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Abstract:

neighbourhoods to provide opportunities to live, work, shop, and socialize at the local scale. This research explores a sample of households

In recent years, land use and transportation planning priorities have shifted from issues of mobility to focus on the capacity of

from Montreal, Quebec, Canada, that engaged in multiple trip purposes on the same day and measures the effects of household, individual,
and trip characteristics on their travel behavior, especially the localization of these trips. A new measure to understand the spatial dispersal of
actual activity space of each household is proposed while controlling for distance traveled. The findings show that levels of regional and local
accessibility have different effects on this new index. Furthermore, these effects vary with household size and sociodemographic factors. This
study could help transportation professionals who are aiming to develop policies to localize household travel patterns through land use and

transportation coordination at the neighborhood and regional scale. As wealthier car-owning households are seen to exhibit more dispersed

travel behavior regardless of accessibility measures, implications for social equity and exclusion are also explored.

1 Introduction

In recent years, land use and transportation planning priorities
have shifted away from issues of mobility to focus on the capac-
ity of a neighbourhood to provide opportunities to live, work,
and socialize at the local scale. As planning for accessibility is
seen to have more sustainable outcomes, measures of acces-
sibility are gaining popularity as comprehensive performance
measures of the interaction between land use and transporta-
tion systems (El-Geneidy and Levinson 2006; Grengs, Levine
et al. 2010). By favouring shorter travel distances and active
modes of transportation, and by influencing household loca-
tion choices, accessibility can also be used as a sustainability
indicator and as a goal in land-use planning. Rather than em-
phasizing increased road capacity and travel speeds, transporta-
tion planners are looking for solutions to increase localized and
short-distance travel.

However, there is a potential downside to this framework.
Often those whose travel patterns are confined to their local
area display this behavior not by choice but because of mo-
bility limitations. In fact, many other reasons may limit indi-
vidual and household travel patterns, including fear or lack
of knowledge about certain areas or destinations and poor or
unreliable transit service. Given identical levels of neighbour-
hood and regional accessibility, we hypothesize that house-
holds of differing socioeconomic, attitudinal, and personal

preferences might display vastly dissimilar activity spaces.
Furthermore, much previous research to understand “local”
travel has focused too heavily on either distance traveled or an
over-simplified measurement of household activity space. To
explore these issues, this study introduces a new measure of
the localization of household activity space to help understand
the degree to which a household is engaged in local travel. This
is done through a new travel behavior index that accounts for
the dispersal of household destinations and total distance trav-
eled. The proposed measure provides insight into household
activity patterns to help understand the relationship between
household activity space and local and regional accessibility
while controlling for sociodemographic factors. Therefore, the
two main objectives of this paper are (1) to introduce a new
measure of the localization of the observed household activity
space, and (2) to understand the effects of neighborhood and
regional accessibility on this new measure and how these ef-
fects vary with socioeconomic and household characteristics.
Reaching these objectives is expected to help transportation
professionals who are aiming to develop policies to localize
household travel patterns through land use and transportation
coordination at the neighborhood and regional scale. This pa-
per commences with a brief literature review on the concept of
accessibility and household activity space, then continues with
a discussion of the methodology and data used in the study.
Results of the models are then summarized, followed by a dis-
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cussion and a conclusion offering policy recommendations for
city and regional planners.

2 Literature review

Previous research has explored the relationship between acces-
sibility and travel behavior. Examples include Levinson (1998),
who looked at the effects of accessibility on the journey to
work. Kockelman (1998) studied the effect of various factors
on total kilometers traveled and on travel behavior, including
accessibility, which she found to have a statistically significant
effect on both outcomes. Hanson and Schwab (1987) linked
accessibility to characteristics of activity space, finding a small
yet significant relationship between the area of activity space
and levels of accessibility. Finally, a recent paper examined the
dispersal of activities throughout time and space in relation to
access to information and communication technologies (ICTs)
(Alexander, Ettema et al. 2010). Including accessibility mea-
sures at various scales to help in understanding travel behavior
and activity space is not new, yet understanding the effects of
accessibility at these two levels on the localization of activities is
novel in the transportation planning literature. The following
section outlines in more detail how regional and local acces-
sibility have been measured and how they are used in travel
behavior research.

