satisfied with SunTran. Given respondents’ 
reliance on the SunTran system, survey participants were 
also strongly in support of improvements to the system. 
Overall, 81% of respondents stated it was important to 
have buses run every 20 minutes (instead of every 40 
minutes), and 90% of respondents stated it was impor-
tant to expand SunTran service to new places in the area. 
Participants were also given an opportunity to provide 
open-end comments and from among these there was a 
strong sentiment for expanding SunTran service to the 
local Walmart. 



As a complementary piece to the Household Travel Diary, a sub-
set of respondents answered questions about their housing
preferences in Utah.  The in-depth understanding of the driv-
ers for where and how people live helps regions better plan for 
future land-use patterns and transportation systems.  
A large majority of respondents (72%) own their home, with 
price being the single most important factor for their decision 
on where to live. For renters, commute distance was nearly as 
important as the price of rent. Three times more renters than 
owners prefer downtown city neighborhoods, but nearly equal 
proportions in both groups identified mixed use suburban as 
the ideal home location type.
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1.0	 INTRODUCTION
The Utah Stated Preference Residential Choice survey (referred to 
as the Residential Choice survey in this chapter) asked Utah resi-
dents about their current housing and neighborhood characteristics 
(revealed preferences), and their ideal or future preferences for 
housing and neighborhoods (stated preferences).  
The purpose of this survey was to be a complement to the House-
hold Travel Diary data, providing in-depth information about hous-
ing preferences in Utah. Housing preferences, including where and 
how people live and where and how they want to live, are impor-
tant drivers of land-use patterns and transportation. When studying 
residential choice, however, it is important to bear in mind that the 
relation between current conditions and ideal conditions is far more 
complex than can be expressed in a survey. Whether one can afford 
to rent or buy in the location of choice, current work locations of 
adults in the household and the possibility to find work in a de-
sired area of residence are examples of factors that may largely be 
outside of the household’s control. In addition, housing preferences 
are constrained to some degree by the housing supply. Nonethe-
less, MPOs play a key role in facilitating regional planning discus-
sions and developing a better understanding of housing preferences 
is important for long-range land-use and transportation planning, 
as they may be in line with current plans, or trending in a different 
direction. These data can be used as a foundation for outreach and 
discussions about how cities and towns in Utah want to grow, such 
as occurred with the development of Wasatch Choices 2040 Vision. 
A few of the many questions that can be investigated with the Resi-
dential Choice data include: 

•	 When deciding where to live, what is more important: 
House size or neighborhood characteristics? Commute dis-
tance or home/rent price? 

•	 How do preferences differ between groups of people? What 
about if you live in a rural area versus downtown Salt Lake 
City? If you have children? What about age, gender, income? 

•	 How do ideal housing preferences compare to where re-
spondents live now?
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2.0	ADMINISTRATION
The Residential Choice survey was administered separately from the Utah 
Statewide Household Travel Diary Survey, but benefitted from the pool of 
Household Travel Diary respondents as a sample source.

2.1	 SURVEY SAMPLE
The Residential Choice survey had two sample sources:
1.	 Household diary completes with email addresses who volunteered to 

participate in future surveys by the sponsoring agencies. 
2.	 Respondents from the 2011 UTA On-Board Survey (WFRC and MAG re-

gions) with email addresses who had volunteered to participate in future 
surveys. In the spring of 2011, RSG conducted an on-board origin-desti-
nation survey on behalf of the Utah Transit Authority (UTA). The 4,650 
respondents who provided email addresses and who indicated willing-
ness to participate in future transportation related surveys were invited 
to take the Residential Choice survey. 

2.2	 SURVEY INVITATION MATERIALS
RSG used respondent-provided email addresses from the Household Travel 
Diary or the UTA survey to communicate with respondents. A total of three 
possible emails were sent:
•	 Survey invite: The invite introduced the project and the incentive (iPad 

raffle) for completing the survey. The invite included the survey website, 
the household’s login password, and a return email address for partici-
pants with any questions or comments about the project. All email com-
munication was sent from the project email address. RSG has a standard 
of responding to emails sent from participating households within one 
business day. 

•	 Survey reminder: One reminder was sent to households that had not 
completed the survey one week after being invited. 

•	 Raffle winner notification. (See “Survey Incentives”). 
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2.3	 SURVEY RETRIEVAL
The survey instrument for the Residential Choice survey was the RSG online 
survey, administered through a website produced specifically for the Utah 
Travel Study. The survey was administered in English.
To participate, participants logged onto the survey website and entered the 
password provided to them in the invitation email. Household diary partici-
pants had the same password as in the household diary. At any point, respon-
dents could exit out of the survey and later return to the survey homepage, 
log in using their password, and continue from where they left off. 
One adult per household was asked to complete the survey. The decision was 
made to only ask one adult rather than all adults because the frame of refer-
ence for this survey is the household (not the individual) and there was no 
need to collect person level information. 

