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ABSTRACT

This paper conceptually and empirically explores the complex relationship between
congestion and accessibility. While congestion alters individual access to opportunities, its
effects vary significantly across people, places, and time, variations that remain relatively
understudied.  This paper begins by proposing a conceptual framework with three
components. First, congestion can constrain mobility and thus indirectly reduce accessibility.
Second, congestion is associated with agglomerations of activity and with increased
accessibility. Finally, congestion is in part a phenomenon of perception and behavior,
cognitively altering an individual’'s choice set of destinations and altering actual access to
opportunities. Congestion and individual travel data for the Los Angeles region are used to
explore the localized spatial relationship between congestion and accessibility. As the
multifaceted framework suggests, congestion does not have a uniform effect on accessibility,
but varies substantially by neighborhood. Some neighborhoods appear to be more
“congestion adapted” than others by allowing high levels of activity participation despite high
levels of congestion. To account for personal characteristics such as income that may
influence the spatial analysis, this paper also constructs a model of the number of daily trips
as a function of an array of personal and household characteristics. Residuals from the
model suggest that place-based neighborhood effects explain the relatively higher levels of
travel by residents found in the “congestion adapted” neighborhoods.
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1. INTRODUCTION

Congestion in U.S. metropolitan areas has increased steadily in recent years. According to
the Texas Transportation Institute (TTI), which publishes the most well-known measures of
congestion in the United States, travel in large metropolitan areas has increased 105 percent
in the last 20 years, yet roadway capacity has only increased 45 percent (Schrank and
Lomax 2007). The TTI also estimates that congestion imposes significant costs on society:
according to their estimates for 2005, congestion cost America’s urban areas $78.2 hillion in
wasted time and fuel. This measure is based on estimated delay due to congestion relative
to free-flow travel speeds, even if free flowing traffic is a hypothetical, rather than achievable,
condition on most urban roads. While nobody likes to sit in traffic, congestion levels are at
best an indirect and imperfect measure of people’s and firms’ access to opportunities. As
such, widely cited measures of the economic costs of congestion, like those published by the
TTI, are problematic and perhaps misleading. Congestion measures reflect potential
mobility, but do not reveal individuals’ relative access to jobs and activities, or firms’ relative
access to suppliers and customers. A growing chorus of transportation planning
researchers—among them Wachs and Kumagai (1973), Handy (2002), and Levine and Garb
(2002)—argue that transportation planning should focus on increasing access to destinations
rather than increasing mobility on transportation networks.

While conceptually distinct, congestion and accessibility are related. But what is the nature of
this relationship? The perception that congestion makes it harder for individuals to access
opportunities is rational on its face, yet congestion also arises because an area offers
attractive opportunities to large numbers of people and firms. Manhattan may have some of
the worst traffic congestion in the country, yet people flock there because it offers access to
many economic, cultural, and lifestyle attractions. A central tenet of urban economics is that
cities form and grow because they foster such agglomeration economies, which increase
productivity but also introduce negative externalities such as congestion (Vernon 1972; Fujita
1996; Anas, Arnott et al. 1998; Glaeser and Kahn 2003). Furthermore, a traveler’s perceived
burden of congestion is highly variable, depending on the purpose, timing, and other aspects
of the trip (Werner, Evans et al. 2005). As a result, the relationship between congestion and
accessibility is complex and far from a simple inverse relationship.

In this initial empirical exploration of the accessibility/congestion relationship, some
neighborhoods appear to be more “congestion-adapted” than others by facilitating higher
levels of personal and economic activity across shorter distances. In contrast, the relative
accessibility of other, less congestion-adapted locations may be strongly inversely related to
congestion levels. Still, the causal relationships among congestion, patterns of urban form,
and human behavior are intricate, thorny, and understudied. Many planners assume that
better land use and transportation integration will reduce congestion by promoting
alternatives to private vehicle travel. Such integration, however, may actually increase traffic
congestion, but in ways that foster accessibility—or at least not impede it.

This paper begins by reviewing research on accessibility and the tentative steps other
researchers have made to link it to congestion. We then propose a conceptual framework
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linking congestion and accessibility. The Los Angeles region is then used as an exploratory
case to test some of the relationships suggested by the conceptual framework, and present
preliminary findings on the links between tripmaking and congestion patterns. Finally, the
paper concludes with discussion and avenues for future research.