2.1 Regional accessibility

Accessibility is defined as the potential of opportunities for in-
teraction (Hansen 1959) and is often contrasted with mobility
(Handy 2002). Accessibility considers the interaction between
the land-use and transportation systems and can be used to
measure their coordination. Many approaches exist for mea-
suring accessibility, with cumulative opportunities and gravity-
based approaches being the most common. This research uses
an approach that accounts for competition for jobs, arguably
giving a more accurate and nuanced picture of job accessibility.
The inverse balancing factors of the doubly constrained spatial
interaction model (Wilson 1971) is one of the most commonly
used measures that accounts for both the supply and demand
side of accessibility. This measure indicates the level of imbal-
ance between the number of opportunities and opportunity
seekers (Geurs and Ritsema van Eck 2003). With this measure
the supply and demand potential for all of the zones is calcu-
lated iteratively, ensuring that the number of trips to and from
each zone is equal to the number of opportunities (Geurs and
Ritsema van Eck 2003). In other words, it calculates all the
potential opportunity-seekers (£7) for the area as well as all the
potential opportunities available (0)) and balances the num-
bers until the model is stable. Using accessibility to jobs and

number of potential job seekers, this model can be explained
as:

A, = Z %} 0,f(C;,)
(1)

B, = Y 4 EAC,)
o))

A, is the accessibility to jobs for people living in location
i, using mode 72 B, is accessibility to workers at zone j using
mode 7. O, is the number of opportunities (jobs) in zone j,
E, is the number of opportunity-seckers (people) in location 7,
f(C,,) is the impedance function measuring the spatial separa-
tion between 7 and j using mode 72, and n is the number of
Traffic Analysis Zones (TAZ) in the region.

The first step to operationalize the measure is to calculate
the accessibility to jobs for all zones. This involves calculating a
gravity measure for all zones. The result of this A,  is incorpo-
rated into the calculation of the second factor B, (2). That re-
sult is then incorporated back into the first factor A, (1) and so
on until a balance is reached. The model has converged when
the results of two consecutive A, factors are identical. This
study used the 1500 TAZs of the Montreal region to generate
the regional accessibility measures.

2.2 Local accessibility

Handy (1993) explored issues of local and regional accessibil-
ity, identifying neighborhoods in California that display high
local but low regional accessibility and vice versa. While the
results were somewhat ambiguous, this early study highlights
the fact that local accessibility may lead to short local walking
but may not affect overall distances travelled to other destina-
tions. Crane and Crepeau (1998) found that neighborhood-
level characteristics such as street connectivity led to fewer car
trips. Surprisingly, land-use mix (measured by the area of com-
mercial land use in the census tract) was seen to lead to more
automobile trips in one model but was not significantly associ-
ated with mode choice in another model. Dieleman, Dijst et
al (2002) found that residents of mixed-use urban areas travel
shorter distances and make fewer car trips, yet they utilized a
rather oversimplified urban-versus-suburban categorization.
Interestingly, their study showed that personal and household
characteristics and built-form characteristics have roughly the
same explanatory power in the models. Therefore, both small-
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and large-scale measures of accessibility need to be considered
when studying travel behavior in urban regions.

