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EXECUTIVE SUMMARY

This report is one of a series of research documents produced by an ongoing study of individuas
attitudes toward travel. The data are obtained from 1,357 residents of three San Francisco Bay area
neighborhoods, who work either part- or full time and commute.

The key premise of this research is as follows: dthough the demand for travd is, for the most part,
derived from the demand to engage in spatialy-separated activities (as conventiona wisdom holds),
travd itsdf has an intringcaly postive utility that contributes to the demand for it. That affinity for trave
itsdf (partidly operationdized in this sudy through the Trave Liking variables) varies by person, mode,
and purpose of travel. The gods of this research are to better understand the factors explaining the
observed variations in Travel Liking, and to understand the impact of Travel Liking on other travel-
related characteristics. The key variables used in the study can be grouped into 11 categories: Objective
Mohility, Perceived Mohbility, Relative Desired Mohility, Travel Liking, Attitudes, Persondity, Lifestyle,
Excess Trave, Mobility Congraints, Travel Modifiers and Demographics.

Ultimately, sructurd equations models will be developed to properly account for the multiple
interrel ationships among these varidbles. As initid building blocks toward that ultimate god, however,
sngle-equation models are being developed for the mgjor types of endogenous variables in the system.
This report focuses on modeling Objective Mohility; companion reports focus on Perceived Mohility
and Rdaive Desred Mohility.

Modées of Objective Mohility (the amount of travel demanded) are an integral part of studying travel
behavior, and are in some ways the foundation of urban transportation planning. Trip generation modds
(the number of trips demanded) condtitute the first stage of the widely-applied four-stage regiond travel
demand forecasting process, and models of vehicle- or persona-kilometers traveled are aso quite
common. In the regiond forecasting context, trip generation is generdly modded as a function of
Demographic characterigtics such as income, household Sze, and vehicle ownership. The modes
presented here are distinctive in their incorporation of travel-related Attitudes, Lifestyle, and Persondlity
as explanatory variables, in addition to the traditiond Demographic factors. Attitudina variables have
often been incorporated into mode choice models developed for research purposes (as opposed to
regiona planning/forecasting purposes). They have aso occasondly been incorporated into other
models of trip-making behavior. To our knowledge, however, the current study is the first to mode the
quantity of total travel demanded or generated, as a function of attitudes toward travel itself. The
extendve and unique data we have available should provide new ingght into the causes of Objective
Mohility, and hopefully aso provide ingght into ways to improve the modeling of Objective Mohbility.

For this report, linear regresson modes were developed for 11 dependent Objective Mohility
variables. For short-distance travel these include the log of weekly miles (plus one) in each of the
folowing 9x caegories tota, persond vehicle, waking/jogging/cycling, commuting, work/ school-
related, and social/recreationa/entertainment purposes. For long-distance travel, we modeled the log
of yearly miles (plus one) in each of five categories. tota, socid/recreationd/ entertainment purposes,
work/school-rdated purposes, persond vehicle and arplane. The log transformation is typica for
distance messures, and expresses the diminishing margina impact of distance, reducing the impact of
longer distances.

The results of these Objective Mobility modds must be treated with caution, for a least two reasons.
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The firdt reason is the approximate nature of the measurement of distances traveled (especidly the long-
distance variables). However, the rdative comparisons of Table ES-2 below are likely to be robust
with respect to these measurement errors. The second, and more important, reason for caution is that
the single-equation models reported here are subject to smultaneity (or endogeneity) bias due to the
incluson of variables endogenous to the entire system as explanatory varigbles, thereby violaing the
requirement of ordinary least squares regression that the explanatory variables be uncorrelated with the
eror term.  Thus, a more rigorous andysis of the impact of an affinity for travel on actud distance
traveled must await the development of the structurd equations modd in which smultanaty will be
appropriately handled. Nevertheless, the current results are ussful as preliminary indicators of the
effectswe are likely to seein the later analysis.

Table ES-1 (Table 13 in the text) presents a quditative summary indicating the direction of impact of
each significant variable in each moddl. The adjusted R’s for the models range from 0.097 for the long-
distance persond vehicle modd, to 0.520 for the short-distance persond vehicle mode, probably
reflecting both the heterogeneity in the long-distance persond vehicle responses, and the respondents
level of comfort and familiarity with short-distance travel in a persond vehicle. The table shows that, in
addition to the usua Demographic varigbles, our Attitude, Persondity, Lifestyle, Excess Trave, and
Trave Liking variables are dso important to explaining the travel distance demanded in each category.
For example, either the adventure seeker Personality factor or the Excess Trave indicator (or both)
gopears in every modd except the one for commuting, with a positive impact on miles traveled in each
ca=. While the absence from the commuting mode! is not especidly surprisng, what may be surprisng
is the presence of these varigbles in modes for other “mandatory” travel, namely short- and long-
distance travel for work/school-related purposes. The implication is that even mandatory travel may
have a discretionary eement — that those who vaue trave for its own sake are more likdly to seek out
(or create) and remain in jobs involving work-related travel, and/or to volunteer for optional work
assgnments involving travel.

Table ES-2 (Table 14 in the text) presents a preliminary quantification of the impacts of severd of these
variables on the amount of travel demanded: Trave Liking, the travel dress Attitudind factor, the
adventure seeker Persondlity factor, and the Excess Travel indicator. The cdls of the table are the
predicted number of miles traveled in the row category, when the given explanatory variable takes on
the column vdue, and dl other explanatory varidbles are evauated at their sample means. The find
column of the table presents the percentage change in miles traveled for someone with a higher vaue of
the given explanatory variable, compared to someone having a reference vaue.

The results are intriguing — demongtrating Szable effects of the sdlected variables on milestraveled. For
example, al ese equd, people whose score on the adventure seeker factor was about one standard
deviation above the mean traveled 21% more miles per week for short-distance work-related activities
than those having approximately the mean score on this factor. The same people traveled 16% more
miles in a persond vehicle per week, 48% more miles in an arplane per year, and 88% more miles per
year for long-distance work-related activities than did their “average’ counterparts. Overdl, the plus-
one-standard-deviation adventure-seekers traveled 21.7 more short-distance miles per week, and
1,040 more long-distance miles per year, than those of only average adventure-seeking inclinations.

The travel dress factor illudirates that the effect on distance traveled of these subjective varigbles is not
aways postive. For example, dl ese equd, people having a travel stress score about one standard
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deviation above the mean traveled 19% (about 780) fewer miles a year for long-distance trips than
those with an average travel stress score.

It can legitimately be argued that the greaster amounts of travel by travel-likers and adventure-seekers
are not necessarily “excess’ (representing travel purely for its own sake, or for the sake of concomitant
activities) — they may smply represent alogicd distribution of the travel that “needs’ to be done (trave
required to reach desired degtinations), in proportion to the extent that travel is enjoyed by the
individual. For example, if one member of a household consders grocery shopping travel to be an
adventure, that person is likely to be the one doing the grocery shopping for that household, without
necessarily inventing excess grocery shopping trips (athough the latter outcome is certainly a possibility
aswdl).

However, the frequently significant impact of the Excess Traved indicator (ETI) weskens this argument.
The ETI ranges from 0O to 26, where each of 13 excess travel activities is given a score of O if it is
seldom or never done by the respondent, 1 if it is done sometimes, and 2 if it is done often. The sample
mean is 8 and the standard deviation is about 4; hence someone who never engages in excess travel
would fall about two standard deviations below the mean. It is relevant to take such a person as the
benchmark, as representing “typicd” behavior if dl travel were purdly derived (dthough part of the
point isthat it is nat, in fact, typica for dl travel to be purdy derived, since the sample mean ETI is not
closeto 0). Table ES-2 shows that the individua with an average ETI travels between 21 and 105%
more milesin the various categories than does the person with an ETI of 0. Neverthdess, dthough by
definition an “Excess Travder” must generate some miles that are excess, it is ill unknown what
proportion of the additional miles seen for Excess Traveers conditutes truly gratuitous travel, as
opposed to being a consequence of naturd sorting mechanisms that will dlocate needed trave in greater
amounts to those who enjoy it (and conversdly, lesser amounts to those who are stressed by it).

Although the specific numbers presented here can only be viewed as tentetive, the quaitative messageis
clear: rather than being purdy mechanicaly generated derived from demographicaly-driven “needs’, a
least some component of travel is generated by Attitudinal and other such characteristics. That is, the
travel digance demanded on the bass of traditiond Demogragphic trip generation mechanisms
(household size, number of vehicles, income) can be dretched or shrunk by non-triviad amounts
depending on Attitudes, Travel Liking, Persondity, and other variables. All ese equd, being an
adventure seeker directly trandates to traveling more, and being stressed by trave directly trandates to
traveling less. Thus, improving our understanding of the demand for travel, and the response to policies
or trends affecting that demand, requires that we better understand the role of these subjective variables
in moderating the “ objectively-generated” demand.

Table ES-1: Comparison of Significant Variables Across All Models
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SHORT DISTANCE

LONG DISTANCE

Adjusted R?

1308 |(Total

0.391

0.388

1313 |Commute

0.330

0.328

1313 |Work/School

0113

0.107

1301 |Entertainment

0.139

0131

1308 |Personal Vehicle

0.523

0.520

1351 (Walk/Jog/Cycle

0.265

0.261

1263 |Total

0.278

0.268

1307 |Work/School

0.220

0214

1298 |Entertainment

0201

0.193

1335 [Personal Vehicle

0.104

0.097

1302 |Airplane

0.2%4

0.286

VARIABLE

Objective Mobility
Commute speed

Frequency of trips or weekly miles
traveled to eat a meal (SD)
Freguency of commute trips (SD)

Frequency of trips for work/school
related activities (SD)

Frequency of trips for
entertainment/social/recreational
purposes (SD)

Frequency of travel taking others
where they need to go (SD)

Weekly miles in a personal vehicle
(SD)

Travel Liking
Personal vehicle (SD)
Walking/jogging/cycling (SD)
Bus (SD)
Tripsto eat ameal (SD)

Entertainment/recreational/social
(SD)
Personal vehicle (LD)

Work/school-related (LD)
Overdl travel (LD)

Attitudes
Travel stressfactor score

Commute benefit factor score

Pro-environmental solutions factor
score
Travel freedom factor score
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Total

SHORT DISTANCE

Commute

W ork/School

Entertainment

Personal Vehicle

Walk/Jog/Cycle

Total

Vii

LONG DISTANCE

Wor k/School

Entertainment

Personal Vehicle

Pro-high density factor score
Feel attached to neighborhood

+

* |Airplane

Lifestyle
Frustrated factor score
Workaholic factor score

Family &
factor score
Status seeking factor score

community-oriented

Per sonality
Adventure seeker factor score

Organizer factor score

+

Excess Travel
Excess Travel indicator

Mobility Constraints
Percent of time a vehicle is
available
Limitations on flying

Demographics
Respondent has adriver’slicense

Number of others in HH with
driver’slicense
Femde

Age category
Personal income category

Number of personal vehiclesin the
HH
Number of people in the household

Number of people 6-15 years old in
HH
Dummy for Concord

Dummy for Pleasant Hill
Suburban
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Table ES-2: Preliminary Assessment of the Impacts of Selected Subjective Variableson
Objective Mobility

When the corresponding %
Trave Liking variableis» change
the dependent 1 2 3 4 5 from3to
variable ¢ is: 4
SD Entertainment 7.48 8.80 10.32 12.07 14.10 17.03
SD Walk/Jog/Cycle 1.06 2.15 3.81 6.36 10.25 66.72
LD Work/School-Related 11.40 28.69 70.13 169.40 407.21 141.55
LD Personal Vehicle 83.24 132.67 211.10 335,55 533.02 58.95
When the Travel Stress %
factor is» change
the dependent variable + is: 2 -1 0 1 2 fromlO to
SD Entertainment 14.82 12,97 11.33 9.89 8.61 -12.75
LD Total 6227.27 5034.89 4070.78 3291.25 2660.95 -19.15
LD Entertainment 3424.21 2482.34 1799.46 1304.37 945.42 -2751
LD Airplane 1708.53 1310.99 1005.89 771.74 592.04 -23.28
When the Adventure %
Seeker factor is» change
the dependent variable -2 -1 0 1 2 from O to
vis: 1
SD Total 12841 145.34 164.49 186.14 210.62 13.16
SD Work/School-Related 3.02 3.70 450 5.44 6.53 20.79
SD Entertainment 8.40 9.72 11.24 12,97 1494 15.38
SD Personal Vehicle 73.80 85.42 93.84 114.34 132.25 15.69
SD Walk/Jog/Cycle 417 479 5.49 6.26 7.14 14.22
LD Total 2534.94 3191.24 4017.41 5057.38 6366.50 25.89
LD Work/School-Related 15.18 29.20 55.38 104.25 19547 83.24
LD Airplane 449.65 665.13 983.64 1454.45 2150.37 47.86
When the Excess Travel %
indicator is» change
the dependent variable s is: 0 4 8 12 16 fronéo to
SD Entertainment 940 10.33 11.34 12.44 13.64 20.67
SD Walk/Jog/Cycle 3.98 471 553 6.48 757 39.00
LD Total 2535.99 3215.85 4077.88 5170.92 6556.86 60.80
LD Work/School-Related 36.18 45.64 5752 7242 91.11 58.99
LD Entertainment 879.54 1259.78 1804.21 2583.75 3699.91 105.13
LD Persona Vehicle 13841 186.18 250.31 336.43 452,06 80.85