2. THINKING ABOUT ACCESSIBILITY AND CONGESTION

The concept and measurement of accessibility contrasts importantly from the concept and
measurement of traffic congestion in at least two ways. First, the units of analysis in
accessibility measurement are typically individuals, households, firms, or places, while those
for congestion are usually transportation networks, links, or vehicles. Second, by
emphasizing opportunities and potential, the concept of accessibility is necessarily abstract,
ephemeral, and, as a result, difficult to measure. Traffic congestion metrics, on the other
hand, typically measure the volume and velocity of vehicles on links in networks (Papacostas
and Prevedouros 2000). While conceptually straightforward, such measures make traffic
patterns the ends themselves, rather than the means to economic transactions and social
interactions. The result of this dichotomy may be competing and contradictory definitions of
transportation functionality (Levine and Garb 2002).

2.1 Accessibility: An Individual and Social Phenomenon

Accessibility is a broad concept with a wide range of interpretations, some of which reflect
benefits and costs to individuals and others more concerned with social welfare. Hansen
(1959) introduced the concept of accessibility to transportation planning by defining it as “the
potential of opportunities for interaction” enabled by urban transportation systems. Lynch
(Lynch 1981) expanded upon the concept, ascribing social prerogatives to accessibility such
as diversity of choice, equity among grounds and individuals, and individual control. The
distribution of and changes in accessibility levels can inform policy makers about the winners
and losers of proposed transportation projects, information that mobility measures largely fail
to convey. Accessibility may also serve as the most important factor in explaining regional
form and function: access to activities shapes how people use a site and determines its value
(Wachs and Kumagai 1973; Giuliano 2004).

The wide variety of ways that accessibility can be defined means that “improving”
accessibility has uncertain effects on travel behavior. Although some researchers depict
accessibility improvements as tools to decrease the absolute and relative amounts of vehicle
travel (2002), such improvements do not necessarily lead to reduced vehicle use. If
increased accessibility means that a person may travel more easily to a preferred, more
distant destination, then travel and congestion may grow. Finding the right balance between
increasing accessibility and fostering travel patterns that minimize personal and social costs
is a challenge.

Because of its conceptual broadness, how accessibility is defined and measured becomes
essential to understanding a particular perspective on accessibility. Planning researchers
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have developed a range of methods to quantify accessibility (Levinson and Krizek 2005).
One of the most important distinctions among these methods is between place-based
accessibility and person-based accessibility (Kwan, Murray et al. 2003). Measures of place-
based accessibility, such as cumulative-opportunity and gravity measures, generally
measure the spatial and temporal distribution of activities relative to a point, adjusted by the
ease of reaching these activities (Hansen 1959; Handy and Niemier 1997). Such measures
of accessibility may be focused on a particular mode, such as evaluating transit versus auto
accessibility (Handy 2002).

Person-based accessibility measures also account for how an individual's characteristics
shape his or her access to opportunities. One obvious characteristic is personal income:
regardless of location or available transportation, low-income individuals are less able to take
advantage of available opportunities (Redmond and Mokhtarian 2001). Similarly, language,
gender, age, ethnicity, and other factors may limit or alter accessibility (Kwan and Weber
2003). Generally, individuals have specific time and cost constraints; therefore, the set of
accessible opportunities varies from individual to individual. EI-Geneidy and Levinson (2006)
offer a structure for a behaviorally-based model of individual accessibility that accounts for
the utility derived by a particular individual for all choices from a set of destination choices.
While more complex, this model is an improvement over place-based models because it
acknowledges the significant variations in how individuals themselves value accessibility.
Importantly, this model suggests that overall accessibility is tied to the utility, or benefit, of a
choice or set of choices. It follows that observed choices, or activities, can inform
researchers as to the types and level of activity that provide utility to a given individual, as
well as suggest — in the aggregate —whether social goals are being met by a particular
transportation-land use pattern.

2.2 Congestion and Accessibility: A Limited Empirical Literature

Although congestion and accessibility both have large bodies of literature devoted to their
study, very little research explores the relationship between the two. The available research
generally presents congestion as the factor affecting accessibility levels. Using travel diary
data for Portland residents and a network model with estimates of free-flow and congested
travel times, Weber and Kwan (2002) discovered that incorporating the temporal effects of
congestion increases the spatial variability of access, suggesting the importance of
incorporating congestion levels into access measures for places and, in particular,
individuals.