Local accessibility can be accounted for through various
methods. A recent study comparing a range of walkability indi-
ces found the walkscore obtained from walkscore.com (walks-
core.com 2010) to be the most reliable measure of predicting
walking for shopping purposes (Manaugh and El-Geneidy
2011). Walkscore grants a score between 0 and 100 based on
the presence of nearby amenities in 13 separate categories (such
as food, cafes, libraries, parks, and cinemas). It uses a simple
gravity-based measure to weight nearby locations higher than
those more distant. Another recent study (Carr, Dunsiger et al.
2010) also supports the accuracy of the walkscore algorithm.
The index is calculated at every postal code in the region and
can be used as a measure for neighborhood accessibility. In the
Canadian context, a postal code represents a single block-face.
It is also more appropriate than the zonal-based system used for
the regional measure (Iacono, Krizek et al. 2010).

23 Activity space

Over the past few decades, the concept of activity space has

entered the literature as a manner in which to understand per-
sonal and household travel behavior. Activity space has been
defined as the geographical area containing all locations an in-
dividual has direct contact with as a result of his or her daily ac-
tivities (Horton and Reynolds 1971). Several studies used data
acquired from travel behavior surveys to analyze the spatial rep-
resentation of individual travel behavior (Newsome, Walcott et
al. 1998; Dijst 1999). Activity space has been used in the litera-
ture as a measure of travel behavior to better understand travel
demand (Newsome, Walcott et al. 1998) and as an indicator of
social exclusion (Axhausen and Garling 1992).

Sherman et al. (2005) compared five measures of activ-
ity space in a study of healthcare accessibility; the Standard
Deviation Ellipse at both 1 and 2 standard deviations, a road
network buffer approach, standard time polygon, and relative
time polygon. They found that the road network buffer ap-
proach is the most accurate and realistic representation of ac-
cessibility to healthcare as opposed to the more abstract nature
of the standard deviation ellipses. Builiung and Kanaroglou
(2000) presented a thorough overview of such approaches, as
well as introduced the idea of using convex hull polygons to
operationalize activity space.
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Figure 1: Montreal regional context.
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Activity space can be generated at the individual or house-
hold level of analysis. Previous research has shown the impor-
tance of examining the household as the main decision-maker
entity (Builiung and Kanaroglou 2006). A prior study suggest-
ed that individual travel outcomes are heavily influenced by
household-level characteristics (Bhat 1996). For these reasons,
this study focuses on household-level behavior using the con-
vex hull approach.

Debate exists over the meaning of activity space. Some
theories suggest that the size of an activity space can proxy for
the social inclusion of a household. Kenyon, along with col-
leagues, has explored these issues in relating the size of activity
spaces to measures of social exclusion (Kenyon, Lyons et al.
2002). However, the prevailing view from an energy/environ-
mental perspective is that smaller, less-dispersed travel behavior
is preferable. Accordingly, studying activity space to recom-
mend policies that encourage localized travel patterns requires
a distinction between households that travel locally as a result
of an amenable local environment and those that travel locally
due to a lack of choice.

3 Study context

Montréal is among the largest cities in North America. The
region covers an area of 4360 square kilometers and had a pop-
ulation of 3.6 million in 2007, with 1.4 million private dwell-
ings, 1.84 million automobiles, and 1.86 million jobs (Com-
munauté Metropolitan de Montréal 2009). The population
density in the urbanized area was 1805.1/km? in 2006 (TAC
2010). Although the city has a vibrant core, the growth at the
center has slowed recently in relation to outlying areas (Col-
lin, Dagenais et al. 2003). The region has several employment
subcenters (Coffey and Shearmur 2001), meaning that daily
travel to the downtown core is not a must for many house-
holds. Figure 1 is a map showing the study context. Montreal
has a transit modal split above most of North America. The
AM peak modal split to the CBD was 59 percent transit, 36
percent automobile, and 4 percent nonmotorized in 2006.
Overall modal split was 21 percent, 66 percent, and 12 percent
for transit, car, and nonmotorized, respectively. Average vehicle
km per capita was 15.1, and the median trip-to-work distance
was 8.1 km in 2006 (TAC 2010).

