discussed. Next, EFAs and CFAs are presented that confirm a three-factor structure of the
STS and develop new four-factor measurement models of travel affect (“Distress,” “Fear,”
“Attentiveness,” and “Enjoyment”) and travel eudaimonia (“Security,” “Autonomy,”
“Confidence,” and “Health”). Significant modal variations—walking and bicycling modes
rated higher on many constructs, including the STS—are also discussed. Then, results of
MIMIC models predicting travel experience PUT latent variables as a function of trip and
traveler characteristics are presented. Finally, key findings are discussed: distinctions
between operating and nonoperating and between more and less physically active modes;
women reporting lower levels of SWB; and the relative weakness in the explanatory power
of objective traveler characteristics.

Chapter 6 covers the specification, estimation, and analysis of an ICLV mode
choice model including PUT measures. It describes how the mode choice model adds
measures of travel-based multitasking, travel usefulness, the STS, and travel liking
(presented in previous chapters) to traditional trip and traveler characteristics in order to
understand factors influencing around 550 observations of commute mode choice
behavior. The chapter also describes the unique nature of this dataset: It used realistic
choice sets and measured PUT attributes for chosen and alternative modes. It concludes
with a discussion of results documenting a link between the PUT concept and mode choice:
significant associations with mode choice for activity participation and the STS-based
measure of SWB.

Chapter 7 concludes the dissertation with a summary of the motivations for this
research and its key findings, along with a retrospective assessment of answers to the
research questions. It then highlights the key contributions of this research, making strides
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towards better conceptualization, measurement, and evidence for the PUT concept and its
association with mode choice behavior. Finally, the chapter concludes with a discussion of
research and policy implications (including towards an understanding of the potential
impacts of autonomous vehicles), as well as limitations of the study and opportunities for

future work.
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Chapter 2 Literature review

Reviewing concepts, measures, and evidence of the positive utility of travel concept

2.1 Abstract

Most work in the transportation field assumes traveling is a means to an end, travel
demand is derived (from activity demand), and travel time is a disutility to be minimized.
In contrast, the positive utility of travel (PUT) concept suggests that travel can provide
benefits and may be motivated by factors beyond reaching activity destinations. This
literature review first presents a detailed conceptualization of the PUT notion and links it
to concepts like utility, motivation, and subjective well-being. The major components of
PUT are destination activities, travel activities (multitasking), and travel experiences; this
study focuses on the latter two of these three. Next, various measurement methods and
types of evidence are considered, categorized, and evaluated for their convincingness. The
most useful methods appear to involve direct questioning or assessments of travel-based
multitasking and positive affect or satisfaction from the travel experience. Then, evidence
for determinants of PUT and its effects on travel behavior are summarized; both topics
(especially the latter) are understudied and present opportunities for future research. This
review concludes with a discussion of the PUT concept’s implications for transportation
research, planning, policy, and the future. The impact on behavior of a positive utility of

travel will only grow in importance with looming technological changes.
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2.2 Introduction

Why did the pedestrian cross the road? “To get to the other side, obviously,” says
the transportation paradigm in which traveling is a means to an end, travel demand is
derived (from the demand for spatially separated activities), and travel time is a disutility
to be minimized. Indeed, maybe our pedestrian was catching her bus to work or going to
the grocery store. Perhaps walking was the quickest or cheapest mode, and the crossing
was the safest or most direct. Now, consider possible alternative answers to our initial
question. Maybe our pedestrian was strolling through her neighborhood for exercise or to
clear her head. Perhaps she chose not to drive so she could instead talk on the phone, enjoy
the outdoors, or express a proenvironmental attitude. In these cases, traveling was less
about minimizing disutility and more about maximizing pleasure or happiness.

The idea that travel can provide benefits and may be motivated by factors beyond
reaching activity destinations is known in the travel behavior field as “the positive utility
of travel” (PUT) concept. The examples above show that travel time can be used
productively and that travel can provide physical, emotional, and symbolic benefits. The
PUT idea brings together a number of concepts relevant to travel behavior: utility
maximization, motivation theory, satisfaction and subjective well-being, and multitasking,
among others. It also has important implications for transportation research, planning,
policy, and practice. Positive utilities of travel may affect economic willingness-to-pay
measures that are crucial to the assessment of transportation projects. A more complete
understanding of the PUT concept might improve forecasts of walking, bicycling, and

transit demand or help to design interventions to increase the use of these active
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transportation modes. In the future, increases in productivity made possible by autonomous
vehicles have the potential to dramatically change how people get around.

This review’s (potentially ambitious) objective is to present a deeper understanding
of the positive utility of travel idea and associated travel behavior phenomena. Since the
PUT concept was coined (Salomon & Mokhtarian, 1998; Mokhtarian & Salomon, 2001)
and gained broader attention (Mokhtarian, 2005) in the travel behavior research arena,
many studies have examined various PUT aspects, both empirically (e.g., Ory &
Mokhtarian, 2005; Diana, 2008; Malokin et al., 2015) and more conceptually (e.g., Hess et
al., 2005; Mokhtarian, Salomon, & Singer, 2015; Singleton & Clifton, 2015). Despite this
small but growing body of work, no single source comprehensively reviews methods of
analysis and empirical evidence related to the PUT concept. Through a careful reading,
synthesis, and critique of existing theoretical and empirical literatures?, this review aims to
advance research in this area. As a result, its intended audience includes travel behavior
researchers, who may be interested in working in this domain, as well as transportation
practitioners, who may want to apply research findings.

To achieve this objective, this review’s goals are three-fold. The first section tackles
a fundamental question: What is the positive utility of travel (PUT) concept? Drawing upon
economic and psychological perspectives, it conceptually details and expands upon

Mokhtarian and Salomon’s (2001) “tripartite nature of the affinity for travel.” The next

! Literature was selected using a mix of methodologies. First, a few seminal papers (Hess et al., 2005; Lyons
& Urry, 2005; Mokhtarian & Salomon, 2001; Mokhtarian, Salomon, & Singer, 2015; Salomon &
Mokhtarian, 1998) were identified using personal knowledge. Next, both backward and forward snowballing
were used to gather additional papers, which were then reviewed and categorized. Finally, Google Scholar
and TRID databases were queried using basic search terms identified in the previous categorization to retrieve
additional sources. For the most part, only articles published in transportation-related journals (or recent
unpublished works) were considered.
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I-PANAS-SF or the STS. The full 20-item list of travel affect measures is shown in the
Appendix and the Questionnaire section below.

To measure the eudaimonic aspects of travel well-being, new questions and items
were created. Existing instruments for measuring eudaimonic SWB were considered, but
adaptation to the travel domain was deemed infeasible (see Chapter 5). Instead, a
multistage process was conducted, similar to what was done to select travel affect items.
First, a master list of about 75 words or short phrases were pulled from existing
psychological scales (e.g., Diener et al., 2010), travel behavior literature investigating
travel eudaimonia (Anable & Gatersleben, 2005; Diana, 2008; Ellaway et al., 2003; Handy
et al., 2005; Loo et al., 2015; Mokhtarian, Salomon, & Singer, 2015; Ory & Mokhtarian,
2005; Rhee et al., 2013; Salomon & Mokhtarian, 1998; Steg, 2005), and some author
suggestions. Next, about 70 of these words were included in the same small-sample (N =
11) questionnaire. Finally, 22 words/phrases were selected based on: frequent association
with travel (from the literature and the survey); and coverage of a number of concepts
identified in a literature review of the PUT concept (Chapter 2). Each of the 22 travel
eudaimonia items were grouped into one of three question blocks, reflecting potential
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motivations for travel: to “fulfill your desire for,” “express,” or “improve” something. The
Appendix and the Questionnaire section below contains details on the three blocks of items

used to measure travel eudaimonia.

3.3.2Pilot
Before deploying the survey for final data collection, a pilot deployment was

undertaken. This piloting involved two steps: first, administration of the initial survey to a
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Chapter 4  Travel activities

Making use of the commute: Travel-based multitasking in Portland, Oregon

4.1 Abstract

The “positive utility of travel” concept suggests that one way people benefit from
travel is by engaging in activities while traveling. This study investigates the twin topics
of travel-based multitasking and travel usefulness, using the results of a survey of about
650 commuters in the Portland, Oregon, region. In estimating binary logit models of
participation in several different types of activities (grouped using exploratory factor
analysis) and ordered logit models of subjective assessments of travel usefulness, this
analysis examines differences by commute mode and various traveler characteristics.
Walking and bicycling commuters found their commutes to be the most useful, apparently
because they valued exercising. Auto drivers had the most wasteful commutes; most only
listened to audio. Transit riders and auto passengers engaged in a greater number and
variety of activities while traveling—including ICT-based activities—than users of other
modes. Although age was negatively associated with ICT activities, listening to music, and
travel usefulness, few other sociodemographic attributes were consistently significant.
Instead, traveler perceptions appeared to play a bigger role. Study findings suggest that
some people do make use of their commute travel time through travel-based multitasking,
while others travelers may instead be doing things just to kill time. This research offers
implications for understanding the behavior and time use of transit passengers and people

walking and bicycling, and for anticipating future technological developments.
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4.2 Introduction

Traditional transportation analysis methods, including those that underlie travel
demand forecasting models and tools for transportation project appraisal, assume that the
demand for passenger transportation is derived from the demand for conducting activities
in spatially distinct locations. A corollary of this axiom is that travel time is a disutility that
travelers desire to minimize. As a result, the primary user benefit of large, mobility-
enhancing transportation projects is the aggregate value of travelers’ marginal travel time
savings. Over the past two decades, scholars have questioned the universality of these
assumptions, instead suggesting and providing evidence that some travel may be motivated
by factors other than reaching activity destinations and that some people may benefit from
the act of traveling itself. These perspectives are known as the positive utility of travel
concept (Salomon & Mokhtarian, 1998; Mokhtarian & Salomon, 2001).

One major component of the positive utility of travel is travel-based multitasking:
doing other activities while traveling (see Chapter 2). (A second aspect includes positive
travel experiences, expressed by positive emotions or symbolic fulfillment from traveling.)
People who do things while traveling presumably find some benefit in these activities.
They may be making productive use of their travel time (Lyons & Urry, 2005) by doing
traditional work, maintenance, or leisure activities: writing or reviewing documents, eating
a meal, reading a novel, etc. For some, traveling (and commuting in particular) can be a
time of transition (Jain & Lyons, 2008), providing a buffer between home and work and
allowing the traveler to mentally prepare for obligations at the destination, or a time to
relax and escape from such obligations. People who use their commutes to snooze or sleep,
think, daydream, or stare out the window at the passing (natural or urban) landscape may
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have some of these goals in mind. Still other activities may be less about productivity or
mental health and more about making travel less onerous or more enjoyable: Checking
social media, playing a game, and listening to music are all activities that can reduce the
disutility of traveling.

One question arising from the study of travel-based multitasking is about travel
usefulness: How much do people value the activities they conduct while traveling? This
question is especially relevant considering the importance of the value of travel time
savings (VTTS) for transportation project appraisal (Mackie et al., 2001). This measure of
the willingness to pay for a marginal reduction in travel time is usually derived from
travelers’ revealed or stated preferences when faced with tradeoffs between travel time and
cost, and it is an important input to the cost-benefit analysis of major mobility-enhancing
infrastructure investments. If travelers value multitasked activities, then current VTTS
estimates may be biased, yielding incorrect predictions of travel behavior shifts and
calculations of user benefits. Work is underway to more formally consider activity
participation during travel within microeconomic time use and allocation theories (Pawlak
et al., 2015), and there is emerging research that suggests travel-based multitasking may
indeed affect VTTS (Ettema & Verschuren, 2007, Singleton & Clifton, 2015).
Understanding the usefulness of travel activities is an important part of these efforts.

Research on travel-based multitasking has increased in recent years (Kenyon &
Lyons, 2007). One reason for the rising interest in multitasking during travel is the
coincident development of more advanced information and communications technologies
(ICTs) that have increased the availability and use of internet-enabled electronic devices.
Items like smartphones and tablet computers have shifted the media by which some
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activities—reading, playing games, etc.—are often done while simultaneously increasing
the possible range of mobile activities. ICT devices have put the expanding universe of
telework, teleshopping, social networking, gaming, and other activities in travelers’ palms.