Notes. Theentriesin each cell are the approximate raw miles predicted from our Objective Maobility models, with all
explanatory variables except the noted one evaluated at the sample means. SD = Short Distance; dependent variable
units are miles’'week. LD = Long-Distance; dependent variable units are miles/year.
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1. INTRODUCTION
1.1 Background and Conceptual Mode

This report is one of a series of research documents produced by an ongoing study of individuas
attitudes toward travel. The key premise of this research is as follows: athough the demand for trave is,
for the mogt part, derived from the demand to engage in spatialy-separated activities (as conventiona
wisdom holds), travd itself has an intringcaly postive utility thet contributes to the demand for it. That
affinity for travel itsdf (partidly operationdized in this study through the Travel Liking varigbles) varies
by person, mode, and purpose of travel. The goals of this research are to better understand the factors
explaining the observed variations in Trave Liking, and to understand the impact of Travel Liking on
other trave-rdated characteristics. With Trave Liking being both the effect of some rdationships and
the cause of others, we envison it as being embedded in a Sructura modd representing multi-
directiond reationships. Figure 1 illustrates our preliminary conceptua mode of an individud’s affinity
for travel; the mode will continue to be refined as the study progresses.

The key endogenous varigble categories in this mode are Travel Liking, Objective Mobility, Perceived
Mohbility, and Relaive Desred Mohility (each of the variable types is described further in Section 2).
We envison Trave Liking to be a function of Persondity and Lifestyle characteridtics, generd travel-
related Attitudes, Mobility Congtraints, Demographic traits and the Perceilved amount one travels. In
turn, we hypothesize that Travel Liking affects the amount one travels (both Percelved and actud, or
Objective). Individuas Perception of their Mobility is expected to be a function of their Objective
Mohbility, modified by their Liking for Travel. And on€ s Rdative Desired Mohility (whether one wishes
to decrease, hold congtant or increase one's travel) is viewed as a function of both current Perceived
Mohility and Trave Liking.

In some sense, Relative Desired Moility is the apex of the modd. As the conceptua modd is currently
defined, Relative Desired Mohility is directly dependent on Trave Liking and Perceived Mohility, but is
not explanatory of any other variables. However in a dynamic context, Relative Desred Moility at
timet-1 would be expected to affect Objective Mohility at timet.

As a reasonable smplification, Demographic characteristics and Mohility Congraints are the only truly
exogenous varigbles in the modd (Persondity and Lifestyle variables are somewhat exogenous but
could be influenced by the stage in on€'s lifecycle as indicated by Demographic traits). These variables
include, for example: gender, income, age, and ability to drive at night or drive a al. These variables
affect Attitudes, Persondlity and Lifestyle characterigtics, Trave Liking and Objective Mobility, but they
are not in turn, influenced by the other variablesin the modd.

This initid conceptua modd attempts to identify the dominant causa relationships among our defined
characterigtics; many other relationships could be hypothesized. For instance, the argument could be
mede that Objective Mobility affects Trave Liking (a rdaionship not in the modd) in that an individud
who rarely travels by bus may view it as less burdensome than someone who travels by bus every day,
and may therefore “like” it more. However, we are suggesting that the causd relationship from
Objective Mobility to Travel Liking is mediated by Perceived Mobility. That is, regardiess of the actud
amount of travel, the perceived amount of trave isthe direct indicator of how much an individud likesit.
The person who travels every day by bus may not view tha as a lot, and hence like it more
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(representing a reciproca relationship between Travel Liking and Perceived Mobility) than the person
who rarely travels by bus but views that astoo much asit is.

Figure 1: Conceptual Modd of Individual Affinity for Travel

Demographic
Characterigtics

Rdative Desred
Mohility
(much less... much
more)

Persondlity &
Lifestyle

Trave Liking
(strongly didike...
grongly like)

Perceived
Mohility
(none...alot)

Attitudes

N

Objective
Mobility Mobility (miles
Congtraints excess travel, trips)

Two key bi-directiond reationships exist in this modd: between Travel Liking and Attitudes, and
between Travel Liking and Perceived Mohility. For example, we could expect a negative impact of
Trave Liking on Perceived Mohility (the more one likes traveling, the less burdensome it seems and a
given amount may not be perceived as a lot), and dso a negative impact of Percelved Mobility on
Travel Liking (one reason a person may didike the travel she is doing is because she has to do it too
much). On the other hand, we would expect a positive impact of Travel Liking on Objective Mobility
(the more one likes travel the more one tries to do it) and through that, an indirect postive impact on
Perceived Mohility. It will be seen that these counteracting relationships are difficult to sort out in Sngle-
equation models such as those presented in this report; a more complete accounting of them must await
the multiple-equations models to be developed later in the study.
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1.2 The Data

The data anadlyzed in this sudy come from a fourteen-page sdf-administered survey mailed in May
1998 to 8000 randomly-selected households in three neighborhoods of the San Francisco Bay Area
Half of the total surveys were sent to an urban neighborhood of North San Francisco and the other half
were divided evenly between the suburban cities of Concord and Pleasant Hill. These areas were
chosen to represent the diverse lifestyles, land use patterns, and mobility options in the Bay Area
Approximately 2000 surveys were completed by an adult member of the household and returned, for a
25% response rate. The subset of 1357 cases used in this andlysis condtitutes those respondents
identified as workers (part-time or full-time) who commute (using the variable “workcom” = 1).

1.3 The Context of this Report

A number of research documents have been produced by this study to date:
Sdomon and Mokhtarian (1998) review the evidence for an affinity for trave itsdf, and
introduce the key endogenous variables described in Section 1.1 (building on the unpublished
dissertation research of Hebrew University PhD student Perl Ramon).
Mokhtarian and Salomon (forthcoming) extend the conceptua arguments for a positive utility of
travel, and present some descriptive statistics from the survey data that support the existence of
such autility.
Curry (2000) explores the relaionship among Trave Liking, Perceived Mohility, and Rdative
Desred Mohility in severd different ways.
Redmond (2000) develops measures of Attitudes, Persondity, and Lifestyle through factor
andysis of multiple interrdlated indicators of each concept measured by the survey, and
identifies diginct clusters of individuds based on ther Attitude profiles and ther
Persondity/Lifestyle profiles.
Redmond and Mokhtarian (2001) model Ideal Commute Time and Relative Desired Commute
Amount as functions of the other gppropriate variables in the conceptua mode!.
Choo and Mokhtarian (2001) anayze variables related to the type of vehicle respondents drive
most often.

The empirical work to date can generally be characterized as focusing on one component of the
conceptual modd and studying it in more detall. Ultimately, the entire modd will be operationdized
through developing a multiple-equation structurad model representing the relationships believed to be
most important. In advance of the congtruction of that highly complex moded, however, it isimportant to
continue to andyze smpler components as building blocks for the find modd.

Current work is focused on developing single-equation modes for the key endogenous variables
Objective Mohility, Perceived Mohility, and Rdative Desired Mohility. To facilitate the fullest possible
exploration of the data, these single-equation models alow al relevant explanatory variables to enter the
mode, not just the ones hypothesized to directly influence the dependent variable as shown in Figure 1.
For example, in the modes of Objective Mobility, Demographic, Persondity/Lifestyle, and Attitude
vaiables are dlowed to enter directly, not just indirectly through Travel Liking as shown in Figure 1.
This broader exploration is important when multiple equations are not yet being edtimated
amultaneoudy, and will assist in suggesting ways to refine the conceptud moded. Neverthdess, it must
be pointed out that the single-equation models are subject to smultaneity bias due to the incluson of
variables endogenous to the conceptual mode as explanatory variables. Thus, the single-equation results
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can only be viewed as prdiminary rather than definitive. However, we bdlieve them to be quite
informative, providing considerable insght into the influences on the endogenous variables of interest to

this Study.

This report focuses on the development of single-equation models for Objective Mobility. Companion
reports are being prepared that develop single-equation models for Perceived Mohility and Relative
Desired Mohility.

The organization of this report is as follows. The next section introduces the key types of variables
measured by the survey and used in this study. Section 3 discusses the models and the variables that
are sgnificant in the moddsin greater detail. The fina section summarizes and comments on the results.
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2. THE VARIABLES

The key variables used in the models can be grouped into 11 categories. Objective Mohility, Perceived
Mobility, Relative Dedred Mobility, Travel Liking, Attitudes, Persondity, Lifestyle, Excess Trave,
Mobility Condraints, Travel Modifiers (not shown in the conceptua mode but discussed below), and
Demographics. Each category is described in generad terms below; the dependent variables and
specific explanatory variables that are sgnificant in the find modelswill be further explained in Section 3.
Descriptive gatidtics for dl variables appearing in any of the models are found in Tables A.1 — A.3 of
the Appendix.

The three mohility categories and the Travel Liking category of variables had smilar structures. In each
case, measures were obtained both overall and separately by purpose and mode, for short-distance and
long-distance travel. Short-distance trips were defined as those of 100 miles or less, one way. The
short-distance purposes measured in the survey were: commute, work/school-related travel, grocery
shopping, to eat a med, for entertainment/socid/recreationd activities, and for the purpose of taking
others where they need to go. The short-distance modes measured were: persond vehicle, bus,
tran/BART/light rail and waking/jogging/bicycling. Long-disance measures were obtained for the
work/school-related and entertainment/socid/recreationa purposes, and for the persona vehicle and
arplane modes.

Objective Mobility:

These questions asked about distance and frequency of travel by mode and trip purpose, as well as
travel time for the commute trip. For short-distance trips, respondents were asked how often they
traveled for each purpose, with six categorical responses ranging from “never” to “5 or more times a
week”. Frequency of trips by mode was not obtained. Respondents were also asked to specify how
many miles they traveled each week, in total and by mode and purpose.

The long-distance Objective Mohility variables come from a section of the survey in which respondents
were asked how often they traveled to various parts of the globe “last year”, by purpose (for
entertainment and work/school-related activities) and mode (persond vehicle, arplane and other)
combinations, with an “other” category to catch any remaining travel. Whereas the Objective Mobility
questions for short-distance travel, and the Perceived Mobility, Travel Liking and Relative Desred
Mobility questions for both short- and long-distance travel, were asked for purpose and mode
separately in order to save space and reduce the burden on the respondent, in this section it was
relaively convenient to ask for purpose-mode combinations. These responses indicated number of trips
directly, and were adso converted into approximate distances by measuring from a centra postion in the
Bay Areato a centrd location within the destination region. The conversion factors used are shown in
Table 1.

For a given long-distance category (total or purpose or mode-based), trips were combined across
world regions to obtain three different measures of distance:
1. Totd miles, the smple sum of the estimated miles for each reported trip in the category.
2. Log of miles, the natura logarithm of one plusthe total number of milesin the category. One
mile was added to each totd s0 that when zero miles were actualy traveled in a given
category, the log transformation would return the vaue zero (=In(1)) rather than -¥

(=In(0)).
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3. Sum of the log-miles, obtained by taking the natura logarithm of one plus the number of
miles of each trip in the category separately, and summing across al tripsin the category.

Table 1: Long-distance Trip Frequency to Miles Traveled Conversion Factors

Miles as-
Region signed to

each trip
Cdifornia or adjacent states (Oregon, Nevada, Arizona) 200
Other western states (Wash., Wyo., Idaho, Utah, Mont., Colorado, New Mexico) 700
Elsawherein the US (except Alaska or Hawalii) 2000
Alaska, Canada, Mexico 3000
Central/South America, Caribbean 6000
Asa 7500
Audrdia New Zedand, Pacific (induding Hawalii) 5000
United Kingdom/Europe/Middle East 7300
Africa 9000

Log trandformations of miles traveled are common in trangportation demand modeling. They reduce the
weight of longer trips, and represent a diminishing margind impact of distance traveled (the margina
impact of 50 miles added to a 3,000-mile trip should be much smdler than the impact of 50 miles added
to a 101-mile trip). As shown by the example in Section 4.1.1 of Curry (2000), the third distance
measure described above (sum of log-miles) gives more weight to alarger number of trips traveling the
same number of miles, compared to the second distance measure (log of total miles).