4 Methodology
The main goal of this paper is to measure the effects of re-

gional and local accessibility on local travel among households
throughout the socioeconomic spectrum. Accordingly, the first

step is to generate accessibility measures that are theoretically
sound at both scales. Regional accessibility is here captured by
the inverse balancing factors of the doubly constrained spatial
interaction model competition measure (explained above),
while local accessibility is measured by the walkscore value.
While walkscore has certain issues, it has been shown to be a
reliable manner in which to capture the proximity, variety, and
ease of access for “everyday” destinations. The second step is to
generate activity space and other measures that can be used in
measuring the localization of household travel behavior, such
as total distance traveled by household and the spatial dispersal
of household activity space. A subsample of households from
the 2003 Montreal Origin-Destination survey that made both
“mandatory” (e.g., work, school) and “non-mandatory” (e.g.,
leisure, visiting friends, shopping) trips in the same day are
analyzed for this purpose (Agence métropolitaine de transport
2003). A new measure of travel behavior that accounts for dis-
persal of activity space as well as distance traveled is designed.
Elements of household structure play a large role in
household travel behavior. Households with more members
would be expected to make more trips, travel more total dis-
tance, and have a larger activity space. The presence of children
in the household is expected to lead to more trips and more
spatial dispersion in the travel pattern of the household. To ac-
count for variation in household structure, a cluster analysis is
conducted. This cluster analysis includes basic household char-
acteristics to account for the variation in households and how
their activity spaces vary. Several statistical models are built to
explore the relationships between travel behavior of a house-
hold while controlling for accessibility measures. Trip purpose
dummies are included in the models to control for differences
in the types of trips conducted by the household, and house-
hold income is included as it is hypothesized that higher in-

comes could lead to more discretionary travel (Builiung and
Kanaroglou 2000).

5 Data sources

The regional accessibility measure is calculated directly from
employment, demographic, and travel time data obtained
from the 2006 census conducted by Statistics Canada and
Ministére des transports du Québec (MTQ). This measure is
generated at the TAZ level of analysis. MTQ provided the re-
search team, with a congested travel time matrix between the
TAZs during the morning peak. Yet generating this measure
requires calculating gravity-based measures of accessibility to
jobs and workers. Calculating the gravity-based measures ne-
cessitates a travel-time decay curve, which can be generated
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from combining the travel behavior surveys with travel time
obtained from MTQ. The 2003 Origin-Destination (OD)
survey (Agence métropolitaine de transport 2003) is used for
this purpose. The OD survey is conducted every five years and
records completely disaggregated data on each trip made in the
respondent’s household on the previous workday. The survey is
conducted in the autumn, when travel patterns are less affected
by either weather conditions or summer school holidays. The
precise X and Y coordinates of each trip origin and destina-
tion is collected along with purpose, mode, and time of each
trip; in addition, several socioeconomic variables of both the
individual and household are recorded, including age, gender,
work status, household income, and number of household
members. The postal code of the home address of each house-
hold is used to define its level of local accessibility represented
by the walkscore obtained from walkscore.com (walkscore.
com 2010). A database containing the walkscore of more than
100,000 postal codes in the Montreal region was purchased for
use in this study. A spatial join in GIS allowed for the determi-
nation of each household’s local accessibility with a high degree
of accuracy and disaggregation.

The same OD data are used to generate the activity space
for household that were involved in several trip purposes dur-
ing the day in addition to work trips. This resulted in a large
sample of 31,333 individuals in 11,633 households making
93,902 trips. First household trips are mapped using the ori-
gin and destination coordinates in a GIS environment. Then
the Convex Hull application in GIS is used. The convex hull
application defines the smallest possible polygon that includes
all the household activity points. This polygon corresponds to
the household’s activity space. The distance traveled used in
the analysis is generated by measuring the network distance
between every origin and every destination a household mem-
ber was involved in, solving for shortest travel time based on
posted speed limit. This data is obtained from the Montreal
OD survey, and the calculations are conducted using the net-
work analyst tools in Esti’s ArcGIS 9.3.