Travel-based multitasking is particularly relevant for understanding the time use
patterns and motivations of bus, rail, and other transit riders. Compared to most other
travelers (besides auto passengers), people riding transit have the most flexibility for doing
other things while on the go because they do not have to dedicate as many physical or
mental resources to the transportation (driving, operating, or walking) task. It is therefore
not surprising that most studies have investigated transit passengers, finding that they
engage in more frequent and a greater variety of activities, including productive, relaxing,
and ICT-based activities. People riding transit may have the best opportunity to make use
of their travel time.

People walking and bicycling also gain while traveling: by exercising and being
physically active. The ability to be physically active while on an otherwise mandatory trip
(i.e., to work) is a good example of travel-based multitasking and the usefulness of travel.
Some people may even substitute an active commute for a gym membership or
participation in organized sports. The physical activity benefits of walking and bicycling

may be an important key to better understanding active travel behavior.

4.2.1Research questions
This study investigates a number of research questions related to travel-based
multitasking: How does activity participation during travel vary across modes: auto drivers

and passengers, transit riders, and people walking and bicycling? What groups of activities
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are commonly done together? What trip and traveler characteristics are associated with
travel-based multitasking? A second group of research questions is concerned with travel
usefulness: How useful is travel-based multitasking? How much do people value the time
they spend engaged in activities while traveling? Which activities are considered most
useful? What trip and traveler characteristics are associated with travel usefulness?

This study answers these questions by analyzing the results of a 2016 survey of
commuters in the Portland, Oregon, region. The chapter is structured as follows. First,
literature on travel-based multitasking, travel usefulness, and their associated factors is
reviewed. Next, the data and methods are summarized. Results of several binary logit
models of activity participation as well as ordinal logit models of travel usefulness are then
presented. Finally, the results and implications of this study are discussed, including

opportunities for future work.

4.3 Literature review

4.3.1Travel-based multitasking

Activity participation during travel—travel-based multitasking—is a subset of
multitasking, which is located within a broad body of research on time use and human
performance. Understanding multitasking behavior can be challenging, and studies have
faced several limitations: defining multitasking in different ways; confounding
multitasking (the behavior) with polychronicity (the preference for multitasking); mixing
measures of activity participation with measures of item use; confusing shares of resources

and shares of time dedicated to different activities; measuring a limited number of
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Chapter 5  Travel experiences
Measures and determinants of subjective well-being from the commute: New

evidence from Portland, Oregon

5.1 Abstract

Transportation’s relationship with well-being is the subject of increased attention.
The “positive utility of travel” concept suggests that positive emotions and/or symbolic
motivations expressed through the experience of traveling might influence or motivate
travel behaviors. Policymakers attempt to improve the health and well-being of populations
through interventions to improve transportation experiences and promote healthy and
sustainable transport modes, while researchers seek valid and reliable measures of
subjective well-being (SWB) in the travel domain in order to study these connections.
Unfortunately, most existing psychological measures of SWB are difficult to adapt or have
not been tested with respect to travel, specifically. Using the results of a survey of nearly
700 commuters in the Portland, Oregon, area, this study first documents improved
measures and then investigates potential determinants of several aspects of SWB in the
travel domain: travel affect, travel eudaimonia, and overall hedonic travel well-being.

Using exploratory and confirmatory factor analyses, new measurement models of
travel affect (distress, fear, attentiveness, and enjoyment) and travel eudaimonia
(protection, freedom, confidence, belonging, and health) were developed, and an existing
instrument—the Satisfaction with Travel Scale—was validated. With further testing and
validation, these scales could be useful tools for measuring different dimensions of travel

SWB in future studies. Models predicting the latent variable constructs as a function of trip
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Mmay act more instinctively than consciously and may “settle for acceptable rather than
optimal outcomes” (p. 436) with respect to maximizing travel SWB.

The well-being concept also ties directly into broader issues in the travel behavior
field, including the positive utility of travel (PUT) concept (Mokhtarian & Salomon, 2001,
Salomon & Mokhtarian, 1998). This idea suggests that there can be benefits to be gained
from the act or experience of traveling itself, and that some travel may be motivated more
by obtaining these benefits than by reaching a destination. The PUT concept is at odds with
travel behavior axioms and assumptions of traditional transportation analysis methods,
which presume that travel demand is derived from the demand for activities at destinations
separated in space, and that travel time is a disutility to be minimized. A growing body of
evidence suggests that PUT-related considerations may have at least a modest impact on
travel behavior (see Chapter 2).

The aspect of PUT with the greatest relevance for the transportation—-SWB
relationship revolves around how travel can provide benefits through positive travel
experiences. (A second aspect includes travel-based multitasking: making use of one’s
travel time for other activities.) Everything tied up in the experience of traveling could
combine to generate positive emotions (affect) and/or a higher-level sense of satisfaction
or fulfillment (eudaimonia). For instance, someone might go out of her/his way to travel
on a more scenic route. People might feel happy to view fall leaves or spring flowers, or
they may be excited to experience the first snowflake of winter. Some people may purchase
and use sports cars to express social status or to feel powerful and in control. For others,
riding the bus or bicycling can be, in part, an expression of their environmental values.
Workers may enjoy their commutes as time to prepare for or to relax and recover from the
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stresses of work or home responsibilities. As these examples make clear, different travel
modes and environments seem to directly influence travel SWB, and prospective
considerations of these SWB factors could influence or motivate travel choices and
behaviors.

In examining the relationship between transportation and SWB and studying the
travel experience aspects of PUT, a number of research challenges emerge. Notably, most
psychological instruments used to measure SWB either look at SWB only for life overall
or investigate only one dimension. SWB scales have rarely been applied to the travel
domain, for good reason—most operate at a different temporal scale or topical focus—and
questions remain about whether or not they are well-designed for this purpose. One
exception is the Satisfaction with Travel Scale (Ettema et al., 2011), although it too has
been used in only a handful of situations. Creating valid and reliable measures of SWB
specific to transportation would be a boon for travel behavior research. The analyses
presented in this chapter furthers this work.

Research in this area can also add to the field’s understanding of travel behavior
and contribute to transportation policy discussions. Self-reported assessments of SWB fit
into a broader conversation about the use of attitudes and perceptions in travel behavior
analysis (Garling, Gillholm, & Gérling, 1998; Golob, 2003). While these psychosocial
factors may be more closely linked to travel behaviors than objective attributes of trip-
makers, they are also more difficult to measure, forecast, and use in a planning or policy
framework. If socio-demographic traveler characteristics that are consistently and

significantly associated with SWB or other perceptual attributes exist, these objective
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measures could substitute for more subjective measures in travel demand models or other

analysis tools. This study takes up these challenges.

5.2.1Research questions

Several research questions surrounding the empirical measurement of SWB during
and as an immediate result of travel are addressed in this study: Is the Satisfaction with
Travel Scale (STS) a valid measure of SWB in the travel domain in a U.S. context? Is a 2-
factor or a 3-factor structure for the STS better? Are existing psychological instruments
sufficient for measuring travel well-being? Alternatively, is there a better way to measure
hedonic and (especially) eudaimonic SWB from travel? Another arm of this investigation
looks to identify potential determinants of travel well-being. Specifically: What traveler
and trip characteristics are associated with measures of SWB in the travel domain?

The answers to these questions are examined through the analysis of a 2016 survey
of commuters in Portland, Oregon. This chapter is structured as follows: First, literature on
SWB, the STS, and the affective and eudaimonic aspects of travel well-being is reviewed.
Next, the data and methods are summarized. The results of a multistage analysis
(descriptive statistics, factor analysis, and regression) are then presented for each facet of
travel well-being: the STS, travel affect, and travel eudaimonia. Finally, these results are
discussed, including implications for travel SWB measurement, travel behavior

knowledge, and policymaking, as well as opportunities for future work.
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5.3 Literature review

5.3.1Subjective well-being

The concept of well-being encompasses many aspects, including satisfaction,
happiness, health, and quality of life. As a broad topic, well-being’s definition and
measurement differ across disciplines, generating challenges when applying well-being
concepts to travel analysis. Nordbakke and Schwanen (2014) have classified approaches
to well-being according to three dimensions: whether it is defined subjectively or
objectively; whether it includes hedonic and/or eudaimonic aspects; and whether it is
universal or contextual. For example, the economics field is typically concerned with
utility, which is a subjective, hedonic, and universalist notion of well-being (based on the
satisfaction of stable individual preferences). Subjective perspectives of well-being may be
most applicable to the travel behavior field, rooted as it is in economic paradigms and
earlier developments in mathematical psychology (McFadden, 2001b).

Subjective well-being (SWB) is typically classified into hedonic and eudaimonic
aspects. Hedonic SWB is related to utility, the satisfaction of one’s preferences, mood, and
feelings of pleasure and happiness, while eudaimonic SWB is more about finding one’s
purpose or meaning in life, growing as a person, and achieving self-actualization (De Vos
et al., 2013). Hedonic SWB is commonly subdivided into three parts (Diener, 1984):
positive affect (the short-term presence of positive emotions), negative affect (the short-
term absence of negative emotions), and cognitive evaluation (long-term life satisfaction).
The distinction between hedonic and eudaimonic SWB is not always clear: Some aspects

of (hedonic) cognitive life satisfaction could be related to (eudaimonic) self-actualization.
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Subjective well-being is usually measured by individuals’ self-reported answers to
survey questions, but this task can be accomplished in different ways. Although
assessments of real-time (now) or prospective (in the future) SWB are possible, people are
most often asked retrospectively about their recent SWB. (The temporal variability issues
associated with these different measurement methods are beyond the scope of this study;
see discussions by Abou-Zeid and Ben-Akiva (2012) or Kahneman et al. (1997) for
details.) Several well-established psychometric instruments exist for measuring
retrospective SWB, most using Likert-type or semantic differential scales (Ettema et al.,
2010; De Vos et al., 2013; Mokhtarian, in progress). Measurement scales of the affective
components of hedonic SWB include the Positive and Negative Affect Schedule (PANAS),
the Swedish Core Affect Scale (SCAS), and the Scale of Positive and Negative Experience
(SPANE) (Diener et al., 2010; Vastfjall et al., 2002; Watson et al., 1988). Scales of the
cognitive component of hedonic SWB include the Satisfaction with Life Scale (SWLS)
and the Personal Well-Being Index (PWI) (Cummins, Eckersley, Pallant, Van Vugt, &
Misajon, 2003; Diener et al., 1985). Eudaimonic SWB is less consistently constructed;
scales include the Personal Well-Being Scale (PWS), the Questionnaire for Eudaimonic
Well-Being (QEWB), and the Flourishing Scale (FS) (Diener et al., 2010; Ryff, 1989;
Waterman et al., 2010).

The existence of easy-to-use questionnaires is one reason why SWB approaches—
hedonic ones in particular—have begun to be analyzed in transportation studies
(Nordbakke & Schwanen, 2014). Nevertheless, research challenges remain. While some
instruments, such as PANAS, are designed to be used over different temporal scales
(Watson et al., 1988), many cognitive and eudaimonic questionnaires include items about
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Chapter 7 Conclusion

7.1 Summary

This dissertation explored the “positive utility of travel” (PUT) concept and its
relationship with mode choice. The PUT idea stands in contrast to the derived-demand
paradigm of travel analysis, which assumes that travel is a means to an end (reaching
destinations) and travel time is a disutility to be minimized. Instead, the PUT concept
suggests that travel can provide additional benefits or be intrinsically motivated, such as
through travel-based multitasking and increased sensations of well-being. This research
sought to illuminate the PUT notion both theoretically and empirically. First, it reviewed
and critiqued literature to provide a more rigorous conceptualization of a PUT and its
components, and assessed the convincingness of existing PUT measures and evidence.
Next, novel and original data on PUT attributes with respect to mode choice were collected
for nearly 700 commuters in the Portland, OR, area. Finally, detailed data analyses
constructed measurement models of travel experience aspects, identified potential
determinants of PUT measures among trip and traveler characteristics, and examined
associations between travel-based multitasking and satisfaction and commute mode choice
decisions. Robust measures of the PUT concept were found to vary by mode and to be
significantly associated with mode choice.