2.4	 PRE-TEST SURVEY
89% (183 households) of the households who participated in the pre-test of 
the Utah Statewide Travel Diary Survey volunteered to participate in future 
survey research conducted by the study sponsors. These 183 households 
were invited to complete the Residential Choice pre-test survey. In order to 
reduce respondent burden and facilitate linking the Residential Choice data-
set to the household diary data for analysis, information from the diary was 
used in the Residential Choice, such as a list of household member names. 
Pilot administration began on Friday March 9, 2012, with RSG sending out the 
first email invitation. A reminder was sent out on Thursday March 15, 2012 to 
households that had not yet started the survey, and administration ended on 
Monday March 19, 2012. At the conclusion of the pilot, a total of 85 individu-
als had completed the survey, a response rate of 46%. 
Based on the results and respondent comments from the pilot, RSG made 
modifications to the Stated Preference experiments layout on screen, ques-
tionnaire wording, and order of questions. 

2.5	 FULL SURVEY
Survey invitations were sent out in two batches, the first in May and the 
second in June 2012. Household Travel Diary respondents were invited ap-
proximately two weeks after the Household Travel Diary incentive had been 
mailed out, to ensure they had received the incentive before getting invited to 
take another survey.
•	 Batch 1: Survey administration began on May 11, 2012, with RSG sending 

out the first email invitation. A reminder was sent to households that had 
not yet started the survey on May 17. A total of 3,896 households were in-
vited; 2,295 from the Household Travel Diary, 1,601 from the UTA group). 
Batch 1 included households from the diary survey that had travel dates 
between March 27 and April 19.

•	 Batch 2: On June 6, an additional 5,347 households were invited; 2,303 
households from the Utah Household Travel Diary and 3,044 from the 
UTA group. The reminder email was sent out on June 14. Batch 2 included 
household diary travel dates between March 27 and May 15. 
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The overall response rate was 30% (Table 7.1). The Household Travel Diary 
group’s response rate was twice as high as the UTA group. This difference in 
response rates was anticipated, given that the Household Travel Diary group 
had recently (a few weeks or, at most, a couple of months) completed the 
Household Travel Diary, and received the Amazon incentive, and also verified 
their current email addresses, whereas it had been approximately a year since 
the UTA onboard survey

Table 7.1: Invites and Response Rates by Sample Source

SAMPLE SOURCE NUMBER INVITED
COMPLETED 

SURVEYS RESPONSE RATE

Household Travel Diary 4,598 1,891 41%

UTA 4,645 904 19%

Total 9,243 2,795 30%

Administration

Among the Household Travel Diary sample, the proportion of completed Resi-
dential Choice surveys by region was similar to the Household Travel Diary 
survey (Table 7.2). The UTA sample, however, was almost exclusively resi-
dents of the WFRC-MAG region. Therefore, the Residential Choice sample in 
its entirety has a larger proportion of WFRC-MAG residents than other Utah 
Travel Study surveys. 

Table 7.2: Completed Surveys by Region
RESIDENTIAL 

CHOICE 
COMPLETES 
FROM THE 

HOUSEHOLD 
TRAVEL DIARY

RESIDENTIAL 
CHOICE 

COMPLETES 
INCLUDING UTA 

SAMPLE

HOUSEHOLD 
TRAVEL DIARY

Count Percent Count Percent Count Percent

WFRC-MAG 1,226 65% 2,109 75% 5,792 63%

Cache 232 12% 233 8% 808 9%

Dixie 156 8% 156 6% 1,015 11%

UDOT 277 15% 297 11% 1,540 17%

Total 1,891 100% 2,795 100% 9,155 100%

2.6	 SURVEY INCENTIVES
Those completing the Residential Choice survey were entered into a raffle 
to win a latest generation iPad. One winner was drawn from the pre-test 
survey, and one from the full survey. Winners were contacted by email in 
May and June, 2012, with a message that notified them of the raffle results 
and instructed them to confirm their mailing address within 14 days. It also 
reminded the winner of why they were included in the drawing and who was 
sponsoring the study. 
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3.0	QUESTIONNAIRE
The Residential Choice survey questionnaire included 
questions also used in the 2011 Community Preference 
Survey by the National Association of Realtors,the 2007 
Growth & Transportation Survey for the National As-
sociation of Realtors, and RSG’s previous research work 
for various TCRP projects for the National Academies of 
Science. The design of the questionnaire benefited from 
input from Dr. Reid Ewing and Dr. Arthur C. Nelson of the 
University of Utah. The questionnaire had four sections 
of questions: 
1.	 Current home location questions
2.	 Ideal home location questions
3.	 Stated preference experiments
4.	 Attitude/debrief questions 

At the beginning of the survey, respondents were pre-
sented with an introductory page describing the purpose 
of the survey, privacy policy for the information gathered, 
time expected for completing the survey, and instructions 
for how to navigate through the survey. A project email 
address was provided to respond to any technical ques-
tions about the survey.
A PDF of the survey questionnaire and screen captures 
for all survey questions from the online survey are 
included separately in the Appendix. An overview with 
examples of questions is presented next.