6 Measuring the activity space

Previous studies used the absolute area of activity space and
total distance traveled to estimate how these travel behavior

Name Area Compactness Spatial Con. Household activity area
A-1 0.86 0.051 47.725 [ A-1 Similar Area
0 125 25 5 km
A-2 0.86 0.003 3.066 [ A-2 similar Area T
B-1 3.70 0.066 14.281 [ B-1 Compact — T
B-2 32.41 0.065 1.603 [ B-2 Compact 0 1.25 25 5 mi
C-1 1.77 0.037 16.910 [ c-1 spatial Con.
C2 247 0.052 16.985 [ c-2spatial Con. oy Source: AMT  Projection: NAD 1983 MTM 8

Figure 2: Comparisons between different measures of household activity.
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indicators are affected by urban form and neighborhood char-
acteristics (Newsome, Walcott et al. 1998; Fan and Khattak
2009). However, these measures can be deficient for explain-
ing compact, local travel behavior. The total distance traveled
by a household does not account for direction of travel or the
resulting use of space. The area of the polygon can be mislead-
ing, since having a small area does not necessarily mean hav-
ing local travel behavior. Figure 2 shows a comparison between
various polygons. Polygons A-1 and A-2 have the same area
but correspond to two different travel behaviors; A-1 has more
trips close to the origin point, while A-2 has a very long trip,
but only in one direction. A measure of compactness is used to
separate these two travel behaviors (Selkirk 1982). Compact-
ness is the ratio between the area of the polygon and the area
of a circle that has the same perimeter, which is known as the
circularity ratio.
The measure of compactness is defined as

Comp =

=

Where Comp is the compactness of the polygon, 4 is the
area of the polygon, and P is the perimeter of the polygon.
Some researchers multiply this value by 4 7 to ensure a value
between zero and one. In our case, such multiplication is not
necessary. This measure separates households having similar ar-
eas with long travel distances from those with short ones, but
as shown by polygons B-1 and B-2, this measure does not dif-
ferentiate between a household with very local activity patterns
and ones with more distant ones.

Building on previous work (Parthasarathi, Hochmair et
al. 2011) that used the conception of local travel developed by
Cerda and El-Geneidy (2010), this study includes both a spa-
tial component of localization along with a network distance
traveled to further refine this concept.

To obtain a reliable measure of individual travel activity,
the measure of compactness is modified to account for spatial
dispersal. The measure of spatial dispersal utilizes area ratios
and compactness, generating a bridge between the above-men-
tioned measures. The spatial dispersal of the activity space can

be defined as:

=

4 *

A
Spatial dispersal = —
max p2

=

Where A_is the area of the activity space of a household,
A

r

A s the area of the largest polygon in the sample, and I

is the compactness of the polygon measured earlier. As seen in
Figure 2, polygons C-1 and C-2 have the same level of spatial
dispersal as well as a similar area and compactness. A person
with a low value of spatial dispersal is expected to live in an
area with high levels of regional accessibility. However, this
still would not fully describe a household’s localized travel, as
it does not take into account network distances. Therefore, by
generating a simple index of the standardized score for dispersal
and total distance traveled, we get a more complete picture.
This index is named Local Travel Index (LTT) and can be ex-

pressed as:

A
LTT = Z score —/— % — + inverse Z score (total distance
A p
max traveled by
household)