This concluding section first highlights key findings of this study by returning to
the research questions posed in the Introduction section. Next, it summarizes the major
contributions of this work towards a greater knowledge of the PUT concept, its

conceptualization and measurement, and its association with travel behavior. The research
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observed travel behavior (mode choice) but also for alternative behaviors (other modes
considered). Few, if any, studies of the PUT concept have done this, likely because it can
significantly increase respondent burden. Indeed, this decision made for a more intensive
data collection process, but it also had the great advantage that no propensity-type models
(e.g., Berliner et al., 2015) needed to be developed to generate PUT attributes of
alternatives.

While the measures of travel activities used in this study are not unique, the detail
with which travel experience aspects were measured is a distinctive characteristic. Notably,
the development of new measurement models of travel affect and travel eudaimonia are
major contributions. Despite well-established psychological methods and instruments for
measuring hedonic SWB, these have rarely been applied in the context of traveling; instead,
most studies use a handful of items or ad-hoc questions. Even fewer studies have tried to
measure aspects related to travel eudaimonia in a more quantitative and systematic way.
The fact that the CFA models of travel affect and travel eudaimonia were both intuitive
and had at least adequate goodness-of-fits is an additional benefit. The confirmation of a
three-factor structure to the Satisfaction with Travel Scale in a U.S. context makes another
contribution to PUT measurement.

Although not as novel a contribution, this study also adds evidence pertaining to
potential determinants of travel behavior aspects associated with the PUT concept. The
analyses of Chapter 4 and Chapter 5 confirmed several relatively well-established findings
about associations between PUT-related attributes and trip characteristics like travel time
and mode. For instance, for travel activities, passive activities were common among all
modes; car drivers were more likely to listen to music; and longer trips saw greater
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participation in some kinds of activities. For travel experience factors, measures of travel
SWB were consistently rated more positively for walking and bicycling; and longer
duration trips saw lower levels of SWB on average. The models confirmed the relative lack
of consistent associations between socio-demographic traveler characteristics and PUT
measures, although gender and age distinctions were among the most relevant and
interesting.

Additionally, the more detailed measurement of PUT attributes in this study
allowed for more nuanced modal distinctions on multiple dimensions. The most notable
distinction was between more and less physically active modes: Active modes like walking
and bicycling had higher STS scores and ratings on the “Enjoyment,” “Confidence,” and
“Health” constructs, and people reported more useful commutes via these modes. Overall,
this study provides evidence to suggest that walking and bicycling commuters enjoy
gaining physical activity and value their use of travel time for exercise. Another distinction
was between operating modes (bicycling, driving) and riding modes (transit, auto
passenger). Users of riding modes had more useful commutes than auto drivers, in part
because they could and did engage in a greater number and variety of potentially higher-
intensity activities. On the other hand, although operating modes high higher
“Attentiveness” scores, other results suggested negative impacts of this mandatory focus
on the traveling task: engagement in fewer and more passive activities, lower levels of
“Positive deactivation,” and higher reports of “Distress.” Finally, there may be some
evidence related to the personal exposure (Appleyard & Ferrell, in press) experienced by

users of various modes, with respect to social aspects—people walking, bicycling, and
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riding transit were more likely to talk to strangers— as well as safety and security: people
bicycling had higher ratings of “Fear” and lower ratings of “Security.”

This research also makes a strong contribution to our understanding of the PUT—
mode choice relationship. Notably, it offers one of the first empirical analyses of both travel
activity and travel experience aspects in the context of mode choice, finding significant
associations. Furthermore, including direct PUT measures for both chosen and alternative
modes proved to be a distinct advantage over existing approaches to calculating attributes
of mode choice alternatives, which either use stated preference methods to assign a limited
number of PUT attributes to alternatives (e.g., van der Waerden et al., 2010) or model PUT
propensities as a function of other nonvarying characteristics (e.g., Malokin et al., 2015).
The use of an ICLV model framework to simultaneously estimate discrete choice,
structural equation, and measurement model components also suggests the model results
are more robust that could be obtained by alternative methodologies. Together, these
characteristics imply that the significant associations found between PUT attributes and
mode choice are not only among the first but also among the most robust available in the

current literature.

7.4 Research implications

This dissertation and its findings have several implications for travel behavior
research. Most significantly, by demonstrating that attributes related to the PUT concept
may have an influence on mode choice behavior that is potentially large, it suggests that
future studies would be wise to consider including PUT measures in data collection and

analysis procedures. Researchers can use the literature review to select the most appropriate
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measures of travel activity and travel experience aspects and to make sure to avoid missing
a particular component. They can use guidance provided in this document to ensure that
survey questions and items are worded in such a way as to better elicit useful responses
and reduce potential confounding influences.

The analyses also offer researchers the opportunity to better measure the PUT
concept in future research, especially with respect to travel experience aspects. Future
studies could take the measurement models of travel affect and travel eudaimonia—and a
version of the STS that has been validated in a U.S. context—and use them to perform
further testing or to analyze PUT with respect to other travel behaviors. For travel activities,
the difficulties involved in using the travel usefulness question (including its overlap with
travel liking) suggests that, instead, researchers should use alternative or more detailed
questions about the quality of travel time use or reasons for activity participation
(Rosenfield & Zhao, 2016). Applying the PUT measurement guidance contained in this
study should advance the state of the research field with respect to these topics. Indeed,
better measurement of the positive aspects of traveling may also help to improve our
understanding and estimates of other behavioral influences, such as values of travel time,

perceptions of safety and security, and attitudes and perceptions.

7.5 Policy implications

Many policy implications flow from the results of this work. For travel demand
analysis, the significance of PUT measures in the mode choice model suggests that travel
behavior models that do not include such measures (which counts most models in the

literature) suffer from omitted variable and/or endogeneity bias in which parameter
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estimates may not be accurate (Fernandez-Antolin et al., 2016; Singleton & Clifton, 2015).
For example, the magnitude of the estimated travel time coefficient may be falsely
attenuated or magnified, depending on whether unobserved PUT measures are positively
or negatively correlated with travel time, respectively. Because this coefficient is central
to the calculation of the value of travel time savings (VTTS) (Mackie et al., 2001), biased
willingness-to-pay measures may yield inaccurate estimates of mode/route shifts or user
benefits of mobility-enhancing projects. For instance, if planners of a new toll road use
inflated estimates of VTTS that do not consider PUT impacts, they might overestimate
demand for the new facility and overstate the public (and investor) benefits of such a
project. Measuring and accounting for PUT-related factors in travel behavior models can
help to mitigate these biases and produce more accurate parameter estimates and behavioral
sensitivities. Indeed, adding measures of the PUT concept to the mode choice model
slightly reduced the implied VTTS, which is consistent with evidence elsewhere in this
study (Chapter 5) that travel SWB was negatively correlated with travel time.

In the long run, if researchers can successfully measure, predict, and translate the
PUT concept into a forecasting model (a major endeavor), planning tools may be able to
evaluate a much wider array of transportation projects, programs, and policies. These
efforts could have the greatest benefits in terms of improving understandings of walking
and bicycling demand, considering the apparently strong influence of nonutilitarian aspects
like the benefits of exercise. Incorporating the PUT concept into travel demand models
might increase the parity of models’ abilities to analyze both motorized and nonmotorized

modes.
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More broadly, one does not need a model to apply the lessons learned from this
research to the design and evaluation of transportation policies. For instance, the many
jurisdictions seeking to promote the use of nonautomobile modes for various reasons could
turn (and have been turning) to policies that improve the travel activity and travel
experience aspects of the PUT concept. Many of these policies seek not to increase the
disutility or generalized cost of driving; instead, they increase the benefits or positive utility
of nonauto modes. For transit modes, agency managers might leverage travelers’ desires
to multitask by adding on-board or station-area productivity amenities like tray tables,
charging stations, or WiFi; the transit experience could also be improved with more
comfortable seating or reductions in crowding. Marketing transit by borrowing strategies
from automobile marketing, in which cars are made to seem fun and exciting, could also
help to evoke positive emotions and remind people of some of the non-instrumental
motivations for riding public transit. Engineering interventions to make walking and
bicycling safer and more comfortable—things like safer street crossings, wider and more
pleasant sidewalks, enhanced human-scale streetscapes, protected bike lanes and
intersections, and complete low-stress bicycle networks—could improve the travel
experience enough to make these nonmotorized modes more attractive. The protected bike
lanes in particular seem promising, as by separating conflicts with motorized road users
they could likely reduce the relatively high ratings of “Fear” and “Distress” currently
experienced by people bicycling (Monsere et al., 2014). Other interventions—which may
or may not be desired, but follow logically from an understanding of the PUT concept—
could increase the nonexercise productivity of walking and bicycling: wider bike lanes to
support side-by-side conversations (Mcllvenny, 2014); countdown timers prior to bicycle
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traffic signal green indications to enable rapid phone use; “smartphone walking lanes”
(Kaplan, 2015); or exploratory games like Pokémon Go. In this vein, encouragement
efforts to make active travel modes more fun, friendly, social, and socially acceptable could
also increase their use by improving feelings of “Enjoyment.” All of these policies rely on
the hypothesis that transportation behavior change is possible by altering the multitasking
potential and/or the overall experience of travel via different modes. While the cross-
sectional analyses presented in this research cannot speak to this causal relationship, they
do offer evidence consistent with this hypothesis, suggesting that people may indeed
consider these PUT-related aspects when making mode choices and could potentially shift
between modes if sufficiently enticed.

Many policies may also directly affect people’s lives in a positive way without
necessarily changing behavior, either by increasing productivity through travel time use or
by improving health and well-being. Enhancing opportunities for walking and bicycling
may not only make for a healthier and happier population but could also increase people’s
productivity by allowing more time spent engaged in transportation-related physical
activity instead of in the gym. Providing more modal options might allow people to better
optimize their commutes around considerations beyond travel time. Furthermore, results
that point towards captive mode users and burdens imposed by long commutes suggest that
improving the quality of service of existing modes—by providing more comfortable
nonmotorized infrastructure, faster and less crowded transit vehicles, or less congested
roadways—could decrease negative emotions from the travel experience. The relative
importance of ICT-based activities for transit riders and auto passengers, many of whom
appear to be doing things simply to pass the time, suggests that these commuters may
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benefit the most from future advances in ICT. In fact, transit agencies could take a cue
from another nonoperating mode in which travelers rely on set schedules and routes: air
travel. Many airplanes have amenities like WiFi, tray tables, and entertainment systems
designed to facilitate productive work or relaxation, thus helping to mitigate the discomfort
of sitting next to strangers in a cramped and crowded place. Overall, efforts to make
traveling less burdensome could generate happier travelers. Results suggest that, at least in
the short run, mode shifts may be stronger in response to enhancements to the quality of
travel experiences than improvements in multitaskability.

In the long run, these findings have important implications for understanding and
anticipating transportation futures. In the recent past, smartphones and in-vehicle
“infotainment” systems have already made traveling more enjoyable and productive. The
looming introduction of advanced semi- and fully-autonomous vehicles (AVs) portends
potentially massive shifts in travel patterns, in a large part because AVs offer productivity
benefits that make automobile use more attractive. Mental and physical resources currently
dedicated to the driving task could be reallocated towards travel-based multitasking.
Vehicle designs may likely continue to emphasize passenger comfort and entertainment.
Thus, future “drivers” may act and feel more like today’s auto and transit passengers:
engaging in more types of activities and not feeling as stressed. While relevant today, it
appears that the PUT concept will likely play an even more important role in transportation
behaviors in the future.

This study offers some additional initial guidance towards better quantifying the
potential travel behavior and mode shift impacts of a more fully-automated personal
transportation system. Most existing models and simulation studies (e.g., Childress et al.,
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2015) use speculative assumptions about the magnitude of reductions in the disutility of
travel time due to AV-induced increases in productivity, although some are in the 25-50%
range. The results of this study suggest that reductions in time valuations due to increased
travel-based multitasking may actually be more modest, because many people appear to be
doing things more just to pass the time than to be productive. Instead, the stronger
behavioral effect could be about improvements to SWB: Connected vehicle technology
could make trips go more smoothly or reliably, and eliminating the need to operate a
vehicle could reduce the stresses of driving, making people happier and more relaxed.
These results also invite interesting thought experiments about who would and would not
use AVs. Who will be more likely to purchase and use AVs: those who seek ultraproductive
travel (Lyons & Urry, 2005) and AVs as extensions of the office; or those who value leisure
time and AVs as extensions of the living room? Will drivers with preferences for
“Attentiveness” and “Freedom” turn to bicycling when they can no longer operate their
own vehicles? These questions remain open, yet an understanding of the PUT concept can

help us work towards their answers.