One can also study how accessibility, defined as a set of alternative opportunities, affects the
ways in which people react to congestion. Casas (2003) created a simulation in which 83
participants had to leave the Ohio State University campus, run two errands, and return to
their homes. In this simulation, participants had to choose among a set of alternatives to deal
with congestion they encountered at a certain point on the main road. Cumulative-opportunity
accessibility measures taken at the point of congestion successfully predicted the choices
participants made in responding to the congestion, suggesting that increasing accessibility
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through adjusting land use may reduce congestion costs as borne by individuals without
necessarily reducing congestion levels.

Links between congestion and accessibility also appear in research on congestion pricing.
The accessibility-mobility distinction is central to the equity impacts of congestion pricing
policies. Levine and Garb (2002) argue that, by using revenues to improve alternatives to
driving in tolled areas, congestion pricing can lower the cost of access. Such an accessibility-
based policy would spread benefits more broadly and equitably than a mobility-based policy
that used revenues to expand roadways, concentrating benefits among wealthier families
with high automobile ownership.

3 CONCEPUTALIZING THE RELATIONSHIP BETWEEN
CONGESTION AND ACCESSIBILITY

We propose a conceptual framework that enumerates the potential influences that
congestion and accessibility exert on one another. This framework contains three major
components. First, congestion tends to decrease mobility and indirectly reduce accessibility.
Second, congestion is associated with agglomeration and with increased accessibility, even
if congestion detracts from the benefits of agglomeration. Finally, experiences with
congestion cognitively alter an individual’s opportunities choice set and access to
opportunities. These factors create a complex relationship between congestion and
accessibility—a relationship that varies substantially among individuals and small areas
within a given region.

3.1 Congestion and Mobility

By reducing mobility, congestion may limit accessibility as well. However, the relationship
between mobility and accessibility is likely not unitary. An area can have high levels of
accessibility even without high levels of mobility if destinations are near each other;
conversely, an area can have high levels of mobility and low levels of accessibility in areas
where destinations are remote. Accessibility and mobility could also have an inverse
relationship. Traditional congestion relief policies attempt to increase mobility by expanding
transportation capacity. Some advocates of accessibility claim that increasing mobility has a
perverse effect because it induces destinations to move further apart from each other,
ultimately leading to higher travel times and costs (Levine and Garb 2002). In a framework
that depicts most travel as a derived demand, that result becomes all the more pernicious
because it means that travelers have less time and money to spend at their destinations.
Correspondingly, some accessibility improvements may directly reduce some types mobility,
such as narrowing streets and reducing parking availability to improve pedestrian
accessibility at the expense of driver mobility (Crane 2007).
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3.2 Congestion and Agglomeration

While congestion has undeniably negative effects, it is also associated with positive
economic outcomes and social vitality (Wachs 2002; Taylor 2004). Vibrant, growing cities
have large amounts of traffic, while depressed and declining cities generally do not, so
congestion should be framed as a drag on otherwise high levels of economic and social
activity.

Whether reduced congestion is actually beneficial depends to a large degree on the causes
of the reduced traffic delays. Increasing capacity or regulating travel demand through pricing
can reduce delays while increasing economic productivity. Likewise, reducing vehicle travel
by providing individuals and firms with attractive alternative access choices (such as the
Internet or walking) may also reduce traffic delays while increasing productivity. On the other
hand, an economic recession or efforts to reduce driving that increase overall access costs
(such as when non-mobility access options are perceived by travelers as clearly inferior to
driving) may reduce congestion, but in ways that hurt the prosperity and vitality of a region.

If one accepts this view of congestion as a drag on otherwise high levels of productivity, how
bad does congestion have to be before the congestion costs begin to outweigh the
agglomeration benefits? Prima facie evidence suggests that the answer is not simple. Since
some large, congested cities like London and New York are among the most economically
robust, the agglomeration advantages of such places must be very high. Despite claims that
Los Angeles has long suffered the worst traffic congestion in the nation (Schrank and Lomax
2007), it experienced the greatest population gain—21.8 million residents—of any
metropolitan area in the United States (U.S. Census Bureau 2000). But in a provocative
paper, Glaeser and Kahn (Glaeser and Kahn 2003) speculate that Los Angeles may be
nearing the end of a long run of growth largely because it may be the first American city
where congestion costs have begun to exceed the benefits of agglomeration.