Standardized scores (distance from mean (plus or minus)
for a given value) for both dispersal and distance traveled are
summed. Standardized scores (Z-scores) allow for a more real-
istic comparison between households. This composite index is
represented by a unit-less number, for which higher values rep-
resent household activity spaces that are both spatially concen-
trated and require short travel distances to generate. As shown
in Figure 3, similar spatial dispersal values can be generated
by drastically different travel behavior. In the first case (Al and
A2), this is a result of differences in the underlying road net-
work that obligates a traveler to make indirect connections to
destinations. In the second case (B1 and B2), the underlying
road network is similar in terms of connectivity; however, the
observed travel behavior in B2 included many internal trips.
While the LTT is a somewhat abstract measurement, we feel
that it captures both of the desired inputs to local travel, a
measure of total distance traveled and spatial dispersal of des-
tinations. It is also important to note that this measurement is
unique to the sample from which the observation is drawn; in
other words, these values are relative to all other households in
the sample and could not be used across samples. As illustrated
in Figure 3, a focus on one or the other could lead to mis-
leading results, since street network characteristics or behavior
within the activity space could greatly influence total distance
traveled.

7 Cluster analysis

To gain a better understanding of how socioeconomic factors
may influence travel behavior, particularly localization of ac-
tivity space, a cluster analysis was completed at the household
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level. Basic household characteristics included in the cluster-
ing process were income (a categorical variable with a $20,000
range), number of cars per licensed driver in household, num-
ber of children (under 18 years), number of full-time workers,
number of students, and number of seniors. Figure 4 shows the
variation from the mean for each of the inputted variables. The
number of observations in each cluster is reported on the figure
under the cluster name.

To highlight some of the differences, we can look more

closely at the wealthy no kids and wealthy large family clusters.
Both clusters display household income and car ownership
rates above the mean value, yet the number of total household
members and number of students is quite different. It is impor-
tant to note that the OD survey does not collect information
on several important sociodemographic factors. For example,
we have no information on race, immigrant status, or marital/
relationship status of households.
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Figure 3: Variation in I'TT and spatial dispersal.
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Figure 4: Variation from mean and number of observations for each cluster.

Table 1: Descriptive statistics for all variables in model.

Variable Mean Std. Dev. Min Max
Number of different trip purposes 2.77 0.94 2 8
Number of trips 8.07 4.09 3 42
Work trip dummy 0.92 0.27 0 1
Shopping trip dummy 0.35 0.48 0 1
School trip dummy 0.57 0.49 0 1
Leisure dummy 0.29 0.46 0 1
Social dummy 0.15 0.36 0 1
Pick up or drop someone off dummy 0.55 1.11 0 16
Percentage of trips by walking 11.34 21.74 0 100
Doubly constrained accessibility measure 14.97 11.85 0 51
Walkscore 50.82 21.42 0 100
Spatial dispersal 12.21 111.37 0 5229
Total distance traveled 51208.80 42077.42 533.75 478794.0
LTI 0.00 1.50 -48.20 8.05




What makes travel “local”: Defining and understanding local travel behavior 23

Table 2: Regression results; LTT is dependent variable.

Variable Coefhicient t-stat
Dual-earner households 0.090 0.250
Large low income 1.262** 2.140
Single-earner houscholds 2.740%* 6.820
Wealthy large families -1.871%+* -4.490
Poor car-less 2.921%* 10.830
Percentage of trips by walking 11.310%** 25.200
Regional accessibility 0.096*** 11.470
Local accessibility 0.159** 32.420
Number of different trip purposes 0.179 0.750
Number of trips -1.209** -30.040
Work trip dummy -2.004*+* -4.810
Shopping trip dummy 1.761*** 6.100
School trip dummy -0.504 -1.550
Social dummy -0.785** -2.320
Leisure dummy -0.864™** -2.970
Pick up or drop someone off dummy 1.412%* 4.490
Constant -1.373 -2.420
N=11633 Reference cluster is “wealthy
no kids”

*** represents significance at 99%, ** =
95%, * = 90%
Adjusted R-square = 0.416

Table 3: Focus on local and regional accessibility effects on activity space.
T-values are shown in parentheses.