7.6 Limitations and future work

A number of additional analyses could make use of the rich dataset collected in this
study to address some of the limitations and simplifying assumptions used in this
dissertation. In the measurement of PUT-related attributes, the CFA models of the STS,
travel affect, and travel eudaimonia could be examined for measurement invariance (given
sufficient sample sizes), testing whether their structures vary across modes. Some of the

latent travel experience variables were positively skewed (“Distress” and “Fear”), so using
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nonlinear link functions in the MIMIC model regressions could better represent their
relationships with trip and traveler characteristics. Additionally, these latent variable
predictors were excluded from the final ICLV model to simplify the estimation; including
them could reveal the impact of PUT moderation and yield estimates of indirect and total
effects on mode choice.

More sophisticated mode choice models could also be estimated. The final models
included only a single STS construct; if computational issues could be overcome, there
would likely be important and relevant policy implications of models that include each of
the four constructs comprising the travel affect and travel eudaimonia concepts. In general,
more complex specifications for the mode choice utility equation could also reveal
behavioral sensitivities that currently remain hidden. There are valid arguments to be made
(Bahamonde-Birke et al., 2017; Ortazar and Willumsen 2011) for further examining
systematic taste variation through interactions between PUT measures and travel mode,
travel time, and socio-demographic characteristics. Nonlinear specifications of travel time
could also be valuable to examine (Milakis et al., 2015).

Other data collected during this research process have not yet been fully analyzed
and could enrich the analyses already completed. For example, no data from the Part |1
survey have yet been included in the mode choice model or models looking at potential
PUT determinants, primarily because doing so would further restrict the sample size. This
subsample of observations with a full dataset could be used to test some of the hypotheses
discussed above, such as the roles of attitudes towards multitasking (polychronicity) on
travel activity participation, or the effects of general satisfaction with life on assessments
of SWB in the travel domain. The travel liking variable deserves an inspection and
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examination of its relationship with the other travel experience PUT attributes, since it has
been more widely used in previous research (Ory & Mokhtarian, 2005). Looking more
closely at non-trip-specific measures of the PUT concept, including satisfaction with travel
time and the teleportation test, could prove valuable, as these have been the focus of
previous empirical studies (De Vos et al., 2016; Russell & Mokhtarian, 2015). There were
a series of questions in the Part | survey related to the value of travel time savings and
marginal tradeoffs between work time and commute time that have yet to be analyzed and
may be useful in a future mode choice model. Finally, it would be informative to jointly
model the choice set generation process alongside mode choice decisions to see whether
factors like travel time play a larger role in one or the other.

There are other limitations of this study that could be addressed by travel behavior
researchers in the future. Many of these improvements revolve around better measurement
of the PUT concept, including for both travel activities and travel experiences. The
relatively poor performance of the travel usefulness measure suggests the need for
additional questions about item use (Lyons et al., 2016), the quality of travel time use, and
reasons for activity participation (Rosenfield & Zhao, 2016). Further improvements to the
measurement of travel activities include distinguishing between activities that are done
while on a primary mode like public transit versus those done on access/egress modes or
while waiting (Mishra et al., 2015), as well as validating self-reported activity participation
through mixed methods combining travel surveys with observations (Guo et al., 2015). For
travel experience measures, a more rigorous scale development process (DeVellis, 2016)
is warranted. Developing longer lists of items pertaining to travel affect and eudaimonia,
paring them down using multiple studies across different populations and contexts, and
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formally testing the resulting simple structures for reliability and validity would be a
stronger way to approach the development of new travel-specific SWB instruments. More
fundamental research is also needed. For travel activities, the underlying motivations for
travel-based multitasking should be examined more closely in the context of daily activity
patterns, scheduling, and constraints, which could yield important insights into the
potential for shifting of activities between travel and non-travel settings. For travel
experiences, anticipation and self-selection effects should also be investigated in future
work. Studying the connections between commute SWB and well-being at home and on
the job could also bear fruit, particularly regarding the possibility that travel (from work-
to-home especially) can facilitate psychological detachment and provide a time to recover
from the stresses of one’s job.

More generally, this study looked only at commuting; other trip purposes might
exhibit different patterns or relationships with the PUT concept (Keseru et al., 2015;
Mokhtarian & Salomon, 2001). Practically, some unique characteristics of Portland may
have made the results slightly less generalizable: Portland’s bicycling network is relatively
robust and safe, at least compared to other U.S. cities, while its transit network does not
have the same types of long-haul train lines that are more conducive to productive
multitasking. Fundamentally, there are conceptual and likely empirical differences
between asking questions about what people did and felt while on a recent trip versus
asking them to consider what they would have done and felt if using a different mode.
These distinctions between retrospective, prospective, and hypothetical assessments of
PUT-related aspects like SWB have been discussed (Abou-Zeid & Ben-Akiva, 2014), yet
there are no easy solutions. Despite this study’s framing of the PUT concept in the

303



utilitarian paradigm and analysis of its relationship with mode choice using discrete choice
methods, there may be other theoretical and empirical approaches that are more relevant.
For instance, the importance of well-being in this process suggests the potential for needs-
based approaches to travel behavior analysis (Abou-Zeid & Ben-Akiva, 2012), which
would also be more consistent with psychological perspectives on behavioral motivation
and recent work characterizing daily activity patterns (Arentze & Timmermans, 2009).
Finally, longitudinal analyses of these relationships with the PUT concept could help to
illuminate some of the issues and questions surrounding causality and time precedence.
Despite these limitations, this dissertation made significant strides to advance knowledge
surrounding the relationships between measures of the positive utility of travel concept and

mode choice.
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Appendix Survey

Questionnaire survey instrument (Parts | and I1)

Commuting Survey 2016

QSTART

You are being invited to participate in a Portland State University research study
about your commuting experiences. The information you provide will be analyzed
to better understand transportation and commuting behaviors.

This study is being conducted by Patrick Singleton and Dr. Kelly Clifton, from the
Department of Civil & Environmental Engineering at Portland State University. The
research is part of a doctoral dissertation, with funding from the National Institute
for Transportation and Communities, a program of the Transportation Research
and Education Center for Portland State University.

The survey will take about 30 to 40 minutes to complete. It covers the following
topics:
e Your personal and transportation characteristics
e Your home, your job, and your typical commute
e Your most recent commute trip, including things you did and things you
felt and experienced while commuting

There is an optional Part 1l survey that will take about 15 to 20 minutes to complete.
It covers the following topics:
e How you get around using different means of transportation
e Your thoughts about various topics, including multitasking, satisfaction,
and attitudes
e Your physical activity levels

There are no known risks if you decide to participate in this research study. There
are no costs to you for participating in the study. There are no direct benefits to
you for participating in the study. However, the information learned in this study
may provide more general benefits to society, such as increased insight into how
and why people commute in different ways.

If you complete the survey, you will have the opportunity to enter a drawing to win
one of ten $100 Visa gift cards. If you also complete the optional Part Il survey,
you will receive a second entry into the drawing. If you wish to enter the drawing,
you will be asked to provide an email address, which will be deleted after prizes
are awarded.
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If you have any questions about the study, please email tstudy@pdx.edu, call 503-
893-9677, or write to: Patrick Singleton & Dr. Kelly Clifton, Portland State
University, Civil & Environmental Engineering, PO Box 751 - CEE, Portland, OR
97207-0751. The Portland State University Institutional Review Board has
reviewed this project. If you have any concerns about your rights in this study,
please contact the PSU Office of Research Integrity at 503-725-2227 or email
hsrrc@pdx.edu.

This survey is anonymous, although you may be asked to provide some indirectly-
identifying information (demographics, home and job location). This personal
information will be treated confidentially. No one will attempt to identify you or your
answers, and no one will know whether or not you participated in the study. Your
employer will not have access to your responses. Individuals from the Institutional
Review Board may inspect these records. Should the data be published, no
individual information will be disclosed.

Your participation in this study is voluntary. You may decline to answer a particular
guestion by selecting “Prefer not to answer” or skipping the question. You may exit
the survey at any time by closing the survey window or tab. By starting this survey,
you are voluntarily agreeing to participate.

By clicking “Accept” at the end of this page, you are consenting to
participate in this survey. If you do not consent, please click “Decline” to
navigate away from the survey.

CONSENT
Please indicate your consent to participate in this survey.
O Accept
O Decline
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ELIG1
Welcome to this survey! Please answer the following questions to confirm your
eligibility.

Are you 18 years of age or older?
O Yes
O No

ELIG2

Do you have a job outside the home to which you commute at least once a
week? This includes any volunteer work you do on a regular basis.

O Yes

O No

QINTRO
Thank you! Before we begin, please note the following.

Your responses are optional. If you prefer not to answer a particular question, you
may sKip it.

If you want to change your answer to a previous question, you may go back by
clicking the Back button on the bottom left of each page. Do not use your browser's
back button.

The survey is split into several sections, each with an estimated completion time.
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QA
To start, we would like to ask you some basic information about your:
e Personal characteristics

e Transportation characteristics

This section will take approximately 5 minutes to complete.

AGE

First, the following demographic questions ask about you and your household. This
information will be used to classify your responses and to make sure this survey
reaches a broad population.

What is your age?
18-24

25-34

35-44

45-54

55-64

65-74

75-84

85+

0000000

RACE
Which of the following describe you? (Check all that apply.)
White

Hispanic, Latino, or Spanish origin

Black or African American

Asian

American Indian or Alaska Native

Middle Eastern or North African

Native Hawaiian or Other Pacific Islander

Other please specify)

pooooodo
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GEND

How do you describe yourself?

O Female

O Male

O Transgender

O Do not identify as female, male, or transgender

EDUC
What is the highest degree or level of school you have completed?
Not a high school graduate, grade 12 or less

High school graduate (diploma or GED)

Some college credit but no degree

Associate or technical school degree

Bachelor's or undergraduate degree

Graduate or professional degree

Other (please specify)

000000

STUD

Are you currently enrolled in any type of school?
O Yes, full-time

O Yes, part-time

O No

HHSIZE
Including yourself, how many people live in your home?
1 (just me)

0000000
oO~NOOThAWN
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HHMEM
In this question, you are Person 1. For each other person who lives in your

home, indicate if they are: (Check all that apply.)

Person 2 3 ’ 4 ‘ 5 6 7 8
Related to you (. a (] a d a a
Your spouse or partner d a Q a d a a
Employed a a a a d a a
A student u (. Q a u (. (.
16 years old or younger d a Q a d a a
65 years old or older (. a (] a d a a

HHINC

Including yourself and the people you share finances with, what is your
approximate total annual income (before taxes)?
$0-$14,999

$15,000-$24,999

$25,000-$34,999

$35,000-$49,999

$50,000-$74,999

$75,000-$99,999

$100,000-$149,999

$150,000+

Don't know

CO00000OC0OO0
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DISAB

Next are questions about you and your household's transportation-related

characteristics.

Do you have a physical condition that seriously limits or prevents you from
doing any of the following? (Check all that apply, or None.)

Seeing

Hearing

Sitting

Standing

Climbing stairs
Walking

Riding a bicycle
Driving an automobile
Riding in an automobile
Using public transit
Other (please specify)

oo o0o

None

SKILL

Ride a bicycle
Drive an automobile
| Use public transit |

Do you know how to:
‘ Yes Not well \[o]

0 ) o
Q 0 Q
o | o | o

DLIC

Do you have a driver's license?
O Yes

QO No
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HHVEH
How many of the following are available to you at your home? Only count
those in working condition that are privately owned or leased by you or people you
live with.

o123 4|56/ 7]|8+]
Bicycles O o o o o o o o0
Automobiles (cars, trucks,
vans, and SUVSs) Q10 |0 101010101010
Otheyvehlcles (please ol o oo oo o o lo
specify)
TPASS

Do you have any of the following public transit passes? (Check all that apply.)
The pass could be through your employer.

TriMet annual, monthly, or 30-day pass

TriMet 14-day or 7-day pass

Portland Streetcar annual or monthly pass

C-TRAN annual or monthly pass

C-TRAN 10-ride punch card

Other (please specify)

CooopDo

TPASSEMP

Did you get this transit pass through your employer?
O Yes

O No

O Don't know

VSHMEM
Do you belong to any of the following car- and bike-sharing services? (Check
all that apply.)