3.3 Congestion and Perception

Kwan (Kwan 1998; Kwan and Weber 2002; Kwan and Weber 2003) has proposed an
alternative cognitive framework for accessibility based on how an individual perceives the
built environment. In this framework, an individual's experience with local congestion affects
his or her perception of the destinations (or opportunities) available, even when absolute
levels of congestion may not be high (Werner, Evans et al. 2005). In fact, psychologists have
found perceptions of congestion to be tied as much to individual characteristics as to
conditions on the road (Dwight A. Hennessy 2000). The power of congestion as a perceived
phenomenon also helps explain why policy makers focus so much on reducing congestion
levels. The public, which sees the effects of congestion every day when they commute to
work, dislikes congestion immensely because of the slower traveling speeds and the
resulting unreliability in travel time, regardless of total social welfare or individual utility
arising from a particular pattern of urban form. Thus, residents of the San Francisco Bay area
have repeatedly rated congestion as the most important problem affecting their quality of life
(Wachs 2002).
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4. RESEARCH

Notorious for its traffic, the Los Angeles region offers ample opportunity to explore how
congestion may alter both travel behavior and access to opportunities. To analyze potential
connections between congestion and accessibility at subregional scales, we use the 2003
Southern California Association of Governments (SCAG) Travel and Congestion Survey and
SCAG estimates of traffic and congestion for freeways and arterial streets. We first explore
the overall spatial relationships between congestion and accessibility within a Geographic
Information System (GIS). To complement the spatial analysis, we test a basic regression
model of individual activity patterns to better understand the relationship between person-
and location- based variation in activity patterns.

4.1 Data Sources

In its role as a metropolitan planning organization, SCAG develops the Regional
Transportation Plan (RTP) for southern California. As a part of this process, SCAG collects
regional travel behavior data and models regional travel patterns—including congestion—for
current and future years. In 2001 and 2002, SCAG conducted an extensive “Travel and
Congestion Survey,” collecting detailed travel patterns and a wide range of personal
information for over 15,000 households in Southern California. In addition, SCAG developed
estimates of traffic flows and congestion along freeways and arterial streets throughout the
region in a “Regional Screenline Traffic Count,” for the 2003 base year of the RTP (Meyer
Mohaddes Associates 2004).

The SCAG Travel and Congestion Survey allows us to observe variations in activity patterns
by location and to associate those patterns with person and household characteristics such
as age, sex, race/ethnicity, income, employment status, household size, and auto availability.
The survey includes substantial detail on activity patterns, listing each activity for each
person in over 15,000 survey households. Each activity also has associated data on the
duration, location, and the characteristics of the trips (mode, links, duration, cost) to and from
the activity (NuStats 2003). Because the SCAG region is quite complex and spans over
38,000 square miles (98,400 square kilometers), we narrowed our sample to the 5,830
surveyed households in the coastal plains and foothills of Los Angeles and Orange Counties
(see Figure 1); these are the most densely developed and most congested parts of the
region. To control for variations in activity and tripmaking that result from differences in phase
of life, we limit our sample to households in which the primary respondent was employed and
between the ages of 18 and 65.

The SCAG Regional Screenline Traffic Count includes estimated traffic flows for local
segments of all freeways and major surface streets in the region. The estimates, for morning
and evening peaks, midday, evenings, and weekends, are based upon automated traffic
counts along freeways and roadways and are modeled to reflect estimated traffic levels for
all segments (Meyer Mohaddes Associates 2004). The estimates include traffic volumes and
road capacities in both directions, as well as volume-to-capacity (V/C) ratios.
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4.2 Definitions and Methods

4.2.1 Accessibility

As the literature review suggests, we ascribe both individual and social components to
accessibility. Congestion is a spatial phenomenon, but we want to evaluate its effect in terms
of variations in human activity patterns. Activity patterns are evidence of the utility of a given
choice set, or a range of opportunities for an individual and they also reflect the potential
social costs of those choices (El-Geneidy and Levinson 2006). The SCAG survey offers a
potentially enormous number of ways to quantify individual accessibility, including the
number of activities for each individual, the characteristics of those activities, the area within
which activities occurred, the means of reaching an activity, and (coupled with land use or
census data) the number of opportunities available within activity spaces. This initial analysis,
however, uses a limited set of basic measures of activity—namely, the number of daily
activities and the distance traveled to those activities.