Walkscore B(t- Regional Acces- R
Cluster Type value) sibility B (t-value) square N
Dual earner  0.1972 (13.49)**  0.1104 (4.37) ***  0.296 1520
Wealthy no
kids 0.1661 (17.04) ***  0.1121 (6.43) *** 0.351 2141
Large low
income 02048 (5.86) **  0.1415 (226  0.241 548
Single
earner 0.1855 (12.9) ***  0.0777 (3.04) ***  0.330 1733
Large
wealthy 0.2573 (14.14) **  0.1710 (5.51) **  0.323 1368

Poor car-less  0.0870 (15.07) ***  0.0745 (8.01) ***  0.318 4322
*** represents significance at 99%, ** = 95%, * = 90%

Only coefhicients and significance for the variables of interest are shown. The

fully specified model controls for trip purposes, total number of trips, and
percentage of trips by foot.

8 Statistical analysis

We developed a set of statistical models to explore the relation-
ship between small, localized activity spaces and accessibility
to jobs, workers, and retail. The dependent variable is the LT1
explained earlier. Table 1 includes a list and description of the
variables used in the analysis as well as summary statistics.

The independent variables have been chosen to explain
household characteristics, mobility status, and regional and lo-
cal accessibility. It is important to note that several other lo-
cation and accessibility variables were experimented with and
subsequently dropped from the analysis because of correlation
with other explanatory variables. The models presented in this
paper do not include these correlated variables. Interestingly,
the local and regional accessibility measures were not shown
to be highly correlated (spearman rho=0.4). We hypothesize
that the effect of regional and local accessibility will vary by
socioeconomic factors. Furthermore, some factors could have
complex effects—for example, the presence of school-age chil-
dren may lead to increased travel distance, though many, if not
most, households would try to minimize the dispersal of these
trips. Along the same reasoning, picking up and dropping off
children or other family members may lead to a decreased time
budget so that other trips are simply not possible or must be
minimized. Likewise, high accessibility would likely lead to less
distance traveled but could generate many shorter trips in dif-
ferent directions—i.e., more dispersed travel.

Table 2 includes the results of an ordinary least square
regression model for the LTI measured for houscholds. Both
local and regional accessibility measures have a statistically sig-
nificant positive effect on L'TT, with the walkscore having more
explanatory power in the model. The types of daily trips made
by the household are also noteworthy and have a statistically
significant effect in the model. Households that make at least
one work trip appear to have a lower LTI, while households
that include trips to pick up and drop people off have a “bet-
ter” LTT than houscholds that do not. Perhaps this is because
these household types are restricted in their daily mobility by
obligations to either other family members or individuals out-
side the household. These findings are interesting in that they
show that accessibility measures and sociodemographic factors
do not alone account for travel behavior; two households with
identical accessibility will have varying travel behavior based on
what they actually chose to access.

As hypothesized, both local and regional measures of ac-
cessibility are shown to affect different types of households in
drastically different ways. As shown in Table 3, the coefficients
and corresponding t-values are much higher for wealthy house-
holds compared to less-wealthy households. Interestingly, re-



24

JOURNAL OF TRANSPORT AND LAND USE 5.3

Regional Accessibility

Local Accessibility

15
10
5
0
-5
-10 - === Dual earner
e \N @althy no kids
-15 y/ = | arge low-income| |
== Single earner
=0 e | arge wealthy
5 Poor Car-less

15

10

Figure 5: The relationship between regional and local accessibility and I'TT.

gional job accessibility shows a statistically insignificant correla-
tion for the large low-income household cluster. Past work has
found similar results; however, research that only controls for
these socioeconomic factors may miss much of the subtlety.
Comparing the coefficients for the large wealthy cluster and
the poor cluster we see striking differences in the magnitude.
We interpret this as showing that household with a high degree
of mobility choices (disposable income and car accessibility)
are more sensitive to their environment than those with fewer
choices. Examining Tables 2 and 3, we can tentatively claim
that wealthy large households are both more likely to have
larger dispersal of activity space and to be more affected by lo-
cal and regional accessibility factors. Conversely, less affluent
households will tend to exhibit smaller activity spaces and be
less sensitive to changes in their environment. These findings
point toward the idea that these issues must be handled deli-
cately; as many poorer households are shown to exhibit smaller
activity spaces, perhaps this is not necessarily by choice.