Zipcar

car2go

ReachNow

Getaround

Turo

BIKETOWN

Spinlister

Employer-sponsored bikeshare (Nike, OHSU, etc.)

Other (please specify)

oo
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TSERV
Within the past year, have you used any of the following in the Portland area
for any reason? (Check all that apply.)

oooo000doo0oDo

TriMet bus
C-TRAN bus
Portland Streetcar
MAX light rail

WES commuter rail
Portland Aerial Tram
BIKETOWN

Uber

Lyft

Taxi

Zipcar

car2go

Rental car

MFREQ

Within the past week, have you used any of the following means or modes of
transportation to get around the Portland area? (Check all that apply.) Think
about all the times you left your home for any reason, whether to visit a neighbor,
go for a walk, or shop across town. Consider even short trips, like going around
the block or getting to/from public transit.

o000 OO0

Walking
Bicycling
Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.)
Public transit (bus, streetcar, light rail, etc.)

Other (please specify)
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QB
Now, we would like to ask you some questions about commuting, including:
e Your home
e Your job
e How you typically commute between the two Your thoughts about your
commute and about commuting scenarios
This section will take approximately 10 minutes to complete.

HTYPE
First are questions about your home or place of residence.

Which best describes your home?

Mobile home or trailer

Single-family house, detached from any other house
Single-family house, attached to other houses (row house)
Duplex / building with 2 apartments/condos

Building with 3—-19 apartments/condos

Building with 20+ apartments/condos

Other (please specify)

000000

HTEN

Do you own or rent your home?
O Owned or mortgaged

O Rented

HDUR

How long have you lived in your home?
QO 0-1year

Q 1-2years

Q 2-5years

O 5-10years

O 10+ years

HLOC

Where is your home located? Please enter the nearest major intersection and
the ZIP code. For example: SW Main St. & SW 1st Ave., 97204. Alternatively, you
may enter a neighborhood or nearby landmark, such as a park or school.
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WOCC

Next, the following questions ask about your job, work, or place of employment. If
you have more than one job, think about the one you do most often or for the most
hours.

What is your occupation?

WSELF

Are you self-employed?
O Yes

O No

O Don't know

WDAYS

In an average week, how many days do you:
Commute to your job
Work from home

WHRS
In an average week, how many hours do you work, total?
Hours per week

WFLEX

How flexible is your work schedule?
O Very inflexible

O Somewhat inflexible

QO Neither flexible nor inflexible

O Somewhat flexible

O Very flexible

WLOC

Where is your job located? If you work in more than one location, consider the
place you go to most often or for the most hours. Please enter the nearest major
intersection and (if you know it) the ZIP code. For example: SW Main St. & SW 1st
Ave., 97204. Alternatively, you may enter a neighborhood or nearby landmark,
such as a park or school.
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TYPMODE

Next, the following questions ask about how you typically travel between home
and work at this time of year. Base your answers about a "typical commute" on
your experiences during a normal or average day. If you do not have a typical
commute, think about the way you commute most often.

What transportation mode do you use for your typical commute? If you use
more than one mode to get to/from work on a normal day, select the one used for
the longest duration.

Walking

Bicycling

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.)

Public transit (bus, streetcar, light rail, etc.)

Other (please specify)

00 000

TYPMODEAUTO
What kind of automobile is that?
Personal vehicle

Commercial vehicle

Carpool or vanpool vehicle
Uber

Lyft

Taxi

Zipcar

car2go

Rental car

Other (please specify)

CO000000OO0OO0

TYPMODETRAN
What kind of public transit vehicle is that? (Check all that apply.)
TriMet bus

C-TRAN bus

Portland Streetcar
MAX light rall

WES commuter rail
Portland Aerial Tram
Other (please specify)

ocoooooog
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TYPDIST
In miles, about how far is your typical one-way commute? Please be as precise
as possible. For example: 3.9.

’ Distance (miles)
Between home and work

TYPDUR
In minutes, about how long is your typical one-way commute in each
direction? Please be as precise as possible. For example: 32.

Duration (minutes)
From home to work
From work to home

QB4TO
Next, the following are six hypothetical questions about transportation and
commuting.

Consider your normal work responsibilities and your typical commute. Each of the
following questions present you with two options in which the time you must
spend working (work time) and/or the time you must spend commuting
(commute travel time) either increases (+) or decreases (=) by 10 minutes/day,
compared to your normal work responsibilities and your typical commute. Your pay
and your travel costs do not change.

Please select the option you would prefer, even if only slightly. Some choices
may be obvious.
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VTTS1

Which would you prefer?

O Work time increases (+) by 10 minutes/day with no additional pay
O Work time decreases (-) by 10 minutes/day with no loss in pay

VTTS2

Which would you prefer?

O Commute travel time increases (+) by 10 minutes/day with no additional
cost

O Commute travel time decreases (-) by 10 minutes/day with no reduction in
cost

VTTS3

Which would you prefer?

O Work time increases (+) by 10 minutes/day with no additional pay

QO Commute travel time increases (+) by 10 minutes/day with no additional
cost

VTTS4

Which would you prefer?

O Work time decreases (-) by 10 minutes/day with no loss in pay

O Commute travel time decreases (-) by 10 minutes/day with no reduction in
cost

VTTS5

Which would you prefer?

O Work time increases (+) by 10 minutes/day with no additional pay

QO Commute travel time decreases (=) by 10 minutes/day with no reduction in
cost

VTTS6

Which would you prefer?

O Work time decreases (-) by 10 minutes/day with no loss in pay

O Commute travel time increases (+) by 10 minutes/day with no additional
cost
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QB4T1
In responding to the next few questions, think carefully about the things you like
and dislike about commuting.

For instance, people may like certain aspects of commuting:

e The opportunity for transitioning between roles (between work and home,
etc.)

e Time for yourself (for thinking, relaxing, etc.)

e Time to do certain things (listen to music, communicate with others, etc.)

e Enjoyment of the environment

e Exercise

On the other hand, some people dislike other aspects of commuting:
e The time it takes away from other things

Congestion

Stress

Exposure to weather

Being crowded by strangers

With these pros and cons in mind, please answer the following questions.

TYPSAT

Taking all things together, in general, how satisfied are you with your typical
commute?

O Very dissatisfied

O Somewhat dissatisfied

O Neither satisfied nor dissatisfied

O Somewhat satisfied

QO Very satisfied

TYPSATTT

How satisfied are you with your typical one-way commute travel times?
QO Very dissatisfied

O Somewhat dissatisfied

O Neither satisfied nor dissatisfied

O Somewhat satisfied

QO Very satisfied
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TTSAT

How satisfied would you be with the following one-way commute travel
times?

Very dissatisfied (1), Somewhat dissatisfied (2), Neither satisfied nor dissatisfied
(3), Somewhat satisfied (4), Very satisfied (5)

W @ 3 @ 6

0 minutes Q Q Q Q Q
10 minutes Q Q Q Q Q
20 minutes Q Q Q Q Q
30 minutes Q Q Q Q Q
45 minutes Q Q Q Q Q
1 hour Q Q Q Q Q
2+ hours Q Q Q Q Q
TTIDEAL

Suppose that you could live as close to work (or work as close to home) as you
want to, and use any transportation mode. For example: You could live where you
work and have a 0 minute commute.

For you, what would be your ideal one-way commute travel time?

’ Duration (minutes)
Ideal travel time
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TPORT

Now, suppose you could snap your fingers or blink your eyes and be instantly
transported or “teleported” between home and work. Further, suppose that the
cost of teleporting is not an issue, and that teleporting is 100% safe.

Would you teleport, or would you prefer to spend some time commuting?
O 1 would rather teleport
O | would rather spend some time commuting

Answer If “| would rather teleport” Is Selected
TPORTY

Why? (Check all that apply.)

My commute is a waste of time.

| dislike most aspects of my commute.

| am always in a rush.

| have other things to do.

| like trying new technology.

Other (please specify)

oooooog

Answer If “| would rather spend some time commuting” Is Selected
TPORTN

Why? (Check all that apply.)

O 1 like to use my commute time productively.

U | enjoy certain aspects of my commute.

U 1 would be uneasy or afraid to teleport.

U Teleportation is and always will be impossible.

U Other (please specify)
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QC

Thank you for your responses! You're about 45-50% done.

Now, we would like to ask you some detailed questions about your most recent
commute trip from home to work, including:

Basic trip information

Things you did while commuting

Things you felt and experienced while commuting

Your expectations

This section will take approximately 10 to 15 minutes to complete.

CDAY1
First, the following questions ask for basic information about your most recent
commute trip from home to work.

When did this commute trip take place?
O Today

O Yesterday

O 2 days ago

O 3 days ago

QO 4+ days ago

CDAY2

Which day of the week was that?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

000000

CTIME
When did you leave home, and when did you arrive at work? Please be as
precise as possible. For example: 8:32 AM.

Leave home

Arrive at work
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CMODE
What transportation mode did you use for this commute trip? If you used more
than one mode, please select the one used for the longest duration.

Walking

Bicycling

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.)

Public transit (bus, streetcar, light rail, etc.)

Other (please specify)

00 000

Answer If CMODE different from TYPMODE
CMODETYPWHY
This is different from the typical commute mode you selected. Why?

CMODEAUTO
What kind of automobile was that? (Check all that apply.)
Personal vehicle

Commercial vehicle

Carpool or vanpool vehicle

Uber

Lyft

Taxi

Zipcar

car2go

Rental car

Other (please specify)

pcoooopooodo

CPARK1

Where did you park?

QO On-street parking

QO Parking lot

Q Parking garage

QO Other (please specify)

CPARK2
Where was this parking located? Please enter the nearest major intersection or
name of the parking facility.
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CMODETRAN
What kind of public transit vehicle was that? (Check all that apply.)
TriMet bus

C-TRAN bus

Portland Streetcar
MAX light rail

WES commuter rail
Portland Aerial Tram
Other (please specify)

ooooooog

CMODEOTH

Did you use any other transportation modes on this commute trip? (Check
all that apply, or No other modes.) Include modes used to get to and from public
transit, or to get from a parking space to your workplace.

Walking (1)

Bicycling (2)

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.) (3)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.) (4)
Public transit (bus, streetcar, light rail, etc.) (5)

Other (please specify) (90)
No other modes (99)

o000 000

CCOST
Approximately how much did it cost to make this commute trip? Please be as
precise as possible. For example: 4.75.

Include the following (as appropriate):

e Parking costs

e Public transit fares

e Taxi, Uber, or Lyft fares

e Any other direct costs you paid on that day
Do not include indirect costs for things like gas, maintenance, or depreciation. If
you pay monthly or annually for parking or public transit, do not include those costs.
If you did not pay anything, put 0.

Cost ($)
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CPEOP

How many other people were you traveling with? Only count people you know.
For example: don't count other passengers on the bus.

QO 0 (just me)

o1

000
OAwWN

CNUMSTOP

Did you stop anywhere on your way to work? If so, how many places did you
visit? Don't count places where you only changed modes, such as a bus stop or
parking space.

O 0 (none)

o1

QO 2
QO 3+

Ci1LOC
Where was your first stop? Please enter the nearest major intersection.

C2LOC
Where was your second stop?

C3LOC
Where was your third stop?
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CSTOPPURP
What did you do there? (Check all that apply.

First | Second | Third

stop | stop | stop

Work a a a
School a a a
Grocery shopping d a a
Other shopping d a a
Household errands, personal business, and health 0 0 0
care (bank, cleaners, doctor, dentist, etc.)
Civic and religious activities u a a
Eating or drinking outside of home (restaurant, bar, 0 0 0
etc.)
Taking other people places (to school, etc.) d a a
Indoor entertainment and recreation (movie, museum,

: a a a
gym, indoor concert, etc.)
Outdoor entertainment and recreation, in one location 0 0 0
(sports, other athletics, outdoor festival, etc.)
Exercise as transportation, returning to your starting
location (going for a walk, jogging, recreational u a a
bicycling, etc.)
Visiting friends and family a a a
Other (please specify) d a a
Other (please specify) d a a
Other (please specify) d a a

CSTOPDUR

How long did you stay there? Please be as precise as possible. For example:
32.