Accessibility, as operationalized in this analysis, includes all types of trips and all modes of
travel. All trips are valued equally, regardless of purpose, and we measure accessibility in a
fundamentally simple way, based on the number of activities engaged in, where additional
activity engagement implies increased accessibility. Each activity-accessing trip, whether
part of a chain or standalone, is counted as its own trip. While there may not be a precise,
linear relationship between number of activities and individual utility (and in some cases,
there may be a disutility associated with certain activities or an excessive number of total
activities), the correlation found between tripmaking and activity spaces (Schoenfelder and
Axhausen 2003) suggests a relationship between tripmaking and access to potential
opportunities. The focus on distance traveled, in addition to number of trips made,
addresses the potential social costs of increased accessibility, including the potential for
travel by different modes.

4.2.2 Congestion

As with accessibility, this analysis takes a straightforward approach to defining congestion.
One of the most commonly accepted measures of localized road congestion is the volume-
to-capacity (V/C) ratio, available for all freeways and arterial road segments in the SCAG
Regional Traffic Screenline study area (Papacostas and Prevedouros 2000). This analysis
uses the maximum V/C value for a given road segment during either peak period in either
travel direction as a basic congestion measure. Estimated V/C in the SCAG dataset can
range from zero in the absence of any to traffic to more than one in situations where
estimated demand for a given segment exceeds actual capacity. One challenge in analyzing
congestion is differentiating between the potential effects of arterial versus freeway
congestion. The analyses below treat the two types separately unless otherwise noted.
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4.2.3 Spatial Interpolation

Our primary method for both visualizing and analyzing congestion and individual activity is
surface interpolation. Because the study area contains over 40,000 road segments and
activity data for over 5,800 individuals, we are primarily interested in the variation in
aggregated patterns of activity participation over the study area. The method of surface
interpolation used in this study is kriging. Like other surface interpolation methods, kriging is
based on the estimation of a grid of values from available local known values, which
facilitates surface interpolation in a statistical inference framework (Harvey J. Miller 2004). To
increase the statistical validity of estimated surfaces, we employed key aspects of the kriging
methodology, such as testing for the normal distribution of input values and accounting for
regional trends in spatial variation before kriging (Davis 1986).

4.3 Spatial Analysis

A spatial analysis of activity and traffic patterns in Los Angeles and Orange Counties reveals
that congestion’s impact on accessibility varies substantially by locale. Some places or
neighborhoods may be more “congestion-adapted” than others by facilitating high levels of
activity participation in the midst of chronic traffic delays.

4.3.1 Congestion

Figure 1 illustrates maximum congestion levels on arterial streets and freeways in the study
area. Arterial street congestion is interpolated from the volume-to-capacity (V/C) ratios of all
arterial streets in the SCAG Regional Traffic Screenline Study. Freeway congestion is
mapped along the freeway segments themselves. For both arterials and freeways, the V/C
value mapped is the maximum for either direction, for either the morning or evening peak,
whichever is greatest. The map illustrates a distinct pattern for arterial congestion, with the
most notable and largest cluster in west Los Angeles between Santa Monica in the west and
downtown to the east. This is a large (250 square kilometers) and relatively densely
developed (5,200 persons per square kilometer) area with significant concentrations of
employment in Hollywood, Beverly Hills, Century City, and Westwood, as well as downtown
and Santa Monica. Across the region, patterns of freeway congestion appear to track the
distribution of arterial congestion, although in some locations, such as along the heavily-
traversed goods movement corridor along the Long Beach (I-710) freeway north from the
Ports of Long Beach and Los Angeles, freeway congestion tends to be heavier than on
adjacent arterials.