Figure 7.1: Order Obtained Current Home and Job

Figure 7.2: Role in Choosing Current Home Location
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Questionnaire

Next, all respondents saw two lists 
of factors that influence where to 
live, and selected how important 
each factor was to them, on a five 
point scale ranging from very un-
important to very important. The 
statement order was randomized 
to avoid reading bias.
Respondents could indicate 
whether they rent or own (pay 
mortgage on) their current home. 
A question asked about current 
home lot size and whether the 
respondent felt their current lot is 
too small, about right, or too big. 
Respondents were asked what 
types of parking are available to 
them and what parking they use 
(Figure 7.3). The parking answer 
was later used as input to the 
stated preference experiments. 

First, respondents from the Household Travel Diary 
were asked to identify themselves from a list of initials 
or names of their household’s adult household members 
who had participated in the Household Travel Diary sur-
vey. This allowed the demographic information for the re-
spondent to be included in this survey’s dataset without 
re-asking it of each respondent. Secondly, all respondents 
were asked to indicate their employment status. Respon-
dents with a job were asked in which order they obtained 
their current home and job (Figure 7.1). All respondents 
were asked to indicate what role they played in the deci-
sion to live in their current residence (Figure 7.2). 
Those who had an active role in the choosing their cur-
rent home provided the primary reason why they chose 
this home.  

Figure 7.3: Types of Parking Available

Figure 7.4: Housing Available within Half-Mile

To gather more information about the respondent’s 
neighborhood, a series of questions were asked about 
their neighborhood and distances to various types of 
places. Respondents first characterized the housing mix 
within a half-mile of their home by choosing from a list 
(Figure 7.4). They were then asked to provide the ap-
proximate distance from their home to nearest bus stop, 
train stop, commercial district, green space or recreation-
al amenities. Respondents with a job were asked their 
approximate commute distance to work. 
The questions about current housing concluded with ask-
ing home-owners and renters to provide the approximate 
value of their home or monthly rent. 

3.1	 CURRENT HOME LOCATION
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3.2	 IDEAL HOME LOCATION

who thought they might move were 
asked whether they were planning 
on renting or owning (paying mort-
gage on) their next home. Reported 
tenure was later used as input to the 
stated preference experiments.

Figure 7.5: Importance of Amenities within Walking Distance

3.3	 STATED 
PREFERENCE 
EXPERIMENTS

At the start of this section, respon-
dents were given instructions on 
how to complete the stated prefer-
ence portion of the survey (Figure 
7.6). 
Respondents were then shown a se-
ries of ten choice experiments asking 
them to make a residential location 
choice between two hypothetical 
housing options per experiment. 
Each experiment included variations 
on the following seven attributes 
(Figure 7.7):

Figure 7.6: Stated Preference Experiments Introduction

Figure 7.7: Example Stated Preference Experiment

After the questions about current 
home location, respondents were in-
structed to consider their ideal home 
location, which may or may not have 
different characteristics from where 
they live now. First, respondents 
were asked to choose whether the 
size of a house or the neighborhood 
is more important when deciding 
where to live, and then to indicate 
the importance of having certain 
amenities within an easy walk 
from their home (Figure 7.5). Next, 
respondents were asked from a list 
of options which type of home they 
would most prefer to live in. 
Before the stated preference ex-
periments, respondents answered 
whether they were planning to move 
within the next three years. Those 
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The order in which the seven attributes (i.e. parking, 
distance to work, street design etc.) was shown was ran-
domized across respondents, meaning some respondents 
saw housing attributes on the first row, destinations on 
the second row, pricing last, while others saw transit 
first, followed by pricing and then destinations, etc. 

•	 Proximity to transit:
−− RAIL STATION AND BUS STOP are within walk-

ing distance of your home
−− BUS STOP is within walking distance and rail sta-

tion is a 5 mile drive from your home
−− RAIL STATION AND BUS STOP are a 5 mile drive 

from your home
−− RAIL STATION AND BUS STOP are a 10 mile 

drive from your home
•	 Street design/Accessibility for pedestrians and 

bicycles:
−− The streets are designed primarily for cars
−− The streets are designed to accommodate cars, 

pedestrians, and bicycles
•	 Proximity to work:

−− Your one-way commute to work is less than 3 
miles

−− Your one-way commute to work is 5 miles
−− Your one-way commute to work is 10 miles
−− Your one-way commute to work is 20 miles

•	 Home/Rent prices:
−− Home prices/rent in this neighborhood are/is 

20% less compared to your current neighbor-
hood

−− Home prices/rent in this neighborhood are/is 
10% less compared to your current neighbor-
hood

−− Home prices/rent in this neighborhood are/is 
the same compared to your current neighbor-
hood

−− Home prices/rent in this neighborhood are/is 
10% more compared to your current neighbor-
hood

−− Home prices/rent in this neighborhood are/is 
20% more compared to your current neighbor-
hood

The experimental design ensured that some of the seven 
attributes were the same across alternatives within one 
experiment. This is to encourage respondents to trade 
off on specific attributes other than those that were held 
constant. 