First stop ’ Second stop ’ Third stop
Duration (minutes) ‘ ‘ ‘
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Loop based off question CMODE (Selected Choice)

{Loop #, Field 1, Field 2, Field 3, Field 4, Field 5}

Loop 1: Walking, walking, walked, commuted by walking, Walking

Loop 2: Bicycling, bicycling, rode a bicycle, commuting by bicycle, Bicycling
Loop 3: Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.), driving an automobile, drove an automobile, commuted by
automobile as a driver, Driving an automobile

Loop 4: Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.),
riding as a passenger in an automobile, rode as a passenger in an automobile,
commuting by automobile as a passenger, Riding as a passenger in an
automobile

Loop 5: Public transit (bus, streetcar, light rail, etc.), riding public transit, rode
public transit, commuting by public transit, Riding public transit

Loop 6: Other, using some other mode, used some other mode, commuting by
some other mode, Using some other mode

QC2TWALK, QC2TBIKE, QC2TAUTO, QC2TTRAN, QC2TOTH

Now, we would like to ask you some detailed questions about the things you did
and the things you felt and experienced while ${lm://Field/2} on your most recent
commute to work.
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CTAPART

The following questions ask about the things you did while ${Im://Field/2} on your
most recent commute to work. Think about everything you did after leaving your
home until arriving at work. For instance, consider what you did while on board,
getting to/from, and waiting for public transit.

While ${Im://Field/2}, did you do any of the following things? (Check all that
apply, or Doing nothing.)

Talking face-to-face with people you know

Talking face-to-face with strangers

Talking on the phone

Texting, emailing, or other messaging

Reading print (newspaper, book, etc.)

Reading electronically (e-book, website, etc.)

Writing or editing paper documents

Writing or editing electronic documents

Listening to music, radio, or other audio

Watching movie, TV, or other video

Using social websites or apps (Facebook, Twitter, LinkedIn, Tumbilr,
Instagram, etc.)

Playing game (Pokémon Go, puzzle, etc.)

Eating food; drinking beverage

Smoking or vaping

Personal grooming (shaving, makeup, etc.)

Caring for children or pets (dog walking, etc.)

Singing; dancing

Exercising or being physically active

Planning or navigating this trip

Viewing scenery; watching people

Thinking or daydreaming

Sleeping or snoozing
Doing nothing

Other (please specify)

ocoooooooJUoo0 oooddoooooo

For each selected in CTAPART

CTADUR

While ${Im://Field/2}, approximately what percentage of your commute travel
time did you spend doing these things? Your totals may add up to more than
100% if you did two or more things at once.

Percentage (%): 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, Don’t know
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CTAUSE

In terms of its value to you, overall, how useful would you rate the time you
spent ${Im://Field/2}? Ignore the value of getting to your destination, and think
only about the things you did while ${Im://Field/2} and the time you spent doing

them.

O Mostly wasted

QO Somewhat wasted

QO Neither wasted nor useful
QO Somewhat useful

O Mostly useful

CTEPNA

Next, the following questions ask about your feelings and experiences while
${Im://Field/2} on your most recent commute to work. Think about everything you
felt or experienced after leaving your home until arriving at work. For instance,
consider your experience while on board, getting to/from, and waiting for public

transit.

Thinking about yourself and your most recent commute to work, indicate to what

extent you felt the following while ${Im://Field/2}.

Very slightly or not at all (1), A little (2), Moderately (3), Quite a bit (4), Extremely

(©)

Upset
Hostile
Alert
Ashamed
Inspired
Nervous
Determined
Attentive
Afraid
Active

W @ 3 @ 6

COCO0O0O0O000O0O0

COCO0O0O0O000O0O0

O

CO0CO0O00000O0

O

CO0CO0O00000O0

O

CO0CO0O00000O0
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CTEAFF

Indicate to what extent iou felt the foIIowinﬁ while $i|m://FieId/2i.

Excited Q Q Q Q Q
Strong ) ) ) Q Q
Vulnerable Q Q Q Q Q
Proud Q Q Q Q Q
Angry Q Q Q Q Q
Bold Q Q Q Q Q
Frustrated Q Q Q Q Q
Timid Q Q Q Q Q
Calm Q Q Q Q Q
Stressed Q Q Q Q Q
CTESEN

Did you feel any of the following, at least a little, while ${Im://Field/2}? (Check
all that apply, or None of the above.)

Hot

Cold

Wet

Sore

Dirty

Sweaty

None of the above

codoopoo
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CTESTS

For each of the following pairs, select the choice that best corresponds to your
overall experience ${lm://Field/2} on your most recent commute to work. For
example: If you were very tense, select the leftmost choice. If you were very
relaxed, select the rightmost choice. If you were neither tense nor relaxed, select
the middle or neutral choice.

< ’ neutral ‘ >

| was very tense. QO O 0O o Q O O | Ilwasveryrelaxed.

|wasverybored. |O O O O |0ol o o !Wwasvery
enthusiastic.

| was very sad. QO O O o QO OO | Ilwasvery happy.

| was very tired. QO OO0 Q Q0O 0O | was very
energized.

I was very o ol o o o ol o | was very

distressed. content.

My trip went o olo o o ol o My trip went

poorly. smoothly.

My trip was o olo o ol olo My trip was

displeasing. enjoyable.

| was worried | | was confident |

wouldn't arrive on QO OO0 Q Q| O O | would arrive on

time. time.

My trip was the .

worst | can O 00 O 0o olo Mtuipwaste

: - best | can imagine.

imagine.
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CTEDES
For the following questions: check all that apply, or select “None of the above”.

Thinking about your most recent commute to work, did ${Im://Field/2} allow you,
at least a little, to fulfill your desire for:
Variety

Control

Adventure

Companionship

Freedom

Privacy

Safety

Comfort

Stress relief

A routine

A challenge

A buffer between home and work
Membership in a group or class

None of the above

o000 oooooo

CTEEXP

Did ${Im://Field/2} allow you, at least a little, to express your:
Independence

Social status

Self-identity

Courage

Mastery of a skill

Environmental values

None of the above

ooooooog

CTEIMP

Did ${Im://Field/2} allow you, at least a little, to improve your:
U Self-confidence

U Mental health

Q Physical health

U None of the above
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CTELIKE

Overall, how much did you like ${Im://Field/2} on your most recent commute to
work?

QO Strongly disliked

O Somewhat disliked

O Neither liked nor disliked

O Somewhat liked

Q Strongly liked

CEXP
Now, think back to when you decided to make this commute trip, and your
expectations of it.

Overall, how well did this commute trip match your expectations?
O Much worse than expected

O Somewhat worse than expected

QO About the same as expected

O Somewhat better than expected

O Much better than expected

CCHNG

Knowing what you know now, would you change any of the following decisions
related to this commute trip? (Check all that apply, or Nothing.)

U Choose a different transportation mode

U Take a different route

U Leave at a different time

U Other (please specify)
U Nothing; | would make the same decisions

CEXPTEXT
Was there anything special or different about this commute trip? Did
anything unexpected happen?
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QD
Thanks for your responses! You're about 70—75% done.

Now, we would like to ask you some further questions about your most recent
commute trip from home to work, including:
e Other modes of transportation that you could have used
e Things you would have done while commuting using other modes
e Things you would have felt and experienced while commuting using other
modes

This final section will take approximately 5 to 15 minutes to complete.

COHOME
The mode you used for your most recent commute trip to work was:
${q://QID170/ChoiceGroup/SelectedChoicesTextEntry}. If this mode was not
available, what would you have done?

QO | would have commuted using a different mode.

O Instead of commuting, | would have worked from home.

QO Other (please specify)

COMODE

Which other modes did you consider using for your most recent commute
to work? Please select at least one other mode, but select all that you considered
using.

If you would have worked from home, select the mode you would have used if
you had to commute to work for some reason.

Walking (1)

Bicycling (2)

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.) (3)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.) (4)
Public transit (bus, streetcar, light rail, etc.) (5)

Other (please specify) (6)

ooo O0Oo0oOd
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For each selected in COMODE

COMODERANK

How would you rank them? Put the most likely mode 1st, the next most likely
mode 2nd, etc., and the least likely mode last. Tip: Click and drag on the mode
name.

CONOWALK
Why did you not consider walking for your most recent commute to work?

CONOBIKE
Why did you not consider bicycling for your most recent commute to work?

CONOAUTO
Why did you not consider driving _an_automobile for your most recent
commute to work?

CONOPASS
Why did you not consider riding as a passenger in_ an automobile for your
most recent commute to work?

CONOTRAN
Why did you not consider riding public transit for your most recent commute
to work?
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Loop based off question COMODERANK (Displayed Choices, ordered)

{Loop #, Field 1, Field 2, Field 3, Field 4, Field 5}

Loop x1: Walking, walking, walked, commuting by walking, Commuting by
walking

Loop x2: Bicycling, bicycling, ridden a bicycle, commuting by bicycle, Commuting
by bicycling

Loop x3: Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.), driving an automobile, driven an automobile, commuting by
automobile as a driver, Commuting by bicycle as a driver

Loop x4: Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.),
riding as a passenger in an automobile, ridden as a passenger in an automobile,
commuting by automobile as a passenger, Commuting by automobile as a
passenger

Loop x5: Public transit (bus, streetcar, light rail, etc.), riding public transit, ridden
public transit, commuting by public transit, Commuting by public transit

Loop x6: Other, using some other mode, used some other mode, commuting by
some other mode, Commuting by some other mode

QD2TWALK, QD2TBIKE, QD2TAUTO, QD2TTRAN, QD2TOTH
Now, imagine that you had ${Im://Field/3} for your most recent commute to work.

ATAYES

Do you want to answer questions about ${Im://Field/4}?
O Yes

O No

If No Is Selected, Then Skip To End of Block
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COMODEAUTO
What kind of automobile would that have been? (Check all that apply.)

U Personal vehicle

U Commercial vehicle

O Carpool or vanpool vehicle
O Uber

O Lyft

O Taxi

O Zipcar

U car2go

U Rental car

U Other (please specify)
COMODETRAN

What kind of public transit vehicle would that have been? (Check all that
apply.)

O TriMet bus

U C-TRAN bus

U Portland Streetcar

a MAX light ralil

0 WES commuter rail

U Portland Aerial Tram

U Other (please specify)

COMODEOTH

Would you have used any other transportation modes on this commute trip?
(Check all that apply, or No other modes.) Include modes used to get to and from
public transit, or to get from a parking space to your workplace.

oooD O0O00Od

Walking (1)

Bicycling (2)

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.) (3)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.) (4)
Public transit (bus, streetcar, light rail, etc.) (5)

Other (please specify) (90)
No other modes (99)
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ATAPART

The following questions ask about the things you would have done if you had
${Im://Field/3} on your most recent commute to work. Think about everything you
would have done after leaving your home until arriving at work. For instance,
consider what you would have done while on board, getting to/from, and waiting
for public transit.

While ${Im://Field/2}, would you have done any of the following things?
(Check all that apply, or Doing nothing.)

Talking face-to-face with people you know

Talking face-to-face with strangers

Talking on the phone

Texting, emailing, or other messaging

Reading print (newspaper, book, etc.)

Reading electronically (e-book, website, etc.)

Writing or editing paper documents

Writing or editing electronic documents

Listening to music, radio, or other audio

Watching movie, TV, or other video

Using social websites or apps (Facebook, Twitter, LinkedIn, Tumbilr,
Instagram, etc.)

Playing game (Pokémon Go, puzzle, etc.)

Eating food; drinking beverage

Smoking or vaping

Personal grooming (shaving, makeup, etc.)

Caring for children or pets (dog walking, etc.)

Singing; dancing

Exercising or being physically active

Planning or navigating this trip

Viewing scenery; watching people

Thinking or daydreaming

Sleeping or snoozing
Doing nothing

Other (please specify)

ool oooo0 ooddodoooo oo

For each selected in ATAPART

ATADUR

While ${Im://Field/2}, approximately what percentage of your commute travel
time would you have spent doing the following things? Your totals may add
up to more than 100% if you would have done two or more things at once.
Percentage (%): 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, Don’t know
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ATAUSE

In terms of its value to you, overall, how useful would you rate the time you
would have spent ${Im://Field/2}? Ignore the value of getting to your destination,
and think only about the things you would have done while ${lm://Field/2} and the
time you would have spent doing them.