According to our conceptua model, Objective Mobility will be affected by the Mobility Constraints of
theindividua and Trave Liking and will, in turn, affect Perceived Mohility.

Perceived Mobility:

We are interested not only in the Objective amount an individua travels, but dso in how that amount of
travel is percaeived. One person may consider 100 miles a week to be a lot, while another considers it
minimd. For each of the same overdl, purpose, and mode categories for short- and long-distance,
respondents were asked to rate the amount of their travel on a five-point semantic-differentia scale
anchored by “none” and “alot”.

We view Perceived Mohility as the post hoc filter through which individuds assess their Objective
Mobility. Thus, in the models we dlow Objective Mohility to affect Perceived Mobility, but not vice
versa. Further, as asmplification we hypothesize that Relative Desired Mohility is affected by Perceived
Mohbility but not vice versa, and that (as indicated in Section 1.1) thereis reciproca causation between
Travd Liking and Percelved Mohility.
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Relative Desired Mobility:

An individua may consider that she travels “alot”, but want to do even more. Thus, Relative Desired
Mobility refers to how much a person wants to travel compared to what she is doing now. The
dructure of this question mirrors the structure for Perceived Mobility, with respondents rating the
amount of travel they want to do compared to the present, on a five-point scae from “much less’ to
“much more’.

In our conceptud model Relative Desired Mohbility is primarily affected by Trave Liking and Percaived
Mohility.

Travel Liking:

Whether a respondent who aready travels alot wants to reduce it or do even moreis likely to depend
on how much he enjoys traveling. Respondents were asked to rate each of the same categories as for
Perceived Mohility, on afive-point scae from “strongly didike’ to “strongly like'.

Travel Liking is centrd to our conceptuad moded and interacts with al of the other characteridics in the
modd: it is affected by Demographics, Mobility Condraints, and Persondity and Lifestyle
characteridtics, has a reciprocd rdationship with Perceived Mohility and Attitudes, and findly,
influences Objective Mobility and Rdlaive Desired Mohility.

Attitudes:

The survey contained 32 atitudind statements related to travel, land use, and the environment, to which
individuas responded on the five-point Likert-type scale from “strongly disagree’ to “srongly agree’.
These 32 varidbles were then didtilled, through factor andysis (Redmond, 2000), into six underlying
dimengons travel didike, pro-environmental solutions, commute benefit, travel freedom, travel stress,
and pro-high density. These Attitude factors were then used as explanatory variablesin the models.

Attitudes are directly affected by Persondity and Lifestyle characteristics and Mobility Congraints, and
have areciprocd interaction with Travel Liking.

Personality:

Respondents were asked to indicate how well (on a five-point scade from “hardly a dl” to “dmost
completely”) each of 17 words and phrases described their persondity. Each of these traits was
hypothesized to relate in some way to on€e's orientation toward travel, or to reasons for wanting to
travel for its own sske. These 17 attributes reduced to four persondity factors. adventure seeker,
organizer, loner, and the placid persondlity.

Lifestyle:
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The survey contained 18 Likert-type scae statements relating to work, family, money, status and the
vaue of time. These 18 questions comprised four lifestyle factors datus seeker, workahalic,
family/community-oriented and a frudtrated factor. These variables are expected to affect ether
attitudes toward travel, Travel Liking, or the Travel Modifiers described below.

Excess Travel:

Thirteen statements asked how often (on a three-point scae “never/sddom”=0, “sometimes’=1,
“often”=2) the respondent engaged in various activities that would be considered unnecessary or excess
travel. The Excess Trave indicator is the sum of the responses to these statements, ranging from O for
the respondent who never/seldom did any of them to 26 for the respondent who often did dl of them.
This variable can be considered an indicator of Objective Mohility, but dso has a psychologicd flavor
as indicating an enjoyment of travel beyond the purely utilitarian. The index may represent a strong
desre for trave generdly, or a preference for discretionary travel which may have a negative
relationship with mandatory travel for such purposes as commuting and taking others where they need
to go.

Mobility Constraints:

In our study, Mobility Congraints are physica or psychologicd limits on travel. These congraints may
affect the amount an individua travels and her enjoyment of that travel. In our survey, these condraints
are measured by questions concerning limitations on traveling by certain modes or a certain times of
day (with ordina response categories “no limitation”, “limits how often or how long”, and “gbsolutely
prevents’), and the availability of an automobile when desired.

Travel Modifiers;

One section of the survey asked respondents if they had made, or were considering, certain choices to
ease or change ther travel. Previous analyss (Salomon and Mokhtarian, 1997; Mokhtarian, et al.,
1997; Raney, et al., 2000) of a smilar list provided in an earlier survey classified the options as travel
maintaining dtrategies (such as getting a mobile phone or buying a more comfortable car), travel
reducing drategies (such as compressed work week schedules or telecommuting), and major
lifestyle/location changes (such as moving home and work closer together, changing to part-time
work, or quitting work atogether). We expect that people who want to travel more or the same
amount compared to what they are currently doing will be more likely to adopt travel maintaining
drategies, whereas those who want to travel less will be more receptive to the other two types of
drategies. Hence, understanding people’ s Relative Desired Mobility will be important to forecasting the
response to policies intended to reduce travel.

These varidbles are being extensvely andyzed in a separate stage of the project. For the modeds
developed in the present stage, we were extremely sdlective in the Travd Modifying variables we
dlowed to enter. However, none of the Travel Modifiers were significant in the fina Objective Mobility
modéels.
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Demographics:

Findly, the survey indluded an extensive lig of Demographic variables to dlow for comparison to other
aurveys and to Census dataa A number of relaionships between these variables and the key
endogenous variables can be hypothesized. The Demographic variables include neighborhood and car
type dummies, age, years in the U.S, education and employment information, and household
information such as number of people in the household, their age group, and persond and household
income.
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3. THEMODELS
3.1 General Specification | ssues

Linear regresson models were developed for 11 dependent Objective Mobility variables. For short-
distance trave this includes the log of weekly miles (plus one) in each of the following six categories
totd, pesond vehide,  wakingjogging/cycling, commuting, work/school-rdated, and
socid/recregtiona /entertainment purposes.  For long-distance travel, we modeled the log of yearly
miles (plus one) in each of five categories total, socid/recreationd/entertainment purposes,
work/school-related purposes, persond vehicle and airplane. We chose the log of the sum of the miles
after trying severd other trandformations. As explained in Section 2, this transformation expresses the
diminishing margina impact of distance, reducing the impact of longer distances.

The multiplicity of Objective Mohility variables available necesstated some judgment regarding the
gopropriateness of their incluson as explanatory variables in these modds. For example, we
consdered whether it was gppropriate to allow the measure of trip frequency in a certain category to
enter the mode for trip distance in the same category. We concluded that it was not, since frequency
and disance could be consdered two smultaneoudy determined indicators of underlying trave
demand, rather than frequency sequentialy determining distance. For smilar reasons, short-distance
mode- and purpose-specific distance (as wdll as frequency) variables were excluded from the model of
Total Short-Distance Objective Mohility (and smilarly for Tota Long-Distance Objective Mobility),
gnce it is something of a tautology to mode tota travel as a function of its mode and purpose
condituents. We aso excluded mode-specific frequency variables from modes of short-distance
purpose-specific distance traveled and vice versa, with smilar restrictions for the long-distance models.
We did, however, dlow dl short-distance Objective Mohility variables to enter models for Long-
Digtance Objective Mohbility, and vice versa. We adso dlowed models for one purpose to include
Objective Mobility variables related to other purposes, and smilarly for mode. These two policies
alowed subgtitution or complementarity effects between different kinds of travel to appesr.

As mentioned in Section 2, Perceived Mohility and Relative Desired Mohility variables were excluded
from the Objective Mobility models in keeping with the conceptud modd of Figure 1. All other
categories of variables were dlowed to enter.

Initidly, 120 explanatory varigbles were consdered for inclusion in the linear regresson models. While
this number seems large, many of the variables represent adternate ways of measuring smilar underlying
congructs (such as usng number of workers, number of adults, or number of children as dternate
indicators of household size). Many others represent variables not often measured for modds of travel
behavior (such as Persondlity, Lifestyle, and Attitudes), that are neverthel ess expected to be important.

Modds of Objective Mohility (the amount of travel demanded) are an integra part of studying travel
behavior, and are in some ways the foundation of urban transportation planning. Trip generation modds
(the number of trips demanded) condtitute the first stage of the widely-applied four-stage regiond travel
demand forecasting process (see, e.g., Oppenheim, 1995), and models of vehicle- or persond-
kilometerstraveled are dso quite common.

In the regiond forecasting context, trip generation is generdly modeed as a function of Demographic
characterigtics such as income, household size, and vehicle ownership. The modds presented here are



Redmond and Mokhtarian 11

diginctive in ther incorporation of trave-related Attitudes, Lifestyle, and Persondity as explanatory
vaiables, in addition to the traditiond Demographic factors. Attitudina variables have often been
incorporated into mode choice models developed for research purposes (as opposed to regiona
planning/forecasting purposes). They have dso occasondly been incorporated into other models of
trip-making behavior (e.g. Dobson, et al., 1978; Dumas and Dobson, 1979; Tischer and Phillips, 1979;
Kitamura, et al., 1997). Those studies, however, focused on modeling numbers or shares of trips by
gpecific modes, as a function of atitudes toward the same modes, with the logica hypothesis that
positive attitudes toward a given mode will increaseits use. Without modding totd travel in some way,
however, such equations are at least as much mode choice models as trip generation models, since
increases in the use of one mode may occur at the expense of others.

To our knowledge, the current study is the first to modd the quantity of total travel demanded or
generated, as afunction of attitudes toward travel itself (of course, we dso mode distance traveled by
mode, and include mode-specific trave atitudes among the explanatory variables). The extensve and
unique data we have available should provide new indght into the causes of Objective Mohility, and
hopefully aso provide ingght into ways to improve the modding of Objective Mohility.

In the following sections, firgt the short-distance modd results are discussed, and then the long-distance
models.

3.2 Short-Distance Total Miles Per Week

Thisis one of the many models that illugtrate the complex relationships among our variables. In this case,
two variables, liking for commuting to work and the commute benefit attitudind factor, initidly entered
the mode with counterintuitive sgns. Our expectation was that more podtive attitudes toward
commuting would lead to longer commutes and hence greeter tota short-distance miles. Instead these
variables gppeared with negative coefficients. Negative signs would be congstent with expectation in the
opposite direction of causdity, in which Objective Mohility affects Travel Liking rather than the
converse. That is, theless| travel themore| likeit, or in other words, one reason why | like my travel is
that | don’'t have to do much of it. Since thisis not the direction of causdity represented by this modd,
however, those two variables were excluded.

As seen in Table 2, seven explanatory variables plus the congtant term are significant in this modd,
which explains dmost 39% of the variance in the log of tota short-distance miles. By far the two most
important explanatory variables (based on the beta coefficients) are commute speed and the suburban
dummy. Together, these variables create a picture of highway use due to low dendty development and
segregated land use patterns, leading to higher total weekly miles.

Table 2: Short-Distance Total Miles Per Week M odel Results (N = 1308)

Dependent Variable The natural log of [total weekly miles (by all modes) +1].
Explanatory Variables Coefficient t Beta
Constant 3732 37.444
Objective M obility
Commute speed [3 Q] 0.0215 17.400 0.415
Travd Liking [, ..., 5]
Bustravel (SD) 0.0525 2585 0.057
Personality
Adventure seeker factor score[-2.6, 2.7] 0.123 5803 0.128

Mability Congtraints
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Percent of timeavehicleisavailable[0, 20, ..., 100] 0.00252 3156 0.075
Demographics
Femae[0,1] -0.167 -4.259 -0.097
Personal income category [1, ..., 6] 0.0895 6.330 0.150
Suburban [0,1] 0.364 8.687 0.211
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.388 (R = 0.391) F-statistic = 119.45 (p = 0.000)

Interestingly, commute speed is the only Objective Mohility variable that is sgnificant in the find model.
This variable was created usng one-way commute time and distance. Higher commute speeds indicate
accessto afreeway. Thus, thisvariableislikdy serving as a generd supply-side indicator, specificaly of
the degree of network accessibility and level of service experienced by the respondent. It may dso be
indicating the specific reationship observed in these data, that higher commute speeds are associated
with longer commute distances, which lead to greater tota distance traveled. It is interesting that the
explanatory power of this variable is so strong, even when controlling for a suburban residentia location,
suggesting that the same mechanism is a work regardless of neighborhood type.