The full list of possible attribute levels shown in the ten experiments is listed below:

•	 Housing composition:
−− There is a mix of single family detached houses 

(on ¼ acre lots), townhomes, apartments, and 
condominiums within a half-mile of your home

−− There is a MIX of single family detached houses 
(on ½ acre lots), townhomes, apartments, and 
condominiums within a half-mile of your home

−− There are only single family houses on ½ acre 
lots within a half-mile of your home

−− There are only single family houses on 1+ acre 
lots within a half-mile of your home

•	 Destinations:
−− Local destinations (such as shopping, a restau-

rant, a public library, and a school) are within 
walking distance of your home. (Excluded with 
housing level 4). 

−− Local destinations (such as shopping, a restau-
rant, a public library, and a school) are within 3 
miles of your home

−− Local destinations (such as shopping, a restau-
rant, a public library, and a school) are within 10 
miles of your home

−− Local destinations (such as shopping, a restau-
rant, a public library, and a school) are 10+ miles 
away from your home

•	 Parking availability and cost:
−− Parking in your own driveway and/or garage
−− Parking on-street or in a lot near your home 

(free parking)
−− Parking is off-street (lot and/or garage) near 

your house (monthly rental). (Excluded with 
housing levels 3 and 4). 

Questionnaire
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3.4	 ATTITUDE/
DEBRIEF 
QUESTIONS 

After the stated preference experi-
ments, respondents were asked to 
share more information about their 
current neighborhood and provide 
thoughts on what makes a good 
neighborhood.
First, they were asked to indicate the 
degree to which they agreed or dis-
agreed with statements about their 
current neighborhood (Figure 7.8). 
Using the same scale, respondents 
were asked to agree or disagree with 
statements about a future/ideal 
neighborhood, if they were to move 
(Figure 7.9).  
Lastly, respondents were asked to 
choose which statements are closest 
to their views on transportation and 
land use planning, given Utah’s an-
ticipated population growth over the 
next few decades (Figure 7.10). 
Some additional demographic ques-
tions were asked of UTA respondents 
that were not asked of the respon-
dents from the Household Travel 
Diary Survey (see below). 

Figure 7.8: Current Neighborhood Characteristics

Figure 7.9: Ideal Neighborhood Characteristics

Figure 7.10: Preferred Approach to Accommodating Growth

3.5	 DEMOGRAPHIC QUESTIONS, UTA SAMPLE ONLY
status, race/ethnicity, driver’s license and whether they 
have a disability that limits the transportation they use. 
Household demographic questions asked for number of 
adults and children in the household, number of vehicles 
and adult and child bicycles, and income group. 
At the end of the survey, all respondents were thanked 
for their participation and provided an opportunity to 
provide any additional comments.

At the end of the survey, respondents from the UTA 
sample were asked a few additional housing and de-
mographic questions, to allow for comparison with the 
household diary group for which these data had already 
been collected. 
Housing questions included the number of years living 
at the current residence, as well as details regarding the 
current residence and neighborhood. Person demograph-
ics collected were age, gender, number of jobs, education 
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4.0	DATA PREPARATION
After the survey administration was completed, RSG reviewed and prepared 
the data for analysis and use by the agencies and the University of Utah. Data 
preparation work completed included data cleaning, appending geographic 
data, and appending demographic data from the Household Travel Diary.  
The pre-test survey completes were not included in the final dataset from the 
full survey, because of the changes made between the two surveys. 
Demographic variables were added to the Residential Choice dataset from the 
Household Travel Diary dataset. 
A few housing variables, only asked in the Household Travel Diary, were also 
added to the Residential Choice dataset. These variables were:
•	 Number of months per year lived at residence, and which months.
•	 If lived less than 10 years in current residence: Importance (on a seven 

point scale) of the following factors when choosing current residence: 
Change in family, affordability, proximity to job or school, quality of 
schools, area walkability, privacy, proximity to family and friends, proxim-
ity to transit, proximity to highway. 

Home latitude and longitude, TAZ, county and region were added to the 
Household Travel Diary group. Home latitude and longitude were added to 
the UTA sample from the UTA dataset for the 85% of respondents where the 
data were available. For 15% of the UTA sample, home county was the finest 
resolution available (exact home location was not asked in the Residential 
Choice survey). 
The Residential Choice survey included many opinion/attitude questions, us-
ing five or seven-point scales to indicate level of agreement or importance. In 
data analysis, the five or seven categories are often collapsed into three (e.g. 
“strongly agree or agree”, “neutral” and “disagree or strongly disagree”), to 
highlight overall trends in the data.  For convenience, three-category versions 
were created of all such questions.