To further illustrate the relationships among accessibility,
household types, and LTT values, Figure 4 shows how this gen-
erally upward trend is stratified by household type. The X-axis
shows the regional and local accessibility decile and the Y-axis is
the mean LTT of households observed in this category.

These findings support our hypothesis that levels of lo-
cal and regional accessibility might impact different types of
households with varying degrees of magnitude. While LTI

trends upward as levels of accessibility increase, socioeconomic

factors, reflected in the household typologies, play a key role.
In fact, poorer households show higher I'TT values than the
wealthy-no kids cluster in all but the highest deciles of accessi-
bility. Interestingly, lower income large households seem to have
much more dispersed patterns than other clusters. The contrast
between poor car-less households and these large households
could be attributable to the high proportion of students in the
household; according to the regression results, school trips con-
tribute to a higher dispersal of behavior. In addition, there may
be a downward bias in terms of income in households made up
of students, who may enjoy parental support or student loans
that may not be accounted for in the survey.

9 Conclusion

This study explored the relationships among local and regional
accessibility, household characteristics, and travel behavior. To
study household travel behavior, a new measure of the actual
activity space was introduced: Local Travel Index (LTT). The
LTT accounts for the compactness and the scale of the activity
space as well as the total distance traveled by a household. This
measure has proven an effective way to measure the extent to
which travel is localized, accounting for network structure.
Regional accessibility is found to have a statistically sig-
nificant effect on the LTT. This suggests that policies favoring
regional accessibility to jobs and workers can lead to more
compact and sustainable travel patterns. Higher levels of acces-
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sibility at the regional levels favors more sustainable outcomes
such as higher densities, shorter travel distances, and more
local, less spatially dispersed travel patterns. Local accessibil-
ity measured through the walkscore is found to have a greater
impact on LTT compared to regional measures of accessibility.
The variation of the explanatory powers of these two measures
across household types raises several questions regarding social
equity and exclusion. These measures are shown to have much
less power on the LTT of poor car-less households, which were
already experiencing low LTI. This can be explained as poor
car-less households travel locally even if they experience low
levels of accessibility to jobs and neighborhood amenities. On
the other hand, local and regional accessibility have statistically
significant effects on dual earners and wealthy with no kids
households, leading to more localized travel.

Our findings suggest that efforts to encourage local travel
behavior will ultimately depend on the attitudes and preferenc-
es of individuals and households. Wealthier households with
high car access are found to be more dispersed and to travel
longer distances than poorer households while controlling for
number of trips, and, more importantly, local and regional ac-
cessibility. This has important implications for both the mea-
surement and understanding of local and regional accessibility
factors. Much research, at least implicitly, assumes that most
individuals in a region, neighborhood, or household will re-
spond in a similar manner to elements of accessibility. This
research shows that household characteristics explain much of
the variation in the localization of travel. This would imply that
policymakers should take into account local sociodemographic
factors when deciding on land-use solutions to minimize long-
distance trips.

The primary limitation of this research is the use of a sin-
gle-day travel survey. A multi-day survey, particularly one that
includes weekends, could add much to the findings presented
here. Single-day travel diaries miss many important nuances
in household travel behavior, and there is no way to ascertain
whether the travel exhibited on a given day is “routine” or out
of the ordinary. However, the large sample and consistent re-
sults lead us to accept the usefulness of the approach presented
here.

The focus of the study is to understand—and make an
initial attempt to separate—the effects of household character-
istics and both local and regional accessibility on local travel be-
havior. By raising important issues of social equity and justice,
it is hoped that this research may direct future research toward
these essential elements.
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