The suburban dummy is used in those models in which the Pleasant Hill and Concord dummies have
amilar estimated coefficients, and can be combined into one representative “suburban” variable. The
sgnificance of this variable clearly illustrates the connection between travel and land use. In this case, as
expected, living in asuburb is an indication of more weekly short-distance trave (in miles).

The rest of the Demographic and Mohility Congraint variables illugtrate a Smilarly intuitive picture —
people with higher incomes travel greater distances and the more a persond vehicle is available the
more an individua travels. Further, our modd shows that dl ese equal, men travel farther than women
in an average week, a pattern found in previous studies of gender and travel.

The adventure seeking Persondity type and affinity for traveling by bus are both positively reated to
tota weekly miles, and may dso both be indicaing an affinity for travel in generd. These variables are
consstent with our expectations that the more one likes traveling, the more one travels.

3.3 Short-Distance Commute Miles Per Week

The short-distance commute model shown in Table 3 is Smilar to the total weekly miles modd above,
with a dightly lower goodness of fit (33% variance explained) and four out of the five sgnificant
variables common with the other modd. Because the commute congtitutes such a high percentage of the
total miles traveled for the subsample of commuting workers that is analyzed in this report, it is natura
that these models would be smilar.

As with the totd weekly miles modd, commute speed is extremdy sgnificant in this modd, agan
indicating alevel of service and accessto freeway travel that leads to longer commutes on average. And
once again, the suburban explanatory variable is highly significant. Asindicated in sudies of land use and
travel and, in paticular, travel patterns associated with suburban development, commutes tend to be
longer for those living in suburbs.  The income and femde variables are dso amilar in direction and
meagnitude to the modd for tota miles, with income postively related to commute distance and femae
negdively related to commute distance. However, commute distance is also a function of age, with the
older age categories commuting shorter distances per week than younger age categories. Thisis partidly
a function of our incluson of individuas working part-time as well as those working full-time, and
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partidly due to the age categories available in the data. Two categories, 24-40 and 41-64, dominate
our data and comprise dmost 94% of the responses, with one category younger than these and two
older. This means that this coefficient is largely indicating that people ages 24-40 commute farther than
those 41-64. This may be explained by the younger group being perhaps more likely to have two-
career households, and/or to want a suburban home for their young families. We hypothesized that the
relationship between age and commuite distance should be more of a unimoda curve, with the youngest
and oldest age groups traveling the least and the peak commute distance occurring somewhere in the
30s or 40s. However, attempted non-linear transformations of age and length of time in the U.S. did not
prove to be ussful.

Table 3: Short-distance Commute Miles Per Week Model Results (N = 1313)

Dependent Variable The natural log of [total short-distance weekly commute miles +1].
Explanatory Variables Coefficient  t Beta
Constant 3421 25984
Objective Mobility [3 O]
Commute speed 0.0303 17.176 0.422
Demographics
Femae[0,1] -0.201 -3.581 -0.085
Agecategory [1, ..., 5] -0.212 -4.882 -0.116
Personal income category [1, ..., 6] 0.123 6.214 0.150
Suburban [0,1] 0482 8.110 0.203
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.328 (R* = 0.330) F-statistic = 128.98 (p = 0.000)

3.4 Short-Distance Work or School-Related Miles Per Week

This dependent variable is intended to refer to the travel that is made for work or school-related
activities of the respondent, other than commuting between home and work. However, some of the
low R (the lowest among the short distance models) seen in Table 4 is probably due to respondent
error in answering this question. It is likely that some respondents included such trips as teking their
children to school or after-school activities (which should have been classfied as “taking others where
they need to go”) in these responses. Further, this category is very broad and many possible reasons for
travel and condraints upon that travel can be imagined, making prediction and explanation more difficult.
The fact that both work and school-related travel may be included in these responses adds further
variability, astravel patterns and associated responsibilities may differ between work and school trips.

Table 4: Short-distance Wor k/School-Related Miles Per Week M odel Results (N = 1313)
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Dependent Variable The natural log of [total weekly work and school-related miles +1].
Explanatory Variables Coefficient  t Beta
Constant -0520 -2.043
Objective M obility
Commute speed [3 0] 0.00672 2.456 0.066
Frequency of tripsto eat ameal (SD) [1, ..., 6] 0.102 2.258 0.060
Frequency of trips taking others where they need to go
SD)[1,...,6] 0.218 6.202 0.187
Travel Liking [1, ..., 5]
For work or school-related travel (LD) 0132 2.805 0.075
Lifestyle
Workaholic factor score[-2.1, 2.7] 0.189 3.168 0.085
Per sonality
Adventure seeker factor score [-2.6, 2.7] 0.157 3.149 0.084
Demographics
Personal income category [1, ..., 6] 0.106 3339 0.090
Number of peoplein the household[1, 2, 3, ...] 0.114 2733 0.083
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R*=0.107 (R° = 0.113) F-statistic = 20.68 (p = 0.000)

Eight explanatory variables plus the congtant term entered this modd. As in the previous two modes,
the Objective Mobility variable, commute speed, is positively related to work/school-related travel and
should be seen as alevd of service indicator. Two interesting frequency variables are sgnificant in this
mode!: the frequency of traveling to eat a med and the frequency of taking others where they need to go
(the latter being the most important variable in the model according to the beta coefficients), both
positively related to short-distance work and school-related miles. These frequency variables may be
lifestyle indicators. Traveling to est a med may be an indicator of alifestyle “on the go” including many
responghilities outsde of the norma routines of work and home (it could aso partly be indicating the
opposite direction of causdlity, or joint causdlity by an antecedent variable, with being “on the road” for
work or school purposes necessitating eating out a lot). The “taking others where they need to go”
variable may be dgnificant partly due to the respondent erroneoudly double-counting chauffeuring trips
under work/school-related travel as well. However, it may aso show the juggling of work, school, and
family responsibilities as days a work or school are interrupted by trips to help others. The “number of
people in the household” variable has a similar interpretation.

The Travel Liking for long-distance work or school-related activities is postively related to the amount
of short-distance trave for the same purposg, i.e,, the more individuas like traveling long-distance for
work or school-related purposes, the more they are traveling for work and school-related purposes
within short distances. This result may be somewhat a function of our definitions of long- (greeter than
100 miles) and short-distance (less than or equa to 100 miles) and the significant distances many people
travel in the Bay Area Thusthe liking for “long-disance’ travd in this category (which is aso sgnificant
in the modd for long-distance travel for work or school, as shown in Table 9) may be reflecting a
generd liking for this type of travel, with an effect spilling over into short-distance travd in the same

category.

The workaholic Lifestyle factor and the adventure seeking Persondlity factor are both positively related
to trave for work or school-rdated activities. The workaholic result is certainly a naturd one: the
person for whom work is a mgor priority is more likely to accept and remain in a job requiring
ggnificant trave, and more likdy to accept discretionary work assgnments involving travel. The
adventure-seeking Persondity is postively rdated to nearly al travel types and seems to indicate a
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generd affinity for travel. Finaly, income has the expected positive impact on work and school-related
travel.

3.5 Short-Distance Entertainment Miles Per Week

This purpose is intended to include al entertainment, recrestiona, and socid activities — that is, to
comprise the category referred to as discretionary travel. We expected discretionary travel to be the
mogt difficult to model, because it is quite diverse and by definition is the least constrained. Indeed, the
adjusted R of 0.131, shown in Table 5, is among the lowest of this set of models.

As may be expected from this dependent variable, severd explanatory variables that could be
conddered lifestyle indicators are dgnificant in this modd. The combination of a pogtive affinity for
entertainment travel, the frequency of making trips to eat a med and for Excess Trave, and the
adventure-seeking Persondity type, give the impresson of a lifedtyle that emphasizes entertainment
travel. Likewise, if travd is generdly dressful, weekly travel for such discretionary purposes as
entertainment is likely to be lower.

The more frudrated an individud is, the less she traves for entertainment. The opposte direction of
causdity is quite plausble here (people are frustrated in part because they don't get out for
entertainment as much as they’'d like), but we Ieft this varidble in the modd because it may adso
represent an effect of frudiration on the inclination to travel, awithdrawal reaction to frustration.

This is the only modd in which feding atached to one's neighborhood is significant. The postive
relationship between feding atached to one's neighborhood and entertainment travel is probably an
example of the interactive causdity that exists between many of our variables. We have a case of
“which came firs”. Both the feding of attachment and the additiona entertainment travel may be
consequences of having many friends and vaued activities available in the neighborhood. And given that
antecedent condition, engaging in many nearby entertanment activities may strengthen the feding of
attachment, which may in turn lead to more such activities.

Table5: Short-distance Entertainment Miles Per Week Model Results (N = 1301)

Dependent Variable The natural log of [total miles per week for entertainment/recreational/social
purposes +1].

Explanatory Variables Coefficient t Beta

Constant 0917 2978
Objective Mobility

Frequency of tripsto eat ameal (SD) [1, ..., 6] 0.147 4.388 0.119
Travd Liking [, ..., 5]

Entertainment/recreational/social travel (SD) 0.144 3216 0.087
Attitudes

Travel stressfactor score[-1.9, 2.9] -0.125 -2.813 -0.083

Feel attached to neighborhood [1,2,3] 0.139 2.687 0.071
Lifestyle

Frustrated factor score[-2.0, 2.7] -0.109 -2.691 -0.073
Personality

Adventure seeker factor score [-2.6, 2.7] 0.132 314 0.095
ExcessTrave [0, ..., 26]

Excess Travel indicator 0.0214 2476 0.072

M obility Constraints
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Percent of timeavehicleisavailable[0, 20, ..., 100] 0.0044 3.650 0.101
Demographics
Personal income category [1, ..., 6] 0.0751 3138 0.087
Agecategory [1, ..., 5] -0171 -3.218 -0.090
Number of peoplein the household [1, 2, ...] -0.0862 -3.230 -0.085
Dummy for Pleasant Hill [0,1] 0.219 2.945 0.078
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R°=0.131 (R* = 0.139) F-statistic = 17.29 (p = 0.000)

The Demographic characterisics and Mohility Condraints show smilarly intuitive reationships.
Entertainment travel goes up with income and the availability of a persond vehicle. Entertainment travel
goes down as the number of people in the household goes up, probably representing the time, travel and
financid condraints that come with larger families. Interestingly, only the Pleasant Hill dummy varidbleis
ggnificant in this modd, showing tha individuads from Plessant Hill travd more (or farther) for
entertainment purposes (short-distance), al else equa, than residents of the other two neighborhoods.
This is mogt likely a combination of the demographics of the population of Pleasant Hill (income, age)
and land use, as this distance could represent either people making more trips or traveling farther to find
entertainment.

Once again, age is sgnificant with a negative sgn. We tried various transformations of age and number
of yearsin the U.S. in this modd to clarify the true rdationship between age and entertainment trave,
and again these trandformations proved ether indggnificant or generated inferior models. The negative
sgn for age indicates that individuals travel less (short-distance) for entertainment purposes as they get
older. However, as arguments could reasonably be made for people traveling more a various ages —
from young and rddively responshbility free, to mid-career and established and enjoying financiad
freedom with older families, to empty-nesters traveling and enjoying their freedom — the full relationship
between this variable and travel needs to be explored further. It is noteworthy that age does not appear
in the modd for long-distance entertainment travel, suggesting that at least for that category, different
circumstances at different ages may result in Smilar outcomes.

3.6 Short-Distance Personal Vehicle Miles Per Week

The persond vehicle modd shown in Table 6 is very smilar to both the commute model and the total
short-distance travel model, probably because persona vehicle is the mode that dominates so much
travd. In fact, Sx of the eight explanatory varigblesin the persond vehicle modd are Sgnificant in one or
both of the commute and total models.

Similar to the totd and commute models, we find that living in a suburb and being an adventure seeker
are positively related to the amount of travel in apersona vehicle. Further, income, the percent of time a
vehicle is available and commute speed dso have positive relationships to the dependent variable. The
explanations for these relationships are smilar to those given for the modds of commute miles and total
miles. As expected, thismode is strongly influenced by the percent of time avehicleis available.