4.1	 DATA WEIGHTING
Household weights were not developed for the Residential Choice survey 
dataset during the Utah Travel Study. If weights are to be developed in future 
use of this dataset, the process would differ from the weighting scheme devel-
oped for the Household Travel Diary. Key differences are: 
•	 The UTA sample represented a convenient sample, whereas the House-

hold Travel Diary sub-sample is essentially proportional, but regardless, 
there was no explicit effort to cover certain geographies or demographics. 

•	 The sample size for the Residential Choice survey is smaller (2,795) than 
the Household Travel Diary sample, which means that the geographic and 
demographic resolution used to weight the household diary may be too 
refined for the Residential Choice survey and the weights are not trans-
ferable given the different sample.
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5.0	DATA ANALYSIS
RSG created and reviewed summary tabulations of survey variables. The data from the residential stated preference 
experiments were also used to develop a set of initial statistical choice models, using multinomial logit modeling 
(MNL). The model results are presented following the summary tabulations.  

5.1	 SUMMARY TABULATIONS
A few key findings by demographic 
segment and region are presented 
in this section. A large majority of 
respondents (72%) own their home, 
while 24% rent (Table 7.3). Note that 
rounding shows the total to be 99%, 
when in fact the true total is 100%.
Table 7.4 displays median home 
value and rent price per month, 
as reported by respondents. The 
median home value for all regions 
was $200,000. The WFRC-MAG 
region had the highest median home 
value, and Cache County had the 
lowest. Median rents were $610 per 
month for all regions, and followed 
the same regional pattern as home 
ownership values. 

Table 7.3: Housing Tenure

HOUSING TENURE COUNT PERCENT

Own (Paying Mortgage) 2,018 72%

Rent 676 24%

Other 62 2%

Prefer not to answer 39 1%

Total 2,795 100%

Factors determining tenure status 
were examined. Age (and therefore 
typically income) is a major deter-
minant of whether respondents rent 
or own their home, which is not 
surprising (Figure 7.11).

Figure 7.11: Tenure by Age Group
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Table 7.4: Median Home Value and Rent per Month by Region

HOME 
OWNERS

MEDIAN 
HOME VALUE RENTERS

MEDIAN 
RENT PER 
MONTH

WFRC-MAG 1,490 $210,000 538 $698

Cache 142 $171,000 88 $500

Dixie 133 $200,000 15 $675

Utah Other 254 $190,000 35 $673

Median All Regions $200,000 $610
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The 94% of respondents who said 
they had a significant role in choos-
ing their current home were asked 
to provide the primary reason they 
chose their home. Notable differenc-
es exist between owners and renters. 
Figure 7.12 shows the price of the 
home was the single most important 
reason among owners, with com-
mute distances and ‘other reasons’ 
more distant second and third. For 
renters, on the other hand, commute 
distance was nearly as important 
as the rent price. The open-ended 
reasons provided by home-owners 
were typically combinations of the 
attributes, indicating the many fac-
tors that weigh into the commitment 
of buying a home. 

Figure 7.12: Primary Reason for Choosing Current Home by Tenure

Survey respondents were asked 
whether they plan to move within 
the next three years. Table 7.5 splits 
the answers by tenure status. Not 
surprisingly, more than four times as 
many renters as home owners were 
planning to move within the next 
three years. Interestingly, almost 
20% in both groups were ‘unsure’. 

Table 7.5: Plan to Move within the Next Three Years

OWNERS RENTERS

Yes 15% 71%

No 67% 10%

Unsure 19% 19%

People tend to be more mobile in the 
housing market at certain stages in 
life. Figure 7.13  looks at the same 
question by age group. Clearly, 
younger people are more likely to 
move than older people. 

Figure 7.13: Plan to Move within the Next 3 Years by Age Group
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Table 7.6 contrasts respondents’ self-reported current 
home area with the type of area they would ideally 
want to live in. The row and column totals give the big 
picture. The column percent of total shows the major-
ity of respondents live in residential suburbs (33%) and 
residential city neighborhoods (26%). At the same time, 
there appears to be an aversion to these predominately 
residential locations; The row percent of total show only 
20% of all respondents identified residential suburbs as 
the ideal, and only 13% identified residential city neigh-
borhoods as ideal. Mixed use suburbs emerged as the 
most popular location type, chosen by 30% of respon-
dents as the ideal type of home location.