QO Mostly wasted

O Somewhat wasted

O Neither wasted nor useful

O Somewhat useful

Q Mostly useful

ATEPNA

The following questions ask about your feelings and experiences as if you had
${Im://Field/3} on your most recent commute to work. Think about everything you
would have felt and experienced after leaving your home until arriving at work. For
instance, consider what you would have experienced while on board, getting
to/from, and waiting for public transit.

Thinking about yourself and your most recent commute to work, would you have
felt any of the following, at least a little, while ${Im://Field/2}? (Check all that
apply, or None of the above.)

Upset

Hostile

Alert

Ashamed

Inspired

Nervous

Determined

Attentive

Afraid

Active

None of the above

o000 oooop
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ATEAFF

Would you have felt any of the following, at least a little, while
${Im://Field/2}?
Excited

Strong
Vulnerable
Proud

Angry

Bold

Frustrated

Timid

Calm

Stressed

None of the above

ocooo0oo0oooo

ATESEN

Would you have felt any of the following, at least a little, while ${Im://Field/2}?
Hot

Cold

Wet

Sore

Dirty

Sweaty

None of the above

poopooog
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ATESTS

For each of the following pairs, select the choice that best corresponds to what
your overall experience would have been ${Im://Field/2} on your most recent
commute to work. For example: If you would have been very tense, select the
leftmost choice. If you would have been neither tense nor relaxed, select the
middle or neutral choice.

< ’ neutral ‘ >
| would have been o o o o | would have been
very tense. very relaxed.
| would have been o o o o | would have_ be(_en
very bored. very enthusiastic.
| would have been o o o o | would have been
very sad. very happy.
I Woul_d have been o o o o | would hav_e been
very tired. very energized.
I Woulq have been o o o o | would have been
very distressed. very content.
My trip would have o o o o My trip would have
gone poorly. gone smoothly.
My trlp_would h_ave o o o o My trip vyould have
been displeasing. been enjoyable.
| would have been I would have been
worried | wouldn't | O Q Q Q | confident | would
arrive on time. arrive on time.
My trip would have My trip would have
been the worst | ) o ) O | been the best |
can imagine. can imagine.
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ATEDES
For the following questions: check all that apply, or select "None of the above".

Would ${Im://Field/2} have allowed you, at least a little, to fulfill your desire
for:

Variety

Control

Adventure

Companionship

Freedom

Privacy

Safety

Comfort

Stress relief

A routine

A challenge

A buffer between home and work
Membership in a group or class
None of the above

o000 oooooo

ATEEXP

Would ${Im://Field/2} have allowed you, at least a little, to express your:
Independence

Social status

Self-identity

Courage

Mastery of a skill

Environmental values

None of the above

ooooooog

ATEIMP

Would ${Im://Field/2} have allowed you, at least a little, to improve your:
Q Self-confidence

U Mental health

Q Physical health

U None of the above
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ATELIKE

Overall, how much would you have liked ${Im://Field/2} on your most recent
commute to work?

QO Strongly dislike

QO Somewhat dislike

O Neither like nor dislike

QO Somewhat like

Q Strongly like

DRAWING
Congratulations, you made it to the end!

As a reward, we are offering you the chance to win a prize. Would you like to
enter the drawing to win one of ten $100 Visa gift cards?

O Yes

O No

CONTACT
Please provide an email address to enter the drawing.

The information you provide is private and will be treated confidentially. It is being
used ONLY for the purposes of this drawing, and it will be deleted immediately
after prizes are awarded.

FOLLOWUP

Would you be willing to be contacted by us with follow-up questions related
to this survey?

Q Yes

O No
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QOPT
We have developed an optional Part 1l survey that includes additional questions
about:
e How you get around using different means of transportation
e Your thoughts on various topic, including multitasking, satisfaction, and
attitudes
e Your physical activity levels

The Part 1l survey will take approximately 15 to 20 minutes to complete. If you
complete the Part Il survey, you will receive a second entry into the drawing to win
one of ten $100 Visa gift cards.

OPT1

Are you willing to answer these additional questions?
O Yes

O No

Answer If “Yes” Is Selected

OPT1T

Thank you for your help! You will be redirected to the Part Il survey after you submit
this survey.

Answer If “No” Is Selected

OPT2

Would you be willing to answer these additional questions at a later time?
O Yes

O No

Answer If “Yes” Is Selected

OPT3

May we email you with a link to these additional questions?
O Yes

O No

Answer If “Yes” Is Selected

OPT3T1

Thank you for your help! You will receive an email with a link shortly after you
submit this survey.
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Answer If “No” Is Selected

OPT3T2

Thank you for your help! Click this link to proceed to the survey, or copy the
following URL and save it for another time.

[URL]

ENDTEXT
This is the final question. Is there anything else you would like to tell us?

QSUB
Thank you very much for completing this survey! Please click the Submit
button to finish.
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Commuting Survey 2016 - Part |l

QSTART2

You are being invited to continue your participation in a Portland State University
research study about your commuting experiences. The information you provide
will be analyzed to better understand transportation and commuting behaviors.

This study is being conducted by Patrick Singleton and Dr. Kelly Clifton, from the
Department of Civil & Environmental Engineering at Portland State University. The
research is part of a doctoral dissertation, with funding from the National Institute
for Transportation and Communities, a program of the Transportation Research
and Education Center for Portland State University.

This Part 1l survey will take about 15 to 20 minutes to complete. It covers the
following topics:
e How you get around using different means of transportation
e Your thoughts about various topics, including multitasking, satisfaction,
and attitudes
e Your physical activity levels

There are no known risks if you decide to participate in this research study. There
are no costs to you for participating in the study. There are no direct benefits to
you for participating in the study. However, the information learned in this study
may provide more general benefits to society, such as increased insight into how
and why people commute in different ways.

If you complete the Part Il survey, you will receive a second entry into the drawing
to win one of ten $100 Visa gift cards. You will be asked to provide an email
address, which will be deleted after prizes are awarded.

If you have any questions about the study, please email tstudy@pdx.edu, call 503-
893-9677, or write to: Patrick Singleton & Dr. Kelly Clifton, Portland State
University, Civil & Environmental Engineering, PO Box 751 - CEE, Portland, OR
97207-0751. The Portland State University Institutional Review Board has
reviewed this project. If you have any concerns about your rights in this study,
please contact the PSU Office of Research Integrity at 503-725-2227 or email
hsrrc@pdx.edu.
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This survey is anonymous, although you may be asked to provide some indirectly-
identifying information (demographics, home and job location). This personal
information will be treated confidentially. No one will attempt to identify you or your
answers, and no one will know whether or not you participated in the study. Your
employer will not have access to your responses. Individuals from the Institutional
Review Board may inspect these records. Should the data be published, no
individual information will be disclosed.

Your participation in this study is voluntary. You may decline to answer a particular
question by selecting “Prefer not to answer” or skipping the question. You may exit
the survey at any time by closing the survey window or tab. By starting this survey,
you are voluntarily agreeing to participate.

By clicking “Accept” at the end of this page, you are consenting to
participate in this survey. If you do not consent, please click “Decline” to
navigate away from the survey.

CONSENT2

Please indicate your consent to participate in this survey.
O Accept

O Decline

CONTACT2
Please provide your email address.

The information you provide is private and will be treated confidentially. It is being
used ONLY to link your responses in this survey to your previous responses, and
for the purposes of the drawing. It will be deleted immediately after prizes are
awarded.
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QE

First, we would like to ask you some questions about how you get around in your
daily life, specifically your use of different means or modes of transportation. This
section will take approximately 5 minutes to complete.

For the following questions, consider all forms and instances of personal
transportation within the region in which you live (up to about 60 miles). Think about
all the times you leave your home for any reason, whether to visit a neighbor, go
for a walk, or shop across town. Do not consider times when you go on vacation
or travel overnight for work.

MFREQ1
At this time of year, which of the following transportation modes do you use
at least once a week, on average? (Check all that apply.) Consider even short
trips, like going around the block or getting to/from public transit.

Walking

Bicycling

Automobile, driver (personal car/truck/van/SUV, shared vehicle, Zipcar,
car2go, etc.)

Automobile, passenger (personal vehicle, carpool, taxi, Uber, Lyft, etc.)

Public transit (bus, streetcar, light rail, etc.)

Other (please specify)

o000 00O

MFREQ2

At this time of year, how often do you use the following transportation modes,
on average?

Never (1), Less than once a month (2), About once a month (3), 2-3 times / month

4), Don’t know (95
oo @

Walking

Bicycling

Automobile, driver
Automobile, passenger
Public transit

©C00O0O0
©C00O0O0
©C00O0O0
©C00O0O0
©C00O0O0
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MFREQ3

At this time of year, how often do you use the following transportation modes,
on average?

About once a week (5), 2-3 days / week (6), 4-5 days / week (7), Almost every
day (8), Don’t know (95)

G (6 (7)) (8 @ (95)

Walking O O O O O

Bicycling Q Q Q Q Q

Automobile, driver ) ) ) o o

Automobile, passenger Q Q Q Q Q

Public transit ©) ©) ©) O O

Other O O O O O
MFREQ4

Would you like to use the following transportation modes less, the same, or
more than you currently do?
Much less (1), Somewhat less (2), About the same (3), Somewhat more (4), Much

more iSi

Walking

Bicycling

Automobile, driver
Automobile, passenger
Public transit

Other

©C000O0O0
©C000O0O0

©C000O0O0

©C000O0O0
©C000O0O0
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Loop based off question MFREQ1 (Selected Choices)

{Loop #, Field 1, Field 2, Field 3}

Loop 1: Walking, walking, walk

Loop 2: Bicycling, bicycling, ride a bicycle

Loop 3: Automobile, driver, driving an automobile

Loop 4: Automobile, passenger, riding as a passenger in an automobile
Loop 5: Public transit, riding public transit

Loop 6: Other, using some other mode, use some other mode

QETWALK , QETBIKE, QETAUTO, QETTRAN, QETOTH

You reported ${Im://Field/2} at least once a week. In answering the following
questions, think about all the times you ${lm://Field/3} to get around within your
region, even for a short distance.

MPURP
In your daily life, do you ever ${Im://Field/3} to go do the following things or
for the following reasons? (Check all that apply.)

Work

School

Grocery shopping

Other shopping

Household errands, personal business, and health care (bank, cleaners,
doctor, dentist, etc.)

Civic and religious activities

Eating or drinking outside of home (restaurant, bar, etc.)

Taking other people places (to school, etc.)

Indoor entertainment and recreation (movie, museum, gym, indoor concert,
etc.)

Outdoor entertainment and recreation, in one location (sports, other athletics,
outdoor festival, etc.)

Exercise as transportation, returning to your starting location (going for a
walk, jogging, recreational bicycling, etc.)

Visiting friends and family

Other (please specify)

o0 O 0O 0000 oooodo
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MPERC

For each of the following pairs, select the choice that best corresponds to your
overall impression of ${lm://Field/2}. For example: If you think ${Im://Field/2} is

very slow, select the leftmost choice. If you think it is very fast, select the rightmost
choice. If think it is neither slow nor fast, select the middle or neutral choice.

Slow
Expensive
Inconvenient
Unpredictable

Risky

Vulnerable

Unhealthy for me
Harms the environment
A waste of time
Uncomfortable

Boring

é

©C 00 0O

0000 O

©C 00 0O

0000 O

ﬂ neutral

©C 0000

0000 O

©C 0000
©C 00 0O

0000 O

> |

0000 O

Fast
Affordable
Convenient
Reliable

Safe (from traffic
collisions and injuries)

Secure (from crime or
violence)

Healthy for me

Helps the environment
A good use of time
Comfortable

Fun

QF

Thank you for your responses!

Now, we would like to ask you about your thoughts on a number of topics:

e Multitasking and perceptions of time

e Feelings and satisfaction with your life and your job
e Attitudes about technology, transportation, the environment, and health
This section will take approximately 10 to 15 minutes to complete.
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MPI

First, consider multitasking: doing more than one thing at the same time. Think
about what you do in all aspects of your life, including at home, at work, or while
relaxing. Tasks can be anything from an assignment or project to cooking dinner
or watching television.