Table 6: Short-distance Personal Vehicle Miles Per Week M odel Results (N = 1308)

Dependent Variable The natural log of [total weekly milesin apersonal vehicle +1].
Explanatory Variables Coefficient  t Beta
Constant 1.301 10.482
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Objective Mobility [3 O]

Commute speed 0.0271 14.990 0.317
Attitudes
Pro-environmental solutions factor score[-2.3, 2.3] -0.133 -3.707 -0.080
Travel freedom factor score[-3.0, 2.3] 0.106 2545 0.055
Personality
Adventure seeker factor score[-2.6, 2.7] 0.144 4.405 0.091
M obility Constraints
Percent of timeavehicleisavailable[0, 20, ..., 100] 0.0204 16.132 0.365
Demographics
Number of personal vehiclesin the household [1, 2, ...] 0.0698 2371 0.052
Personal income category [1, ..., 6] 0.0934 4.656 0.095
Suburban [0,1] 0.388 5.990 0.136
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.520 (R? = 0.523) F-statistic = 177.82 (p = 0.000)

The number of persond vehicles in a household is dso positively related to weekly miles in a persond
vehicle, a typicd result in trip generation modds. This may amply be another measure of vehicle
availability, and/or reflecting the third-party corrdation with a dispersed land use pattern that both
fogters dependence on the automobile and resultsin greeter distances traveled by persond vehicle.

Two Attitudind variables are unique to this modd — pro-environmenta solutions and travel freedom. A
pro-environmental attitude is negetively related to weekly miles traveled in a persond vehicle. High
scores on this factor identify individuals who prioritize environmental problems and ways to resolve
them, and its negetive impact on persond vehicle trave is conggtent with both logic and previous
research. High scores on the travel freedom factor are associated with individuas who, whether for
reasons of income, access, or lack of family responghilities, fed relatively uncongrained in their trave
opportunities. Logicdly then, the travel freedom factor is dso positively associated with persond vehicle
travel.

3.7 Short-Distance Walk Miles Per Week

It was important to consider persona vehicle trips because they congtitute such a large share of travel
and for many, redly define travel. Non-vehide trips such as walking, cycing or jogging, on the other
hand, do not generaly hold such a central place in locd travel in the U.S. For many people, especidly
those in suburbs, mantenance and mandatory trips are amost never made on foot, and only
discretionary and recregtiond travel may be conducted by waking. Neverthdess, it is of interest to
identify factors associated with amounts of walk trave. In discussing this modd, shown in Table 7, we
will refer to “walking” for convenience, but it is important to remember that the dependent variable
actualy measures distance traveled by jogging or cycling as well aswaking.

Table 7: Short-distance Walk Miles Per Week M odel Results (N = 1351)
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Dependent Variable The natural log of [total walking/jogging/cycling miles per week +1].
Explanatory Variables Coefficient  t Beta
Constant 0.842 4.363
Travel Liking [1, ..., 5]
Personal vehicle travel (SD) -0.120 -4.023 -0.096
Walking/jogging/cycling travel (SD) 0.424 14.463 0.361
Lifestyle
Family & community-oriented factor score[-3.9, 2.1] -0.0781 -2.215 -0.053
Personality
Adventure seeker factor score[-2.6, 2.7] 0114 3.645 0.092
ExcessTravd [0, ..., 26]
Excess Travel indicator 0.0339 4992 0.130
Mobility Constraints
Percent of timeavehicleisavailable [0, 20, ...., 100] -0.00297 -2.722 -0.068
Demographics
Dummy for Concord [0,1] -0.327 -4.728 -0.125
Dummy for Pleasant Hill [0,1] -0152 -2.342 -0.061
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.261 (R? = 0.265) F-statistic = 60.54 (p = 0.000)

Thismodd is, not surprisingly, heavily influenced by how much an individud likes to wak. This affinity
probably affects everything from where the individua chooses to live to how many vehicles the family
owns. Wheress liking for walking is pogtively rdated to the amount people walk, a liking for travel by
persond vehicle is negatively related to how much people walk, reveding a complementary effect and
suggesting that, at least a the margin, travel-related choices (certainly mode, but also degtination and
frequency) among available dterndtives are influenced by the rdative affinities for each mode,

Waking is dso shown to be postively associated with adventure seekers and excess travelers. This
may be capturing those people who love to travel, but who do not exclusvely associate that love with
the speed or status of auto travel. All but one of the Excess Trave activities comprising the index (the
exception being “trave in an off-road vehicle’) could be accomplished by walking as well as by other
means.

The negative impact of walking on being family and community-oriented probably reflects the spatio-

tempora congraints associated with family and community responshilities, congraints that decrease the

opportunities for traveling by the dower mode of walking (whether to reach specific activities or as a
recregtiona activity itsdf). Concord and Pleasant Hill resdents, consstent with stereotypica suburban
travel patterns, wak less than North San Francisco resdents (with the difference being doubly

pronounced for Concord, consgtent with it having alower density than Pleasant Hill).

Findly, dthough many may view not having a vehicle avalable 100% of the time as a burden, this may
aso be a choice made by those who vaue other travel options. It islogica that individuas who do not
aways have access to a vehicle walk more, but this is not necessarily a Sgn of a disutility or mode
captivity for those individuas.

3.8 Long-Distance Total Miles Traveled Per Year
Conggtent with the American Travel Survey, which periodically measures the long-distance travel of a

large, representative sample of Americans, long distance was defined in our survey as greater than 100
miles one way. This definition is suited for loca travel and for the purposes of discussng everyday
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travel. However, it has the inevitable consequence of lumping trips between San Francisco and the
Sacramento, Cdifornia metropolitan area with trips from San Francisco to Thaland. Obvioudy these
trips, while both defined as long digtance, will vary significantly in who can and will make them, what
congraints there are on the trip, the modes that may be used, and numerous other factors. This should
be kept in mind when considering the long-distance models below. Further, where the short-distance
models were for weekly travel, the long-distance models are based on yearly estimates.

In view of the diverse nature of the trips comprising total long-distance miles, it is not surprising thet it
required 17 variables plus the congtant term to explain 27% of the variance in this variable (see Table
8). By far, the mogt important explanatory variable in this mode is income. The higher the persond
income, the more yearly long-distance travel. The other Demographic variables dso have generdly
intuitive 9gns eg. the more driver’s licenses in the household the more trave in general could be
expected. Particularly with our definition of long distance (both in view of the 100-mile cutoff which
dlows many persona-vehicle trips to quaify as long disance, and in view of the log transformation
which reduces the impact of longer trips that are more likely to be by air), the number of driver's
licenses may subgtantialy affect the long-distance travel. To baance this effect, as the number of people
in the household increases, the amount of long-distance travel decreases, probably owing to both the
expense of traveling long-distance with more people and the responsbilities of a family congraining the
individud’s travel opportunities. Not surprisingly, physica or menta limitations on flying aso reduce the
amount of long-distance trave that an individua does.

Table 8: Long-distance Total Miles Traveled Per Year Model Results (N = 1263)
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Dependent Variable The natural log of [total long-distance miles traveled per year (for all
purposes and by all modes) +1].
Explanatory Variables Coefficient t Beta
Constant 7.714 9.817
Objective Mobility
Frequency of tripsto eat ameal (SD) [1, ..., 6] 0.192 3334 0.097
Frequency of commutetrips (SD) [1, ..., 6] -0.258 -2.874 -0.070
Frequency of trips for entertainment/recreational/social
purposes (SD) [1, ..., 6] 0.153 2529 0.075
Travel Liking [1, ..., 5]
Personal vehicletravel (SD) -0.195 -3.399 -0.087
Attitudes
Travel stressfactor score[-1.9, 2.9] -0.213 -3.123 -0.088
Commute benefit factor score [-2.9, 2.6] -0.191 -3.055 -0.083
Lifestyle
Frustrated factor score[-2.0, 2.7] -0.197 -2.995 -0.082
Status seeking factor score [-1.7, 2.7] -0.142 -2.242 -0.058
Personality
Adventure seeker factor score[-2.6, 2.7] 0.230 3.606 0.103
ExcessTrave [0, ..., 26]
Excess Travel indicator 0.05%4 4591 0.125
Mobility Constraints
Limitationson flying [1,2,3] -0.726 -3.043 -0.075
Demographics
Respondent has adriver’slicense[0,1] 1.0218 2475 0.061
Number of othersin household with driver’slicense 0.201 3.761 0.129
[0,1,...]
Personal income category [1, ..., 6] 0.336 9.376 0.244
Number of peoplein the household [1, 2, ...] -0.212 -3.722 -0.130
Dummy for Concord [0,1] -0.653 -5.087 -0.139
Dummy for Pleasant Hill [0,1] -0.292 -2.466 -0.065
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.268 (R? = 0.278) F-statistic = 28.15 (p = 0.000)

One interesting finding is that residents of Concord and Pleasant Hill travel less for long-distance than
resdents of North San Francisco. This may be partidly a function of income and family sze (incomesin
North San Francisco are higher, and households are smaller than in our suburbs). But since those two
variables are dso in the mode directly, it appears to be telling us something beyond that. It may reflect a
sort of overal travel time budget, with suburban residents trading off grester short-distance travel (as
indicated in Tables 2, 3, 5, and 6) for lesslong-distance travel, and conversely for urban residents.

The remaining explanatory variables may be, to a greater or lesser extent, Lifestyle indicators. They
cregte ardatively consstent picture. The more an individua is an adventure seeker and excess traveler,
and the more she makes short-distance trips to eat a medl or for entertainment or socid purposes, the
more she travels long-distance as well. Conversdly, the more she commutes (and sees the benefit of the
commute), is frustrated or status seeking, and experiences travel dress, the less she travels long
distance. Like the suburban dummies, the commute variables probably aso reflect a tradeoff between
short-distance and long-distance travel, whereas the other, postively-related, short-distance variables
indicate a complementary effect. It is not surprising that both mechanisms are at work, but it illustrates
the complex nature of these relationships.
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The interpretation of the frustrated factor score is Smilar to that associated with the modd for short-
distance entertainment miles per week shown in Table 5. The negative coefficient of status seeking is
somewha surprising, since we expected long-distance travel to be one manifedtaion of datus.
However, snce the main satements comprising our status seeking factor relate to cars (with “a car is
nothing more than a convenient way to get around” loading negatively, and “a car is a atus symbol”
loading positively) and materia goods (with “the one who dies with the most toys wins’ and “a lot of
the fun of having something nice is showing it off” both loading postively), this score may tend to reflect
the person whose priorities are home, persona luxuries, and car rather than expendve long distance
travel. It is dso important to redize that seeking or valuing status (which is what the factor mesasures)
does not confer the means to achieve it. Thus, not al status seekers have the income, occupation, or
lifestyle to support alot of long-distance travel, even if that were one desired form of status.

3.9 Long-Distance Work or School-Related Miles Traveled Per Year

As mentioned before, due to our definition of long-distance travel, people may find themselves traveling
“long-distance’ for many activities. These activities may include any range of responshbilities, duties or
opportunities through either the workplace or school. However, the respondents were explicitly asked
to exclude regular commuting from this category.

As with many of the long-disance modds, the most important explanatory variable in this modd (Table
9) is persond income, and as expected it is positively related to totd travel for long-distance work or
school-related activities. The female dummy is negatively related to long-distance work/school-rel ated
activities, meaning, dl dse equd, that men are traveling more for work/school-related purposes —
perhaps pointing to ether a priority difference or a difference in education or employment opportunities
between men and women.

Those who travel more for work or school-related activities tend to have the adventure seeking and
organizer persondity types. Other analyses of these data have shown that the organizer persondlity is
associated with manageria occupations, and this group would naturaly be expected to travel for work
more than average. Presumably, someone who loves adventure is more likely to seek out opportunities
to travel for work or school, and then to stay in those positions, than someone who is not adventure
seeking. Similar arguments can be made to support the positive relaionship between Excess Trave and
long-distance work or school-related activities.