4.3.2 Number of Trips and Income

Figure 2 highlights clear spatial patterns in the distribution of tripmaking rates among survey
respondents, who make a median of four trips per day, including work trips. Tripmaking tends
to be particularly low in the central core of the region, from Downtown Los Angeles through
Watts south to Long Beach. Higher-than-median tripmaking tends to dominate on the fringes
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on the region, with some notable pockets of variation. Perhaps not surprisingly, the spatial
patterns of tripmaking align themselves with spatial patterns of household income. This
finding is consistent with previous research on travel behavior showing a strong, positive
relationship between tripmaking and income (Redmond and Mokhtarian 2001).

4.3.3 Trip Lengths and Numbers of Trips

Places where less vehicle travel is required to access an equivalent set of opportunities
should be of great interest to planners concerned with auto dependence, traffic congestion,
and accessibility. Figure 3 incorporates how survey respondents’ median trip lengths vary
across the region along with the number of trips, highlighting neighborhoods where
individuals make many, short trips, as well as neighborhoods with the opposite behavior —
few, long trips. Median trip lengths are estimated for each survey respondent from all trips of
any mode, and include “trips” of no length (home-based activities). Here we see patterns that
diverge from those seen with income and number of trips alone.

If higher levels of tripmaking reflect higher levels of individual accessibility, but longer
distance trips reflect higher personal and social costs to complete a given trip, then an ideal
locale would be one where individuals make many, short trips. Such places exist, even in Los
Angeles. Other than in the urban core where tripmaking, regardless of trip distance, is low,
places where individuals tend to make both more than average and shorter than average
trips are scattered throughout the region (shown in green in Figure 3). In these places,
tripmaking is higher than the median (4 trips) for survey respondents and average trip
lengths are below the median (approximately 3.7 miles / 6 kilometers). In these places,
accessibility is less tightly linked to mobility. Some of these locations, such as Santa Monica,
West Hollywood, and Newport Beach, are among the most well-known and popular areas in
Los Angeles. Other locations, however, like Reseda, Whittier, and Garden Grove, are lower-
income ethnic enclaves. Conversely, the areas where individuals make few, long trips — an
undesirable situation for individuals and society — include some of the poorest neighborhoods
in the region such as Watts, the port areas near Long Beach, and Van Nuys/Pacoima.

4.3.4 Congestion and Tripmaking

Is localized congestion associated with specific travel behavior patterns? More to the point,
do people living in congested areas tend to make shorter trips? The following are mean V/C
ratios for neighborhoods defined by trip-making characteristics:

e Neighborhoods with few (less than 4) trips and:
0 Shorter (less than 6 km) trips: 0.84 V/C
o0 Longer (more than 6 km) trips: 0.76 V/C
¢ Neighborhoods with many (more than 4) trips and:
o0 Shorter (less than 6 km) trips: 0.77 V/IC
0 Longer (more than 6 km) trips: 0.69 V/C
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For the Los Angeles basin as a whole, shorter trips are indeed correlated with higher levels
of congestion, controlling for the number of trips made. @ However, because increased
congestion also appears to be associated with fewer trips, the highest V/C ratio is associated
with neighborhoods where individuals make fewer, shorter trips. This is not surprising given
that several of these neighborhoods are concentrated around downtown Los Angeles, which
has relatively high congestion and relatively poor residents. However, the association
between congestion and shorter trips in better-off neighborhoods may be evidence of
individuals maximizing opportunities despite congestion rather than a result of limited means.

4.4 Accounting for the Individual

The travel data show a spatial relationship between activity patterns and congestion.
However, spatial analysis alone does not address whether congestion directly influences
activity patterns or whether other factors play a greater role. As noted in the literature review,
individual accessibility and activity may be shaped to a great degree by personal, and not
place, characteristics. Perhaps individuals with similar personal characteristics are spatially
clustered such that their travel behavior is only indirectly related to local or other
neighborhood congestion.