Table 7.6: Current and Ideal Home Locations

CU
RR

EN
T 

LO
CA

TI
O

N

IDEAL LOCATION

City 
down-
town

City resi-
dential

Suburban 
mixed

Suburban 
residen-

tial
Small 
town Rural area Row Sum

Column 
Percent of 

Total

Count

City downtown 43% 16% 17% 7%* 8%* 9% 100% 5% 152

City residential 9% 30% 25% 14% 14% 8% 100% 26% 723

Suburban mixed 6% 9% 49% 16% 13% 7% 100% 21% 588

Suburban residential 5% 5% 32% 33% 15% 10% 100% 33% 933

Small town 3%* 2%* 16% 10% 47% 22% 100% 10% 283

Rural area 0% 3%* 16%* 5%* 14%* 62% 100% 4% 116

Row Percent of Total 8% 13% 30% 20% 17% 12% 100% 100% 152

Count 221 355 852 546 477 344 221 355 2,795
*= Respondent Count < 20

The cells in Table 7.6 provide more 
detail about what location types 
are ideal depending on where the 
respondent lives now. The bolded 
percentage in each row is the most 
popular location type by current 
location type. For example, only 30% 
of those currently living in residen-
tial city neighborhoods feel that this 
type of location is the ideal place for 
them to live; 39% of them wish for a 
more suburban location (suburban 
mixed or suburban residential). In 
contrast, 43% of respondents in city 
downtowns feel that this is the ideal 
location, and only 24%of them would 
prefer a suburban location (note the 
small sample size). Sixty-two percent 
of those living in rural areas feel that 
rural living is their ideal (note the 
small sample size). 

What is considered an ideal location type to some extent 
depends on current tenure status. Figure 7.14 shows 
ideal location types chosen by renters and owners. For 
example, three times more renters than owners prefer 
downtown city neighborhoods, while owners prefer resi-
dential suburbs, small towns and rural areas more than 
renters. Interestingly, nearly equal proportions in both 
groups identify mixed use suburban as the ideal home 
location type. 

Figure 7.14: Ideal Location Type by Tenure
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The tabulations presented thus far 
show there is considerable variation 
in location type preferences, from 
rural locations to city downtowns. 
Figure 7.15 shows a lack of variation 
when it comes to the actual dwelling 
(residence) type. The single-family 
detached house dominates complete-
ly among both owners and renters. 
Not surprisingly, most home-owners 
live in the type of dwelling they 
want: 93% of home-owners prefer 
a single-family detached house, and 
88% already live in one. Among rent-
ers, on the other hand, 85% would 
like to live in a single-family de-
tached house, but only 23% do (rent 
a single-family detached house). The 
overwhelming preference for single-
family detached housing appears to 
be contradictory to the types of loca-
tions people want to live in. 

Figure 7.15: Ideal Dwelling Type
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5.1.1	 Open-Ended Respondent Comments
At the end of the survey, over 400 respondents (about 15%) provided ad-
ditional comments about housing, transportation and land-use in Utah. All 
comments are enclosed in the Appendix.
Emerging themes among the comments included a desire to increase public 
transit provisions and concern over the reduction of bus lines in favor of light 
rail. Some expressed these concerns particularly with regards to being able to 
age in place and get around by transit in old age. Another topic was concern 
about Utah’s population growth and implications for traffic congestion, air 
quality and quality of life in currently rural areas. A number of respondents 
took the opportunity to comment on the survey experience. Respondents 
found the survey interesting and the topics important, but expressed difficul-
ty choosing between attributes in the survey or pick just one answer because 
of the complexity of housing location decisions.

Data Analysis



164

VII. Residential Choice Survey

Utah Travel Study January 2013

5.2	 BASIC CHOICE MODELS
The ten stated preference choice experiments in the Residential Choice 
survey were specifically designed to make respondents reveal their housing 
preferences by trading off between combinations of the seven housing attri-
butes and their levels. See Figure 7.16 for an example of one of the ten choice 
experiments. 

Figure 7.16: Example Stated Preference Experiment

The experimental design used to generate the choice experiments allows for 
statistical choice modeling of the data. Preliminary multinomial logit (MNL) 
choice models were developed using the stated preference data. 
Model estimation was performed using the statistical program BIOGEME, and 
began with a base model including all respondents, to reveal average prefer-
ences for the entire survey population. Coefficients were estimated on the lev-
els of the seven attributes included in the experiments (Figure 7.17). For each 
housing attribute (e.g. commute distance), one level is fixed at zero and is the 
‘base case’ against which coefficients for all other levels of that attribute are 
estimated (e.g. ‘distance less than 3 miles’). Positive model coefficients indi-
cate positive utility with the increase of an attribute level relative to the base 
case. Somewhat simplified, positive utility can be thought of as “more attrac-
tive”. Negative model coefficients indicate negative utility with the increase of 
an attribute level, and can be thought of as “less attractive”. 
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Figure 7.17: Base MNL Model with All Experiment Attributes

Data Analysis
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In addition to knowing whether the coefficient has 
a positive or negative value, it is also necessary to 
know whether the difference from the base case is 
large enough to say there is a real difference, in other 
words, whether the difference is statistically differ-
ent from the base case. To this end, each coefficient 
has a t-statistic (labeled ‘Robust T-test’ in the model 
results), which tells us whether the coefficient is 
statistically significantly different from the base case. 

•	 Home/rent prices compared to where respondent 
lives now:

−− On average, respondents were more likely to 
choose housing that was somewhat less ex-
pensive (10%) than where they currently live 
(positive and significant coefficient).  But there 
is a limit; the coefficient on houses that were 
20% less expensive was not significant, meaning 
respondents seek to stay in a somewhat narrow 
price range. 