Table 9: Long-distance Work/School-Related Miles Traveled Per Year Model Results
(N =1307)
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Dependent Variable The natural log of [all long-distance work-related miles (by all modes) +1].
Explanatory Variables Coefficient  t Beta
Constant 0.222 0304
Objective M obility
Frequency of tripsto eat ameal (SD) [1, ..., 6] 0.228 2173 0.055
Frequency of trips for work/school-related activities (SD)
[1,...,6] 0.197 2.834 0.072
Travd Liking [, ..., 5]
Personal vehicletravel (LD) -0.382 -3235 -0.088
Work/school-related travel (LD) 0.874 7.646 0.203
Long-distance travel overall -0429 -3.041 -0.090
Per sonality
Adventure seeker factor score [-2.6, 2.7] 0.624 4.958 0.136
Organizer factor score[-2.9, 2.6] 0.317 2454 0.062
ExcessTrave [0, ..., 26]
Excess Travel indicator 0.0567 2103 0.058
Demographics
Femde[0,1] -0.635 -2.969 -0.077
Personal income category [1, ..., 6] 0.756 9.966 0.264
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R*=0.214 (R* = 0.220) F-statistic = 36.50 (p = 0.000)

The frequency with which short-distance trips are made for work or school-related activities and to eat
amed are dso pogtively related to the dependent variable. We argue, once again, that these variables
illugtrate a lifestyle in which work or school-related activities are important (or at least frequent). Going
out to eat amed may be part of this lifestyle as late trips to the library or to work for the evening may
include a stop by a restaurant for a med. It indicates a lifestyle where more time is spent outside of the
home.

Turning to the three Sgnificant Travel Liking variables, it is not surprising thet a dominant liking for long-
distance travel by persond vehicle resultsin fewer miles traveled (long distance), both since car trips will
amog inevitably tend to be shorter than arplane trips, and since someone with a relative didike for
arplanetravd may try to avoid work assgnments involving such travel. The remaining two Traved Liking
variables should be consdered together. The Trave Liking for work or school-related trips reflects the
expected postive relationship that the more | like travel in a certain category, the more | will do it. The
negetive coefficient of Trave Liking for long-distance travel overal tempers this straightforward effect. If
one's overdl affinity for long-distance travel is dominated by how one feds about work or school-
related trave, then the vaues of those two variables will tend to be equal and the net effect on Objective
Mobility will be the expected postive one. On the other hand, if one's affinity for long-distance trave
overdl is much higher than tha for work or school-rdated travel in particular, then one is presumably
more fond of long-distance entertainment travel than of long-distance work or school-related travel, and
the negative net impact of the two variables on Objective Mobility is dso reasonable: the more | prefer
entertainment travel over work or school-related travel, the less | may try to travel for work or school-
related purposes.
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3.10 Long-Distance Entertainment Miles Traveled Per Year

Our use of theword “entertainment” to describe this category is shorthand for the label presented to the
respondents in the survey, which was * entertainment/recreationd/socid (including vacation, etc.)”.

The most interesting aspect of this modd, shown in Table 10, is that it is one of only two Objective
Mohbility modds where the femae explanatory variable is podtive, meaning that — dl dse equa —
women travel more than men in the categories represented by the dependent variables. However, it is
unclear a this point why thisis so. We could be capturing the effect of young, economicaly independent
women in San Francisco (in view of the negative suburban dummies) who are a a life stage in which
they have the money, time and inclination to travel. Perhaps it indicates a different st of priorities for
women compared to men with otherwise smilar demographic characteristics. We could be capturing a
difference in family trips. perhaps women are becoming more responsible for family vacations and taking
more trips without their spouses. Or it may smply be indicating, not that women are traveling more
frequently than men, but that they are traveling greater distances (which is supported by the other mode
in which femde is postive, long-disance ar trave). The question “why” 4ill remains, however, snce
conventiona wisdom holds that men travel greater distances than women (as in fact we find to be the
case in the modd for long-distance work/school-related travel). Most of the prior empirica evidence on
this point, though, relates to local (short-distance) travel; much less is known about gender differencesin
long-distance travel, and this result points to a fascinating direction for further research.

The neighborhood dummies are dso sgnificant in this mode, and are negatively related to long-distance
entertainment travel. The suburban areas have a higher percentage of families and greeter short-distance
travel. These aspects of the suburban neighborhoods may partidly explain why they travel less for
entertainment purposes. Having a family may congrain the distance or frequency of trave (or both), in
which case discretionary trips may be limited. And the larger amount of short-distance travel may have
the effect of using up time (and inclination) for travel so that other, discretionary, long-distance trips are

not as gppeding.

The rest of the Demographic explanatory variables are generdly intuitive. The higher the persond
income, the more entertainment trave is possible. A condition which limits an individud’s ability to fly
will ultimately limit the totd distance, if not necessarily the frequency, of long-distance travd. Such a
condition may not be absolute, and hence it is interesting but not surprising thet it is sgnificant to
discretionary entertainment travel but not to the more mandatory work-related travel modeled in the
previous section. Having a driver’s license makes travel in generd and long distance travel in particular
more possible.

The Objective Mohility explanatory variables that are significant in this model are the frequency of
short-distance trips for socid activities and the weekly miles to eat a med. The positive relationships
between these variables and the dependent variable indicate a lifestyle which prioritizes socid and
entertainment trips. The liking for short-distance persond vehicle trips and the Excess Trave indicator
further support long-distance entertainment travel by indicating an affinity for travd in generd. In
contrast, the commute benefit factor score and workaholic factor score are negatively associated with
long-distance entertainment travel and indicate a prioritization of work. Findly, as seen in the modd for
total long-distance travel, the more stress associated with travel, and the more frustrated respondents
arein generd, the lessthey travel for entertainment purposes.
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Table 10: Long-distance Entertainment Miles Traveled Per Year Model Results (N = 1298)

Dependent Variable The natural log of [all the long-distance entertainment/recreation/social miles
(by al modes) +1].
Explanatory Variables Coefficient t Beta
Constant 4.827 6.543
Objective M obility
Weekly milestraveled to eat ameal (SD) [3 0] 0.0149 3298 0.086
Frequency of trips for entertainment/recreational/social
purposes (SD) [1, ..., 6] 0334 4916 0.133
Travd Liking [, ..., 5]
Personal vehicletravel (SD) -0.222 -3.077 -0.081
Attitudes
Travel stressfactor score[-1.9, 2.9] -0.322 -3.947 -0.109
Commute benefit factor score [-2.9, 2.6] -0.256 -3.296 -0.091
Lifestyle
Frustrated factor score[-2.0, 2.7] -0.276 -3.129 -0.094
Workaholic factor score[-2.1, 2.7] -0.237 -2.527 -0.074
ExcessTravd [0, ..., 26]
Excess Travel indicator 0.09897 5.773 0.156
M obility Constraints
Limitationson flying [1,2,3] -0.623 -2.087 -0.053
Demographics
Femde[0,1] 0425 3.265 0.087
Respondent has adriver’slicense[0,1] 1270 2408 0.061
Personal income category [1, ..., 6] 0.264 5.637 0.157
Dummy for Concord [0,1] -0.946 -5.961 -0.166
Dummy for Pleasant Hill [0,1] -0.437 -2.926 -0.080
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.193 (R? = 0.201) F-statistic = 23.12 (p = 0.000)

3.11 Long-Distance Personal Vehicle Miles Traveled Per Year

The adjusted R for this modd (shown in Table 11) is quite low. This may be due to counteracting
effects of variables such as income (which may explain its lack of significance here — one of only two of
these 11 modds in which income does not gppear) — high income may generate high persond vehicle
miles in Winnebagos or driving to second homes, but low income may adso generate high persond
vehicle miles as people choose vacation destinations within driving distance rather than those requiring
more expensve airline travel. Our definition of long-distance will further increase the heterogeneity of
this category in terms of attitudes and reasons for traveling, making the variation in the dependent
variable more difficult to explain.

Four Trave Liking variables are sgnificant in this modd, with the most important varigble in the model
being the liking for long-distance persond vehicle trave. The direction of causdity for this variable is
intuitively correct: the more | like to travel long distances in a persond vehicle, the more yearly miles|
travel long-distance in a persond vehicle. However, this is tempered by the other three Travel Liking
variables — liking for short-distance travel in abus, in a persond vehicle, and to eat a med — which are
al negatively related to long-distance travel in a persond vehicle. These may show an income effect
(particularly liking for bus and to eat a medl) or a prioritization of short-distance over long-distance
travel. In particular, congdering the two liking for persona vehicle travel variables together, we can see
apotentia tradeoff effect. If one likes persond vehicle travel equally whether it is short distance or long
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distance, the net effect of those two variables will be positive as expected. However, if one likes short-
distance persond vehicle travel much more than long-distance persond vehicle travel, the net impact is
negetive, which isaso anaturd result.

Table11: Long-distance Personal Vehicle Miles Traveled Per Year Model Results
(N =1335)

Dependent Variable The natura log of [al long-distance miles by personal vehicle, for both
entertainment and work and school-related travel +1].
Explanatory Variables Coefficient t Beta
Constant 2972 4401

Objective M obility
Freguency of trips for work/school -related activities (SD)

[1,...,6] 0.116 2192 0.059
Frequency of trips for entertainment purposes (SD) 0.195 2.316 0.064
[1,...,6]
Weekly milestraveled in apersonal vehicle (SD) [2 Q] 0.00207 4.206 0.118
Travd Liking [, ..., 5]
Personal vehicletravel (SD) -0.267 -2.586 -0.079
Bustravel (SD) -0.281 -3.322 -0.089
Travel to eat ameal (SD) -0.257 -2.206 -0.061
Personal vehicletravel (LD) 0462 4997 0.148
Lifestyle
Frustrated factor score[-2.0, 2.7] -0.287 -3.006 -0.080
ExcessTrave [0, ..., 26]
Excess Travel indicator 0.0737 3.723 0.105
Mobility Constraints
Percent of timeavehicleisavailable [0, 20, ...., 100] 0.0133 4034 0.113
Demographics
Dummy for Concord [0,1] 0467 2442 0.066
SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses
Adjusted R?=0.097 (R* = 0.104) F-statistic = 13.98 (p = 0.000)

On the other hand, the actud miles traveled in a persona vehicle for short-distance trips, together with
the other Objective Mohility variables as well as the Excess Trave indicator, suggest a complementary
effect between short-distance and long-distance travel: the more one travels short distance, the more
one aso travels long distance. The fact that both tradeoff (subgtitution) and complementarity effects
gppear — in the same modd, no less — is further testimony to the complexity of the relationships under
study, but dso testimony to the potentia for sorting out some of the complexity through a rich set of
variables and carefully specified modds. While a sngle-equation modd is very limited in this regard, we
expect to be able to andyze these relaionships even more effectively as we progress to the multiple-
equation mode structure described in Section 1.

The more frudtrated individuds fed with ther lives, the less long-distance trave they do in a persond
vehicde. When this varigble is sgnificant in a modd it is conggently negative, showing a negative
relationship to trave in generd.

Findly, the Concord dummy and the percent of time a vehide is available are Sgnificant in this modd.
While residents of North San Francisco and Pleasant Hill travel more by air than Concord residents, all
else equal (see next model), residents of Concord travel farthest by persona vehicle for long-distance
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travel. Vehicle availability has the logicd positive sgn in this modd — the more avehide is available, the
farther an individud drives for long-distance travel.

3.12 Long-Distance Air MilesTraveled Per Year

This dependent variable includes dl air travel over 100 miles, whether between San Francisco and Los
Angeles or between San Francisco and Bangkok. With this broad a definition, the ability of the model
(Table 12) to explain 30% of the variation in long-distance air travel isfarly impressve.

Severd Demographic characteristics immediatdy stand out as interesting in this modd. Firdt, as with
many other modds, persond income is a very important predictor of air travel — the most important
variable in the model. Second, in contrast to the persond vehicle modd, resdents of Concord travel the
least by air, dl dse equa. And third, thisis the second modd in which the femae varidble is positive, S0
women tend to travel more for entertainment purposes (long distance) and by air than men. The find
two Demographic variables are age of respondent and number of people in the household 6-15 years
old. The household composition should obvioudy affect the amount of ar travel that is possble, and
having children in school is a limiting factor on air travel. The older the respondent, the less air trave he
does as wdl. As with previous models, we attempted severa transformations of the age category
variable, but none provided a better interpretation or improved the model.

The Trave Liking variables that are sgnificant in the modd are intuitive: the more | like traveling long-
distances in a persond vehicle, the less | travel by arplane, and the more | like traveling long-distance
for work or school-related activities, the more | travel in an airplane.

The frequency of short-distance travel by various purposes shows a smilar lifestyle tendency asin the
mode for work/school-related travel: the more | go out to eat a med or travel for work or school
related activities, the more my life exigs outsde the home and the more willing | am to travel by
arplane. On the other hand, the more | commute the less air travel | will do. This commute prioritization
is supported by the negative sgn of the commute benefit factor. These could be taken together to
indicate an emphasis on work and a willingness to use trave time for locd commuting rether than for
making air trips for those with high values on these variables. Travel dtress and the frudtrated Lifestyle
factor are negatively associated with traveling by air (as they are in any modd in which they appear),
while being an adventure seeker is, once again, positively associated with long-distance travel. The high-
dengty atitude factor is pogtively associated with air travel, a further indication that resdents of North
San Francisco travel by air more than suburban residents, dl ese equal.