Please state how much you agree with the following statements.
Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),
Somewhat agree (4), Strongly agree (5)

1 @ & @ 6
| prefer to work on several tasks in a day,
rather than completing one task and then ©) ©) ©) ©) ©)
switching to another.

| would like to work in a job where | was
constantly shifting from one task to another, ) ) ) ) )
like a receptionist or an air traffic controller.

| lose interest in what | am doing if | have to
focus on the same task for long periods of
time, without thinking about or doing
something else.

When doing a number of assignments, | like
to switch back and forth between them rather | O O O O O
than do one at a time.

| like to finish one task completely before
focusing on anything else.

It makes me uncomfortable when | am not
able to finish one task completely before ) ) ) ) )
focusing on another task.

| am much more engaged in what | am doing
if | am able to switch between several ) ) ) ) )
different tasks.

| do not like having to shift my attention
between multiple tasks.

| would rather switch back and forth between
several tasks than concentrate my effortson | O Q Q Q Q
just one.

| would prefer to work in an environment
where | can finish one task before starting o o o o o
the next.

| don’t like when | have to stop in the middle
of a task to work on something else.
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When | have a task to complete, | like to
break it up by switching to other tasks
intermittently.

| have a “one-track” mind.

| prefer not to be interrupted when working
on atask.

TUSE

Next, consider your perceptions of time. Think about how you spend your time
engaged in daily activities, whether at home, at work, or elsewhere. Please state

how much you agree with the following statements.

Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),

Somewhat agree (4), Strongly agree (5)

| usually have plenty of time in my day to
accomplish what | want to accomplish.

I’m often bored and have trouble figuring out
what to do during the day.

| usually feel rushed.

If something I’'m doing runs late, it's no big
deal.

I’'m often late to my appointments.

| usually show up early or on-time to my
appointments.

| usually have plenty of free time in my day.
| have almost no time to do with as | wish.

If I had another hour every day, I'd spend it
working or doing chores.

If I had another hour every day, I'd spend it
doing something fun.

If | had another hour every day, I'd spend it
doing something helpful or meaningful.

I’d rather not have another hour every day;
the day is too long already!

W @ ©G @ 6

O

©C 00 ©0 0 0 O ©

O

O

©C 00 0 0 0 O O

O

O

©C 00 ©0 0 0 O ©

O

O

©C 00 ©0 0 0 O ©

O

O

©C 00 ©0 0 0 O ©

O
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PANAS

Now, consider the things you commonly feel throughout your life. Thinking about
yourself and how you normally feel on average, to what extent do you generally
feel:

Never (1), Sometimes (2), About half the time (3), Most of the time (4), Always (5)

W @ 3 @ 6

Upset Q Q Q Q Q
Hostile Q Q Q Q Q
Alert Q Q Q Q Q
Ashamed Q Q Q Q Q
Inspired ©) ©) ©) Q Q
Nervous Q Q Q Q Q
Determined Q Q Q Q Q
Attentive Q Q Q Q Q
Afraid Q Q Q Q Q
Active Q Q Q Q Q
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SWLFS

Now, consider your overall satisfaction with your life. Indicate your agreement
with the following statements with which you may agree or disagree. Please

be open and honest in your responding.

Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),

Somewhat airee (4), Stronili airee (5)

In most ways my life is close to ideal.
The conditions of my life are excellent.
| am satisfied with my life.

So far | have gotten the important things |
want out of life.

If | could live my life over, | would change
almost nothing.

| lead a purposeful and meaningful life.

My social relationships are supportive and
rewarding.

| am engaged and interested in my daily
activities.

| actively contribute to the happiness and
well-being of others.

| am competent and capable in the activities
that are important to me.

| am a good person and live a good life.
| am optimistic about my future.
People respect me.

©C 00O

© 0O

O

00 O

©C 00O

© 0O

O

00 O

©C 00O

© 0O

O

00 O

©C 00O

© 0O

O

00 O

©C 00O

© 0O

O

00 O
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BIAJS

Thinking specifically about your current job, do you agree with the following?
Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),
Somewhat agree (4), Strongly agree (5)

M) @ B @ G
| find real enjoyment in my job.
My job is unusual.
| like my job better than the average person.
My job needs me to be fit.
Most days | am enthusiastic about my job.
My job is time consuming.
| feel fairly well satisfied with my job.

C0000O0O0
C00O00O0O0

C00O00O0O0

C00O00O0O0
C00O00O0O0
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MTUAS
The following questions ask about your attitudes on various topics.

First, consider your attitudes about technology. Please state how much you
agree with the following statements.

Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),
Somewhat agree (4), Strongly agree (5)

W @ 3 @ 6

| feel it is important to be able to find any o o o o o

information whenever | want online.

| feel it is important to be able to access the
Internet any time | want.

| think it is important to keep up with the
latest trends in technology.

| get anxious when | don’t have my phone.

| get anxious when | don’t have the Internet
available to me.

| am dependent on my technology.

Technology will provide solutions to many of
our problems.

With technology anything is possible.

| feel that | get more accomplished because
of technology.

New technology makes people waste too

O
O
O
O
O

©c 0 0 0 0 0 ©
©c 0 0 0 0 0 O
©c 0 0 0 0 0 O
©c 0 0 0 0 0 ©
©c 0 0 0 0 0 ©

O
O
O
O
O

much time.

New tgchnology makes life more o o o o o
complicated.

New technology makes people more o o o o o
isolated.
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ATTT1

Next, consider your attitudes about transportation. How willing would you be to

pay higher taxes and/or fees to support the following?
Very willing (1), Somewhat willing (2), Not at all willing (3)

More highways
More public transportation

More projects to increase walking and
bicycling

More street maintenance

More projects to improve traffic safety

W@ B

0 O 0O

0 O 0O

0 O 0O

ATTT2

How willing would you be to do the following in order to reduce congestion,

improve air quality, and protect the environment?

Veri wiIIini (1), Somewhat wiIIini (2), Not at all wiIIini (3)

Pay a toll to travel on a less congested road
Pay higher gas prices

Pay more to use a low- or zero-emissions
automobile (e.qg., electric, hybrid)

Pay higher taxes
Limit your automobile use

Accept cuts in your standard of living

00 O 0O

00 O 0O

00 O 0O
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ISSP

Next, consider your attitudes about the environment. Please state how much you
agree with the following statements.

Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),
Somewhat agree (4), Strongly agree (5)

W @ 3 @ 6

Modern science will solve our environmental
O O O O O

problems with little change to our way of life.

We worry too much about the future of the
environment and not enough about prices Q Q Q Q Q
and jobs today.

Almost everything we do in modern life
harms the environment.

People worry too much about human
progress harming the environment.

In order to protect the environment, the
country needs economic growth.

Economic growth always harms the
environment.

It is just too difficult for someone like me to
do much about the environment.

| do what is right for the environment, even
when it costs more money or takes more Q Q Q Q Q
time.
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HS1

Finally, consider your attitudes about health. Please state how much you agree

with the following statements.

Strongly disagree (1), Somewhat disagree (2), Neither agree nor disagree (3),

Somewhat agree (4), Strongly agree (5)

W @ 3 @ 6

| do everything | can to stay healthy. Q Q Q

Living life in best possible health is very
important to me.

| actively try to prevent disease and illness. Q Q Q
Eating right, exercising, and taking

O O O

preventative measures will keep me healthy Q Q Q
for life.

My health depends on how well | take care o o o
of myself.

| like eating healthy foods. Q Q Q
| like exercising. Q Q Q
| like going to the doctor. o o o

O
O
O

O

©C 00 O

O
O
O

O

©C 00 O

HS2

How important do you think the following behaviors are for your overall

health?
Very important (1), Somewhat important (2), Not at all important (3)

EERCREE
Eating a diet that is low in fat ) ) )
Eating lots of fruits, vegetables, and grains
Drinking plenty of water every day

Taking vitamins and mineral supplements
regularly

Exercising regularly
Not smoking cigarettes

Not drinking alcohol, or drinking in
moderation

Maintaining a healthy body weight

©c 0 00 O 0O
©c 0 00 O 0O
©c 0 00 O 0O
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QG

Thank you for your responses!

Now, we would like to ask you some questions about your physical activity levels.
This final section will take approximately 5 minutes to complete.

These questions are about how much physical activity you do in a typical week.
Please answer even if you do not consider yourself to be a physically-active
person. Consider the following definitions:
e Vigorous-intensity activities are those that require hard physical effort and
cause large increases in breathing or heart rate.
e Moderate-intensity activities are those that require moderate physical
effort and cause small increases in breathing or heart rate.

PAWVIG

Think first about the time you spend doing required tasks as part of your job or
your chores at home. Think of the things you have to do such as paid or unpaid
work, study/training, and household cleaning or gardening.

Does your job or do your chores involve vigorous-intensity activity that
causes large increases in breathing or heart rate for at least 10 minutes
continuously? For example: carrying or lifting heavy loads, digging, or construction
work.

O Yes

O No

PAWVIGDAY
In a typical week, on how many days do you do vigorous-intensity activities
as part of your job or your chores?

Days per week

PAWVIGTIME
Typically, how much time do you spend doing vigorous-intensity activities as

art of your job or your chores on such a day?
e s winves |

‘ Vigorous-intensity \ ‘ ‘
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PAWMOD

Does your job or do your chores involve moderate-intensity activity that
causes small increases in breathing or heart rate for at least 10 minutes
continuously? For example: brisk walking, carrying light loads, waiting tables, or
cleaning floors.

O Yes

O No

PAWMODDAY
In a typical week, on how many days do you do moderate-intensity activities
as part of your job or your chores?

Days per week

PAWMODTIME
Typically, how much time do you spend doing moderate-intensity activities

as iart of iour 'iob or iour chores on such a daﬁ?

‘ Moderate-intensity ‘ ‘ ‘

PAWALKDAY
The next questions exclude the physical activities as part of your job and your
chores that you have already mentioned.

Now think about the usual ways you get to and from places by walking and
bicycling. Do not include walking for leisure, bike tours, or cycling for sports.

In a typical week, on how many days do you walk for at least 10 minutes
continuously to get to and from places?
Days per week

PAWALKTIME
Typically, how much time do you spend walking on such a day?
’ Hours ’ Minutes
' Walking | | |
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PABIKEDAY
In a typical week, on how many days do you bike for at least 10 minutes
continuously to get to and from places?

Days per week

PABIKETIME

Tiiicalli, how much time do iou siend bikinﬁ on such a dai?

' Biking | | |

PALVIG
The next questions exclude the physical activities as part of your job and your
chores and getting to and from places that you have already mentioned.

Now think about sports, fithess, and recreational (leisure) activities, including going
for a walk or on a bike tour. These can be outdoor or indoor leisure activities that
you do in your free time.

Do you do any vigorous-intensity sports, fitness, or recreational (leisure)
activities that cause large increases in breathing or heart rate for at least 10
minutes continuously? For example: running, football, quick pedal cycling, or
fitness training.

O Yes

O No

PALVIGDAY
In a typical week, on how many days do you do vigorous-intensity sports,
fitness, or recreational (leisure) activities?

Days per week

PALVIGTIME
Typically, how much time do you spend doing vigorous-intensity sports,
fitness, or recreational (leisure) activities on such a day?

Vigorous-intensity ‘ ‘
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PALMOD

Do you do any moderate-intensity sports, fitness, or recreational (leisure)
activities that cause a small increase in breathing or heart rate for at least 10
minutes continuously? For example: brisk walking, hiking, casual cycling, casual
swimming, or gymnastics.

O Yes

O No

PALMODDAY
In a typical week, on how many days do you do moderate-intensity sports,
fitness, or recreational (leisure) activities?

Days per week

PALMODTIME
Typically, how much time do you spend doing moderate-intensity sports,
fitness, or recreational (leisure) activities on such a day?

Moderate-intensity ‘ ‘

PASITTIME

Finally think about the time you spend sitting or reclining. This could be at your job,
at home, getting to and from places, or in your free time. For example: time spent
sitting at a desk; eating; traveling in a car, bus, or train; reading; watching
television; or using the computer. Time spent sleeping should not be included.

How much time do you usually spend sitting or reclining on a typical day?
’ Hours ’ Minutes \

‘ Sitting or reclining

END2TEXT
This is the final question. Is there anything else you would like to tell us?

QEND2T1
Thank you very much for completing this survey! You will receive a second
entry into the drawing. Please click the Submit button to finish.
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