•	 Parking availability and cost:
−− Parking in one’s own driveway and/or garage is 

strongly preferred; the coefficients on on-street 
and off-street monthly rental in a garage/lot 
were strongly negative (with very large t-statis-
tics of -37.28 and -36.36). The strong magnitude 
of the parking coefficients relative to all other 
coefficients in the model means parking had 
the largest influence in whether an alternative 
would be chosen or not: if an alternative did not 
have private parking it was unlikely to be chosen. 

•	 Street design - Pedestrian and bicycle access:
−− Multi-use streets were clearly preferred over 

streets designed for cars. While the magnitude of 
the coefficient was not as strong as the parking 
coefficients, this attribute was considered a ‘no-
brainer’ by respondents. 

•	 Proximity to transit:
−− Living within walking distance to bus and rail 

(the base case) is preferred over having to drive 
to transit; the negative coefficients grow in 
magnitude as distance increases (-0.109, -0.298, 
-0.467) and are significant

•	 Distance to work: 
−− Longer commutes are less attractive than 

the base case commute of less than 3 
miles; the negative coefficients grow in 
magnitude as distance increases (-0.052, 
-0.228, -0.633) and are significant. In the 
context of the choice experiments, another 
way to express this finding is that respon-
dents were less likely to choose housing 
alternatives that featured a longer com-
mute. 

•	 Distance to non-work destinations:
−− Longer distances to destinations such as 

shopping, restaurant, public libraries and 
schools were less attractive than the base 
case walking distance. The coefficients are 
very similar in magnitude and significance 
to the commute coefficients, which implies 
commute and non-commute distances are 
of similar importance in choosing housing. 

•	 Housing types within half-mile of home:
−− The base case was a mix of dwelling types, 

with higher density, and coefficients were 
estimated on three neighborhood types of 
decreasing density (predominately single-
family housing). The coefficients are 
positive and significant, meaning lower 
density development (on larger lots) is 
more attractive than high-density or a 
mix of housing types. Note that there is no 
relevant difference in magnitude between 
single family houses on half-acre lots and 
1+ acre lots. 

Though the cutoff for determining a coefficient as significant 
is somewhat arbitrary, a t-statistic of 1.96 (or -1.96) is often 
used. A t-statistic of 1.96 is equivalent to a 95% confidence 
(probability) that the difference from the base case is truly 
significant (and not a result of statistical randomness). The 
model results in this report considers coefficients as signifi-
cant above the 90% confidence level (t >= 1.64). The base 
model findings are summarized below:
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The base model findings are intuitive, meaning they mostly confirm what 
one would expect. What is often more interesting and revealing is estimating 
choice models by segments of the population. As the summary tabulations 
suggested, housing preferences vary between segments of the survey sample, 
often based on demographic attributes. To examine a range of possible seg-
ments, separate base models were estimated for the following segmentations: 
Home region (WFRC, MAG, Cache, Dixie, UDOT), housing tenure status, cur-
rent distance to work (categorical), household income (categorical), and chil-
dren under age 18 living at home. Note that the chosen segmentations were 
not an exhaustive list of possible model segmentations, but rather a start. The 
remainder of this section highlights findings from these segmentations. 

5.2.1	 Models by Home Region
Segmenting by region can suggest high-level differences between regions 
with different characteristics, such as more urban versus rural regions. In this 
high-level model, respondents in more urban regions, such as WFRC, showed 
stronger preference for destinations within walking distance. Perhaps sur-
prisingly, UDOT (rural areas) showed the strongest sensitivity to transit dis-
tance, which might be worth investigating further. Overall, home region is a 
too general segmentation variable, and for more meaningful results, segmen-
tation by smaller geographies, or demographics, is recommended. 

Data Analysis
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5.2.2	 Models by Housing Tenure Status
The base model was estimated separately for renters and owners. Figure 7.18 
presents model statistics and coefficients with differences or notable similari-
ties between tenure segments. As expected, when choosing between housing 
alternatives, renters are seeking to minimize rent cost, while home owners 
are looking for prices more similar to where they live now; the coefficients 
on both 10% and 20% lower rent levels were positive and significant for 
renters, but not for owners. Renters were also somewhat more sensitive to 
commute distances than owners were; the coefficient on the 5 mile commute 
was negative for renters and owners alike, but only statistically significant (t 
= -1.64) for renters. These two differences were also seen in Figure 7.12 in 
the summary tabulations, where rent price and commute distance were top 
reasons for deciding to live in current home. The choice models also con-
firmed dwelling type preferences seen in the summary tabulations; relative to 
the base case (higher density), the coefficients on housing types of decreasing 
density are positive and significant for both segments. It is worth noting that 
the magnitude of the coefficient increases with decreasing housing density 
in the renter model (the preference for single family houses on lots of 1 acre 
(0.432) is stronger than for single family houses on half-acre lots (0.303)), 
whereas in the owner model the preference for 1+ acre lots is not stronger 
(rather slightly weaker, though not significantly) than the preference for half-
acre lots. 
Note also that the variables with no differences between segments were park-
ing, street design and distance to transit. 
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Figure 7.18: Selected Model Coefficients – Renters and Owners