Table 12: Long-distance Air MilesTraveled Per Year Model Results (N = 1302)

Dependent Variable The natural log of [all long-distance miles by airplane, for both entertainment
and work and school-related travel +1].

Explanatory Variables Coefficient t Beta
Constant 7573 6.742

Objective M obility
Frequency of tripsto eat ameal (SD) [1, ..., 6] 0.345 4024 0.098
Frequency of commutetrips (SD) [1, ..., 6] -0.488 -3.146 -0.075
Frequency of trips for work/school-related activities (SD) 0.139 2452 0.060
[1,...,6]

Travd Liking [, ..., 5]
Personal vehicletravel (LD) -0.364 -3.896 -0.098
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Work/school-related travel (LD) 0.215 2.359 0.058
Attitudes

Travel stressfactor score[-1.9, 2.9] -0.265 -2.169 -0.062

Commute benefit factor score [-2.9, 2.6] -0.237 -2.200 -0.058

Pro-high density factor score[-2.5, 2.3] 0.590 4.999 0.136
Lifestyle

Frustrated factor score[-2.0, 2.7] -0.406 -3.741 -0.095
Per sonality

Adventure seeker factor score[-2.6, 2.7] 0.391 3710 0.099
Demographics

Femde[0,1] 0.399 2238 0.056

Agecategory [1, ..., 5] -0.367 -2.653 -0.067

Number of people 6-15 yearsold in household [0, 1, ...] -0.798 -5.470 -0134

Personal income category [1, ..., 6] 0.647 10.080 0.264

Dummy for Concord [0,1] -1.277 -5.974 -01%4

SD = Short Distance LD = Long Distance [ ] = range of possible or observed responses

Adjusted R?=0.286 (R* = 0.294) F-statistic = 35.76 (p = 0.000)
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4. DISCUSSION AND CONCLUSIONS

The adjusted R’s for these models range from 0.097 for the long-distance persond vehicle model, to
0.520 for the short-distance persond vehicle modd, probably reflecting both the heterogeneity in the
long-distance personal vehicle responses (as discussed in Section 3.10), and the respondents’ level of
comfort and familiarity with short-distance travel in a persond vehicle. The observant reader will have
noticed that severd variables gppear in many of the 11 models of Objective Mobility. Table 13
recapitulates the varidbles sgnificant in each mode, with pogtive and negative sgns indicating the
direction of influence for each varidble. Of the 41 variables sgnificant in a least one modd, 17 are
ggnificant in at least half of the short- or long-distance travel models (represented by the shaded rowsin
Table 13). The directions of influence for these 17 explanatory variables are generdly intuitive and
congstent, and illudirate interesting trends.

For ingtance, the commute speed variable is positively related to distance traveled in four of the Sx
short-distance modes but is sgnificant in none of the long-distance models, a naturd result for this
indirect indicator of locd/regiona accesshility and highway level of service. On the other hand, the
amount of travel for short-distance purposes such asto eat amed, for work or school-related activities,
and for entertainment purposes seems to have a more consistent influence on long-distance travel. As
we suggested in the discussions of the individua modes, the influence of these short-distance purpose
variables seems to be tied to prioritization of certain types of travel and lifestyle decisons. In generd
they indicate a complementary effect between short-distance and long-distance travel, as well as
complementarity among short-distance travel for work or school-related purposes, entertainment, and
edting amed. Both effects are quite plausible.

The Travel Liking variables are key to the centra theses of this study, that there is an intringc affinity for
travel for its own sake (varying by individua, purpose, mode and circumstance), and that such an affinity
will result in adding travel a the margin that is unnecessary or excess from the perspective of smply
meeting the demand for spatidly separated activities (it is not excess from the standpoint of maximizing
the individud’s utility). The sgnificance of Travel Liking variables (and rdated variables, discussed
below) in a number of these models of Objective Mohility provides empirical support for these
hypotheses. Whenever liking for travel in a certain category appears in the modd of Objective Mobility
in that same category (entertainment and walking for short distance and work/school-related and
persond vehicle travel for long distance), it has a pogtive sgn, consstent with our expectation that
people generdly try to do more of thingsthey like.

There are some naturd “cross-category” relaionships as well. For example, liking for long-distance
work or school-related travel is pogtively reated to Objective Mobility not only in its own category, but
for long-distance airplane travel and short-distance work and school-related travel as well. In other
cases the cross-category relationship is negative but adso logica, suggesting some tradeoffs. For
example, liking for short-distance travel in a persond vehicle has a negative impact on long-distance
travel in apersond vehicle, and liking for long-distance persond vehicle travel has a negative impact on
long-distance travel for work or school-related purposes and travel in an airplane.

Table 13: Comparison of Significant Variables Across All Models

| SHORT DISTANCE | LONG DISTANCE
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Adjusted R?

1308 (Total

0.391

0.388

1313 |Commute

0.330

0.328

1313 |Work/School

0113

0.107

1301 |Entertainment

0.139

0131

1308 |Personal Vehicle

0.523

0.520

1351 (Walk/Jog/Cycle

0.265

0.261

1263 |Total

0.278

0.268

1307 |Work/School

0.220

0214

1298 |Entertainment

0.201

0.193

1335 |Personal Vehicle

0.104

0.097

1302 (Airplane

0.294

0.286

VARIABLE

Objective M obility
Commute speed

Frequency of trips or weekly miles
traveled to eat a meal (SD)
Frequency of commute trips (SD)

Frequency of trips for work/school
related activities (SD)

Frequency of trips for entertain-
ment/social/recreational purposes
(SD)

Frequency of travel taking others
where they need to go (SD)

Weekly miles in a personal vehicle
(SD)

Travel Liking
Personal vehicle (SD)
Walking/jogging/cycling (SD)
Bus (SD)
Tripsto eat ameal (SD)

Entertainment/recreational/social
(SD)
Personal vehicle (LD)

Work/school-related (LD)
Overal travel (LD)

Attitudes
Travel stressfactor score
Commute benefit factor score

Pro-environmental solutions factor
score
Travel freedom factor score

Pro-high density factor score
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Total

SHORT DISTANCE

Personal Vehicle

Commute
Wor k/School

Walk/Jog/Cycle

Total

30

LONG DISTANCE

Entertainment
Personal Vehicle

Wor k/School
Airplane

Feel attached to neighborhood

+|Entertainment

Lifestyle
Frustrated factor score
Workaholic factor score

Family &
factor score
Status seeking factor score

community-oriented

Per sonality
Adventure seeker factor score

Organizer factor score

—+
=+

Excess Travel
Excess Travel indicator

M obility Constraints

Percent of time a vehicle is
available
Limitations on flying

Demogr aphics
Respondent has adriver’slicense

Number of others in HH with
driver'slicense
Femde

Age category
Personal income category

Number of personal vehiclesin the
HH
Number of people in the household

Number of people 6-15 yearsold in
HH
Dummy for Concord

Dummy for Pleasant Hill
Suburban

+

+ +

Of the Trave Liking varigbles that enter the models, only the persond vehicle liking (for short-and long-
distance) affects the Objective Mobility dependent variables with any regularity. This may be expected
asfor mogt individuds, the persond vehicle is the dominant mode of transportation.

The (two) Attitude and (one) Lifestyle factors that most commonly influence the dependent variables are
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travel dress commute benefit and frudtraied. All three of these consgently negetively influence
Objective Mohility, particularly long-distance travel. The commute benefit factor influences three long-
distance models (totd, entertainment, persona vehicle), but none of the short-distance models. The
adventure seeker Persondity factor score and Excess Trave indicator, as expected, each postively
influence over hdf of the dependent variables studied; one or the other of these variables gppears in
every modd except the one for commuting. While the absence from the commuting modd is not
epecidly surprising, what may be surprising is the presence of these varidbles in modes for other
“mandatory” travel, namely short- and long-distance travel for work/school-related purposes. The
implication is that even mandatory travel may have a discretionary eement — that those who vaue travel
for its own sake are more likely to seek out (or create) and remain in jobs involving work-related trave,
and/or to volunteer for optiond work assgnments involving travel.

Together, these variables provide further powerful evidence of the degree to which our travel choices
are influenced by attitudes and persondity, and not purdy driven by a mechanicd response to
demographically generated needs. Traditiona disaggregate models of Objective Mobility that contain
only demographic (and occasiondly trangportation supply) variables offer a serioudy incomplete picture
of the factors generating a demand for travel.

Neverthdess, severd of the strongest explanatory varigbles are in the Demographic section. Persona
income gppears in nine of the eleven models and, in the long-distance models, tends to carry the most
explanatory weight. Persond income is dways podtively rlated to amount of travel. Femde is
ggnificant in five of the modes and holds severd surprises. While (as expected) being femde is
negetively rdated to trave for the two short-distance travel modelsin which it is significant and for long-
distance work or schoal travd, it is podtively relaed to long-distance entertainment travel and arplane
travel. This pattern may illustrate the difference between discretionary and mandatory travel, but further
andysis is needed to truly understand the significance of this commonly used variable in our Objective
Mohbility models. The percent of time a vehidle is available has a sgnificant influence on more than haf of
the modes, pogtively affecting each except waking trips. This is further evidence of the well-known
relationship that a vehicle owned is a vehicle used.

Findly, the neighborhood dummies are consstently significant. Either the Concord dummy, Pleasant Hill
dummy or the suburban variable (which was used when Concord and Pleasant Hill were both significant
in the mode and had similar coefficients) are Sgnificant in nine of the eeven modds. This seemsto show
the connection between land use patterns and amount of travel.

Table 14 presents a preliminary quantification of the impacts of severd of these variables on the amount
of travel demanded: Trave Liking, the travel sress Attitudinal factor, the adventure

Table 14: Preliminary Assessment of the Impacts of Selected Subjective Variableson
Objective M obility

When the corresponding %
Travel Liking variableis» change
the dependent 1 2 3 4 5 from 3to
varigble s is: 4
SD Entertainment 748 8.80 10.32 12.07 14.10 17.03
SD Walk/Jog/Cycle 1.06 215 381 6.36 10.25 66.72
LD Work/School-Related 1140 28.69 7013 169.40 407.21 14155
LD Personal Vehicle 8324 132,67 211.10 335.55 533.02 58.95




Redmond and Mokhtarian 32
When the Travel Stress %
factor is» change
the dependent variable + is: -2 -1 0 1 2 fromlO ©
SD Entertainment 14.82 12.97 11.33 9.89 8.61 -12.75
LD Total 6227.27 5034.89 4070.78 3291.25 2660.95 -19.15
LD Entertainment 3424.21 2482.34 1799.46 1304.37 945.42 -27.51
LD Airplane 1708.53 1310.99 1005.89 771.74 592.04 -23.28
When the Adventure %
Seeker factor is» change
the dependent variable -2 -1 0 1 2 fromOto
vis: 1
SD Total 128.41 145.34 164.49 186.14 210.62 13.16
SD Work/School-Rel ated 3.02 3.70 450 5.44 6.53 20.79
SD Entertainment 8.40 9.72 11.24 12.97 14.94 15.38
SD Persona Vehicle 73.80 85.42 98.84 114.34 132.25 15.69
SD Walk/Jog/Cycle 417 479 5.49 6.26 7.14 14.22
LD Total 2534.94 3191.24 4017.41 5057.38 6366.50 25.89
LD Work/School-Related 15.18 29.20 55.38 104.25 195.47 88.24
LD Airplane 449,65 665.13 983.64 1454.45 2150.37 47.86
When the Excess Trave %
indicator is» change
the dependent variable + is: 0 4 8 1 16 from80 to
SD Entertainment 9.40 10.33 11.34 12.44 13.64 20.67
SD Walk/Jog/Cycle 3.98 471 553 6.48 757 39.00
LD Total 2535.99 3215.85 4077.88 5170.92 6556.86 60.80
LD Work/School-Related 36.18 45,64 5752 7242 91.11 58.99
LD Entertainment 879.54 1259.78 1804.21 2583.75 3699.91 105.13
LD Persona Vehicle 13841 186.18 250.31 336.43 452,06 80.85

Notes. Theentriesin each cell are the approximate raw miles predicted from our Objective Mobility models, with all
explanatory variables except the noted one evaluated at the sample means. SD = Short Distance; dependent variable
units are miles’'week. LD = Long-Distance; dependent variable units are miles/year.

seeker Persondity factor, and the Excess Trave indicator. The columns of the table represent the given
explanatory variable taking on five different vadues. For Travd Liking, those vaues are amply the five
points of the ordinal scale on which it was mesasured, coded from 1 to 5. For the two standardized
factor scores, the points are 0, +/-1, and +/-2, roughly corresponding to the sample mean, and one and
two standard deviations above and below the sample mean (the correspondence is not exact, since the
means and dandard deviations differ dightly for this subsample of the entire data set, but the integer
points are chosen for convenience). For the Excess Trave indicator, the pointsare O, 4, 8, 12, and 16,
corresponding approximately to the sample mean (7.97) plus or minus one and two standard deviations
(4.26), respectively. The cdls of the table are the predicted number of miles traveled in the row
category, when the given explanatory variable takes on the column vaue, and dl other explanatory
variables are evaluaed at their sample means. The find column of the table presents the percentage
change in miles traveled for someone with a higher vaue of the given explanatory variable, compared to
someone having areference vaue.
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The reaults are intriguing — demongtrating Szable effects of the sdected variables on milestraveled. For
example, dl dse equa, people who “liked” long-distance persond vehicle travel (scoring 4 on the 5-
point scae) covered nearly 60% more long-distance persond vehicle miles than those who were
“neutral” about that type of travel (scoring 3). People who liked long-distance work/school-related
trips, traveled more than twice as far as those who were neutra (the per-person distances in this
category shown in Table 14 are smal because they include a szable proportion of the sample who
made few or no such trips, but presenting the numbers in this way is important for understanding the
relative magnitudes of each type of travel in the sample as awhole, not just among those who engage in
agiven type of trave).