TABLE 1 Log-Linear Model Controlling for Personal and Household Characteristics in Tripmaking

Dependent Variable Natural Log of Weekday Person Trips
Effect

Independent Variables Age +x*
Female +r*
English Speaker +*
White +**
College Education +x*
Number of Students in Household +x*
Income Not Sig
Works Outside the Home il
Number of Jobs Held by Respondent Not Sig
Total Hours Worked (on day of survey) -**

Model OoLS

N 4187 employed 18-65 year olds

F 21.75%*

R-squared 0.0715

* - Significant at least at 0.05 probability

** - Significant at least at 0.001 probability

*** - Significant at least at 0.0001 probability

To begin to test the independent effects of individual, household, and neighborhood effects
on tripmaking, we constructed a log-linear ordinary least-squares regression model of the
number of daily trips as a function of an array of personal and household characteristics
(Table 1). The log transformation of the dependent variable normalizes the right skewed
distribution of number of trips. Other researchers (Kawamoto 2003; Kwan, Murray et al.
2003; Schoenfelder and Axhausen 2003) have constructed similar models to understand
tripmaking patterns. The model results suggest that personal characteristics are indeed
correlated with activity patterns and the effects observed in the model are expected, though,
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as with most models of this sort, the explanatory power of socio-demographic characteristics
on individual behavior is not strong (R?= 0.0715).

Given that all respondents are working adults describing tripmaking on a weekday, the
factors associated with increased tripmaking are: age, being female, an English speaker,
white, college educated, and having (primary, secondary, or college) students in the
household (which we use as a proxy for children). Working outside the neighborhood and
working longer hours are statistically significantly associated with reduced tripmaking.
Income (as a standalone variable) in this model is not statistically significantly associated
with tripmaking because so many of the personal characteristics included in the model are
themselves highly correlated with income.

While the model is highly significant overall and for individual variables, the R-squared for the
model remains a relatively low 0.07; this is largely because a given person’s travel behavior
on a given day is subject to enormous number of site- and situation-specific circumstances
unrelated to socio-demographic or place characteristics. Because this model does not fully
explain the variability in individual tripmaking, excluding, among other factors, locational
variables, we mapped the residuals from this model, interpolated with kriging, by survey
respondent residential location (see Figure 4). The locations with predominantly positive
regression residuals are remarkably aligned with the neighborhoods where individuals make
many, short trips (see Figure 3). In these neighborhoods, more trips are made than would be
predicted by socio-demographic characteristics alone.

The spatial pattern of model residuals opens the possibility that one or more neighborhood
effects explain the relatively higher levels of tripmaking by residents in the “many, short trip”
neighborhoods. Whether that neighborhood effect is itself, or related to, localized congestion
remains unresolved. Other non-congestion-related place-based effects encouraging a surfeit
of short trips could be high levels of non-mobility-based access opportunities, higher
development densities, an adroit mixing of land uses to foster walking trips, other amenities
that make areas especially attractive to employers, shoppers, vacationers, and other
travelers. In relatively dense, congested, high-cost, high-amenity areas like Newport Beach
and Santa Monica, congestion may be secondary to such factors in explaining the tripmaking
behavior of residents. Other “many, short trip” neighborhoods, like Norwalk and Reseda, are
distant from high-cost, high-amenity areas, but may function as important ethnic enclaves for
subsets of the extraordinarily diverse residents of metropolitan Los Angeles. Yet other
neighborhoods in which individuals make many, short trips are not in high amenity locations
or distinct ethnic districts; in these neighborhoods, perhaps congestion plays a role in
encouraging individuals to remain close to home when choosing destinations, but without a
loss in accessibility.

5. CONCLUSION

Research exploring the relationship between congestion and accessibility is in its infancy.
This analysis, however, does find consistent, if complex, relationships between congestion
and activity patterns, even after accounting for individual characteristics. If one accepts that
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activity participation, operationalized here by tripmaking, benefits individuals and society, this
analysis suggests that traffic congestion should not be viewed as a uniform drag on
accessibility. These data from Los Angeles suggest that residents of some areas enjoy high
levels of accessibility despite high levels of congestion, while in other areas congestion
appears to contribute to low levels of accessibility. The picture of Los Angeles as a
congested dystopia painted by regional congestion measures like the TTI Mobility Index is
misleadingly simplistic; the real story is far more nuanced and interesting.

Exploring this congestion/accessibility relationship further will yield fertile ground for
transportation and urban scholars. Congestion is by no means an unmitigated negative, yet
with the right local conditions, a certain level of congestion may foster — or at least not
prevent — patterns of tripmaking that benefit both individuals and society. Improving our
understanding of the relationships between congestion and accessibility may help planners
and policy makers develop a clearer picture of how transportation systems can deliver
greater benefits to travelers who frequently find themselves stuck in traffic.
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