Data Analysis
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5.2.3	 Models by Current Distance to Work 

Figure 7.19: Selected Model Coefficients – Commute Distance 

The base model was estimated separately for the four 
commute distance groups in the survey: Under 5 miles, 
5 – 10 miles, 10 – 20 miles and over 20 miles. Figure 7.19 
Figure 7.18 presents model statistics and coefficients 
with differences or notable similarities between com-
mute distance segments. 
There are notable differences in preferences based on re-
spondents’ current commute distances, and preferences 
tend to correspond with current commute. For example, 
respondents with the shortest commutes (less than 5 
miles), expressed aversion to any work and non-work 

distances exceeding the base case distance of ‘less than 3 
miles’ (all coefficients negative and significant at the 95% 
confidence level). In contrast, the coefficients on the 5 
mile commute and ‘less than 3 mile’ non-work distances 
were not significant for respondents with current com-
mutes of 5 – 10 miles or longer. Those currently com-
muting over 20 miles (one-way) showed a preference for 
shorter commutes. 
Note also that the variables with no differences between 
segments were home prices, housing types, parking, 
street design and distance to transit. 
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5.2.4	 Models by Household Income 

Figure 7.20: Selected Model Coefficients – Household Income 

The base model was estimated separately for three 
income categories: Less than $35,000, $35,000 - $75,000 
and over $75,000. 
Figure 7.20 presents model statistics and coefficients 
with differences or notable similarities between income 
segments. Intuitively, the lowest income segment is more 
sensitive to housing prices; this is the only group with 
positive and significant coefficients on housing prices 
10% and 20% lower than the base case. Like the lowest 
income category, the two higher income groups indicate 
they would not want to pay 10% or 20% more than they 
do now, but unlike the lowest income category, lower 
than current prices had no positive effect. 
An unexpected model result concerns distance to transit. 
Relative to having rail and bus within walking distance 
(the base case), the low and high income segments were 

less likely to choose a housing alternative where the rail 
station was a five mile drive away (and a bus stop within 
walking distance), whereas the middle income group 
showed no sensitivity until both bus and rail were a five 
mile drive away. This suggests there may be a preference 
for easy train transit access in the low and high income 
groups. This is an example of the benefit of segment-
ing models; the base model with all respondents as one 
group did not reveal this difference. Nonetheless, it is 
plausible that this difference in rail preference may be 
better explained by current commute distances or ur-
ban/rural home location, rather than income. 
Note also that the variables with no differences between 
segments were housing types, parking, street design and 
distance to transit. 

Data Analysis
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5.2.5	 Models by Presence of Children under 18 in Home

Figure 7.21: Selected Model Coefficients – Presence of Children under 18 in Home

To explore the possible impact of children on housing choice, the base model 
was estimated separately for two household types: Households with children 
under 18 years of age, and households without. Figure 7.21 shows coef-
ficients for commute distance and distance to other destinations, including 
schools. These simple models did not reveal many differences between these 
two types of households. Sensitivity to commute distance does not appear to 
differ between households with and without children, but households with 
children showed a preference for housing with non-work destinations, per-
haps especially schools, within walking distance (negative coefficient on ‘less 
than 3 miles’). 
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6.0	CONCLUDING REMARKS
After initial model estimation where each segment of interest is estimated 
in a separate model, models can be refined by estimating the segments in 
the same model, with separate coefficients, which allows for a better under-
standing of the extent to which the segments differ. Further segmentation 
into more combinations of attributes can also help identify what character-
istics most influence housing choice, for example whether housing tenure or 
income best explains transit preferences. 
As mentioned in the introduction and demonstrated throughout this chapter, 
studying and modeling residential choice is complicated because the relation 
between current conditions and ideal conditions is far more complex than can 
be expressed in a survey. Whether one can afford to rent or buy in the loca-
tion of choice, current work locations of adults in the household and the pos-
sibility to find work in a desired area of residence are examples of factors that 
may largely be outside of the household’s control. For example, even though 
minimizing the commute distance (and thereby time spent away from the 
home) may be desirable for workers in households with children, this is not 
easy or necessarily realistic to accomplish, and the models indeed suggested 
workers in households with children do not show a stronger preference for 
shorter commutes than the group without children. 
Nonetheless, MPOs play a key role in facilitating regional planning discus-
sions, and developing a better understanding of housing preferences is im-
portant for long-range land-use and transportation planning, as they may be 
in line with current plans, or trending in a different direction. These data can 
be used as a foundation for outreach and discussions about how cities and 
towns in Utah want to grow. 