People whose score on the adventure seeker factor was about one standard deviation above the mean
traveled 21% more miles per week for short-distance work-rdated activities than those having
gpproximately the mean score on this factor. The same people traveled 16% more miles in a persond
vehicle per week, 48% more miles in an arplane per year, and 88% more miles per year for long-
distance work-related activities than did their “average’ counterparts. Overdl, the plus-one-standard-
deviation adventure-seekers traveled 21.7 more short-distance miles per week, and 1,040 more long-
distance miles per year, than those of only average adventure-seeking inclinations.

We examined the impact of the travel dress factor to illudtrate that the effect on distance traveled of
these subjective variables is not dways postive. For example, dl ese equa, people having a travel
stress score about one standard deviation above the mean traveled 19% (about 780) fewer miles a year
for long-distance trips than those with an average travel stress score.

It can legitimately be argued that the grester amounts of travel by travel-likers and adventure-seekers
are not necessarily “excess’ (representing travel purely for its own sake, or for the sake of concomitant
activities) — they may smply represent alogicd digtribution of the travel that “needs’ to be done (trave
required to reach dedred dedtinations), in proportion to the extent that travel is enjoyed by the
individud. For example, if one member of a household considers grocery shopping travel to be an
adventure, that person is likely to be the one doing the grocery shopping for that household, without
necessarily inventing excess grocery shopping trips (athough the later outcome is certainly a possibility
aswdl).

However, the frequently significant impact of the Excess Traved indicator (ETI) weskens this argument.
Recdl that the ETI ranges from 0 to 26, where each of 13 excess travel activitiesis given a score of O if
it is seldom or never done by the respondent, 1 if it is done sometimes, and 2 if it is done often. The
sample mean is 8 and the standard deviation is about 4; hence someone who never engages in excess
travel would fal about two standard deviations below the mean. It is relevant to take such a person as
the benchmark, as representing “typica” behavior if al travel were purely derived (athough part of the
point isthat it is not, in fact, typica for dl travel to be purely derived, since the sample mean ETI is not
closeto 0). Table 14 shows that the individua with an average ETI travels between 21 and 105%
more milesin the various categories than does the person with an ETI of 0. Nevertheless, dthough by
definition an “Excess Travder” must generate some miles that are excess, it is ill unknown what
proportion of the additional miles seen for Excess Traveers conditutes truly gratuitous trave, as
opposed to being a consequence of naturd sorting mechanisms that will alocate needed trave in greater
amounts to those who enjoy it (and conversdly, lesser amounts to those who are stressed by it).
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Overdl, these models carry satisfactory explanatory power for disaggregate models of miles and et the
dage for the structural equations models. Further, they offer intriguing insghts into travel behavior by
illugtrating the importance of predictors (such as Attitudes, Personality and Lifestyle characterigtics and
Trave Liking) other than the typical Demographic characterigtics in explaining travel behavior in generd,
and distance traveled in particular. Although the specific numbers presented here can only be viewed as
tentative, the qualitative message is clear: rather than being purely mechanicaly generated derived from
demographically-driven “needs’, at least some component of travel is generated by Attitudind and
other such charecteristics. That is, the travel distance demanded on the basis of traditiond
Demographic trip generation mechanisms (household sze, number of vehicles, income) can be stretched
or shrunk by non-trivial amounts depending on Attitudes, Trave Liking, Persondity, and other variables.

All ese equa, being an adventure seeker directly trandates to traveling more, and being stressed by
travel directly trandates to traveling less. Thus, improving our understanding of the demand for trave,
and the response to policies or trends affecting that demand, requires that we better understand the role
of these subjective variablesin moderating the “ objectively-generated” demand.
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APPENDI X:

DESCRIPTIVE STATISTICS

FOR THE VARIABLESIN THE MODELS
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Table A.1: Descriptive Statistics for Dependent Variables (before log transfor mation)

. Standard
Variable N Mean Deviation
Tota weekly short-distance miles 1356 | 220.544 191.825
Weekly short-distance commute miles 1356 | 125.742 136.608
Weekly short-distance miles for work/school-related
purposes 1350 | 25.190 70.598
Weekly short-distance miles for
entertainment/socia/recreational purposes 1350 | 23.848 35.441
Weekly short-distance persona vehicle miles 1356 | 177.056 176.666
Weekly short-distance miles walking/jogging/cycling 1356 | 10.468 14.801
Tota yearly long-distance miles 1343 | 11173.492 | 18817.137
Y early long-distance miles for work/school-related
activities 1343 | 4616.902 | 14517.317
Y early long-distance miles for
entertainment/socia/recreational purposes 1343 | 6401.266 | 8088.289
Y early long-distance persond vehicle miles 1343 | 1730.975 | 4360.238
Y early long-distance air miles 1343 | 8913.179 | 17925.583

38
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Table A.2: Descriptive Statistics for Continuous Explanatory Variables

. Missin Standard
Variable N g M ean Deviation
Objective Mobility
Commute speed 1349" | 3 26.457 |16.794
Weekly milesin a persond vehicle (SD) 1354" | 1 175.176 | 169.867
Attitudes
Pro-environmenta solutions factor score 1357 |0 0.000 0.859
Travel stressfactor score 1357 |0 0.001 0.821
Travel freedom factor score 1357 |0 0.005 0.736
Commute benefit factor score 1355° | O -0.010 [0.870
Pro-high density factor score 1355° | 0 0.002 [0.811
Lifestyle
Status seeker factor score 1355 | 0 -0.003 | 0.814
Frustration factor score 1357 |0 0.039 0.832
Family/community related factor score 1357 |0 0.072 0.749
Workahoalic factor score 1357 | 0 0.009 0.758
Per sonality
Organizer factor score 1355° [ 0 0.018 [ 0.809
Adventure seeker factor score 1357 |0 0.057 0.902
Excess Travel
Excess Trave indicator | 1357 |0 | 7968 | 4.255
Demogr aphics
Number of people in the household 1357 |0 2.388 1.228
Number of people 6-15 years old in HH 1348° | 7 0.239 | 0591
Number of persond vehiclesin the HH 1351" | 5 1.868 | 1.058
Number of othersin HH with driver'slicense 1306° | 49 1.008 0.887

1. These variables have outliers that were removed from the analysis: Commute speed = 5 outliers, Weekly milesin a
personal vehicle (SD) = 2 outliers, Number of personal vehiclesin HH =1 outlier.

2. These variables are only significant in the Long Distance models and therefore, the means are calculated only for
those 1355 cases used in the LD models (2 cases were removed from these models as having outlying values on the
dependent variable of interest).
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Table A.3: Descriptive Statistics for Discrete Explanatory Variables

. Valid
Variable (N) Frequency Per cent
Objective Mobility
Frequency of commute trips (SD)

(1355) 1-3 times amonth 10 0.74
1-2 times aweek 51 3.76
3-4times aweek 198 14.61
5 or more times aweek 1096 80.89

Frequency of trips for work/school-

related activities (SD) (1355) Never 160 11.81
L ess than once amonth 279 20.59
1-3 times amonth 355 26.20
1-2 times aweek 243 17.93
3-4 times aweek 147 10.85
5 or more times aweek 171 12.62

Fregquency of tripsto eat ameda (SD)

(1357) Never 16 1.18
L ess than once amonth 97 7.15
1-3 times amonth 361 26.60
1-2 times aweek 598 44.07
3-4times aweek 208 15.33
5 or more times aweek 77 5.67

Frequency of tripsfor

entertainment/recreation/socid activities

(SD) (1355) Never 4 0.30
L ess than once amonth 75 5.54
1-3 times amonth 375 27.68
1-2 times aweek 564 41.62
3-4 times aweek 254 18.75
5 or more times aweek 83 6.13

Frequency of trips taking other people

where they need to go (SD) (1357) Never 230 16.95
L ess than once amonth 376 27.71
1-3 times amonth 326 24.02
1-2 times aweek 219 16.14
3-4 times aweek 104 7.66
5 or more times aweek 102 7.52

Trave Liking

Persond vehicle travel (SD) (1357) Strongly didike 33 243
Didike 125 9.21
Neutral 410 30.21
Like 647 47.68
Srongly like 142 10.46
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. Valid
Variable (N) Frequency Per cent
Travel by bus (SD) (1357) Strongly didike 389 28.67
Didike 473 34.86
Neutral 384 28.30
Like 103 7.59
Strongly like 8 0.59

Walking/jogging/bicydling travel (SD)

(1357) Srrongly didike 54 3.98
Didike 66 4.86
Neutral 332 24.47
Like 663 48.86
Strongly like 242 17.83

Travel to eat amed (SD) (1355) Strongly didike 14 1.03
Didike 93 6.86
Neutral 715 52.77
Like 480 35.42
Strongly like 53 3.91

Entertainment/recregtion/socid travel

(SD) (1357) Srrongly didike 5 0.37
Didike 66 4.86
Neutral 543 40.01
Like 605 44.58
Strongly like 138 10.17

Overdl travel (LD) (1355) Strongly didike 18 1.33
Didike 118 8.71
Neutral 368 27.16
Like 670 49.45
Strongly like 181 13.36

For work/school-related activities (LD)

(1357) Srrongly didike 152 11.20
Didike 331 24.39
Neutral 576 42.45
Like 267 19.68
Strongly like 31 2.28

Persond vehicle travel (LD) (1355) Strongly didike 46 3.39
Didike 211 15.57
Neutral 420 31.00
Like 562 41.48
Strongly like 116 8.56

Attitudes

Fed attached to neighborhood (1342) | Yes 697 51.94
Somewhat 535 39.87
No 110 8.20

M obility Constraints

41
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. Valid
Variable (N) Frequency Per cent
Percent of time avehicleisavailable
(1352) 0 65 4.81

20 34 2.51
40 17 1.26
60 10 0.74
80 62 4.59
100 1164 86.09
Limitations on flying (1353) No limitation 1314 97.12
Limits how often or how
long 33 2.44
Absolutdly prevents 6 0.44
Demographics
Femde (1351) No 660 48.85
Yes 691 51.15
Age category (1356) 23 or younger 44 3.24
24-40 584 43.07
41-64 685 50.52
65-74 28 2.06
75 or older 15 1.11
Persona income category (1326) L ess than $15,000 96 7.24
$15,00 - $34,999 282 21.27
$35,000 - $54,999 405 30.54
$55,000 - $74,999 241 18.17
$75,000 - $94,999 132 9.95
$95,000 or more 170 12.82
Respondent has driver’slicense (1353) | No 18 1.33
Yes 1335 98.67
Dummy for Pleasant Hill (1357) No 988 72.81
Yes 369 27.19
Dummy for Concord (1357) No 1039 76.57
Yes 318 23.43
Suburban (1357) No 670 49.37
Yes 687 50.63
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