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Getting Around a Traditional City, a 
Suburban Planned Unit Development, and 
Everything in Between 

REID EWING, PADMA HALIYUR, AND G. WILLIAM PAGE 

Beyond some studies relating density to mode choice, vehicle miles of 
travel, or gasoline consumption, little is known about the relationship 
oflocation and land use to household travel patterns. Against this back
drop a 16,000-record travel survey for Palm Beach County, Florida, was 
analyzed. Six communities were culled from the larger data base, and 
household travel data were then tested for statistically significant dif
ferences in trip frequency, mode choice, trip chaining, trip length, and 
overall vehicle hours of travel. Households in a sprawling suburb gen
erate almost two-thirds more vehicle hours of travel per person than 
comparable households in a traditional city. Although travel differences 
are significant, they are smaller than one might expect given the more 
than IO-fold difference in accessibility among the communities. Sprawl 
dwellers compensate for poor accessibility by linking trips of household 
members in multipurpose tours. Implications for land planning are more 
complex than simply pedestrianizing or transitizing the suburbs. Com
munities should internalize as many facilities and services as possible. 
This is true even where the automobile reigns supreme. Communities 
should concentrate facilities and services in centers and corridors. This 
will facilitate efficient automobile trips and tours. The more sprawling 
the area, the more important this becomes, for through activity centers, 
linked accessibility to activities can be maintained even as direct 
accessibility falls off. 

As traffic problems have grown and proven resistant to transporta
tion solutions, interest in land planning has also grown. Neotradi
tional towns, pedestrian pockets, urban villages, and other models 
of compact, mixed-use development have been advanced as the 
answer to automobile dependence, excessive vehicle miles of travel 
(VMT), and intractable traffic congestion. 

Beyond some studies relating density to mode choice, VMT, or 
gasoline consumption, little is known about the relationship of 
location and land use to household travel patterns (1-7). Even the 
sacrosanct belief in compact development has been challenged by 
those claiming that decentralization brings activities closer together 
and that the ubiquitous automobile-highway system has rendered 
accessibility a minor factor in location and travel decisions (8-13). 

Against this backdrop, a 16,000-record travel survey for Palm 
Beach County, Fla., was analyzed. Six communities were culled 
from the larger data base, and household travel data were then tested 
for significant differences in trip frequency, mode choice, trip 
chaining, trip length, and overall vehicle hours of travel. The pur
pose of the study was to determine whether, after controlling for 
household income and size, location and land use influence house
hold travel patterns and, if so, in what ways. 
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HOUSEHOLD TRAVEL ACTIVITY PATTERNS 

Household members have both individual and common needs that 
are met through activities. Many of the activities are outside the 
home and so involve travel. Household members have the ability to 
defer or advance the times of certain discretionary activities and 
may also have a choice of activity sites. They can reduce overall 
travel by scheduling activities as part of trip tours or chains instead 
of making a larger number of single-stop trips that produce a greater 
volume of travel in toto. The ability to link trips in tours cuts house
hold travel by an estimated 15 to 22 percent relative to separate trips 
for the same purposes (14). The flexibility of the automobile makes 
it all possible. 

DIFFERENT ANGLES ON ACCESSIBILITY 

Accessibility influences the ways that household needs are met 
through travel. Residential accessibility-the distribution of activi
ties around the place of residence-determines the destination, 
mode, and arguably, even the frequency of home-based trips 
(15-19). It is the primary concern of neotraditionalists, travel 
demand modelers, central-place theorists, and just about everyone 
else with an interest in land use and transportation. 

Given the large number of linked trips, destination accessibil
ity-the distribution of activities around each other-is another 
important determinant of household travel patterns (15-17,20-21). 
A "shop which is close to a decision-maker's place of employment 
may be quite accessible (as indicated by the frequency of use) even 
though it may be quite distant from the decision-maker's place of 
residence" (20). 

STUDY AREA 

Palm Beach County, Florida, was chosen as the study area because 
it is the site of a recent diary-based travel survey, the only general 
travel survey in Florida to ask about walking and bicycling trips. 
Other surveys have focused exclusively on vehicular travel (being 
undertaken for purposes of highway and transit planning). 

Palm Beach County has another advantage as a study area. It is a 
large county that offers some diversity of development within an 
urban form often characterized as "sprawl." Six communities within 
Palm Beach County have been singled out. It is for the residents of 
these communities that travel patterns are compared. 

To control for differences in household income, 18 households 
reporting annual incomes of less than $20,000 had to be dropped 
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FIGURE 1 Communities of Palm Beach. 

from the samples. They are nearly all from West Palm Beach, 
Jupiterffequesta, or West Boca. Three additional households that 
refused to disclose household income and reported owning no 
automobile were also dropped. They almost certainly fall into the 
lowest income categories. With these households out, samples from 
the six communities show no significant differences in either house
hold income or household size (in chi-square tests). (The chi-square 
for household income, 24.6 with 25 degrees of freedom, corre
sponds to the 0.49 significance level. The chi-square for household 
size, 12.07 with 20 degrees of freedom, corresponds to the 0.91 
significance level.) 

Figure 1 locates the communities in relation to each other and 
shows their street networks. All are plotted at the same scale to 
emphasize how different they are. Table 1 provides a complete set 
of land-use statistics for the six communities, including accessibility 
indexes estimated with standard gravity models for work trips and 
non-home-based trips. (The accessibility index is the denominator 
of the gravity model used in the standard four-step regional travel 
modeling process to distribute trips. The index represents the distri
bution of trip attractions around each zone producing trips. The 
higher the index, the more accessible the attractions. The index is 
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computed by multiplying the number of trip attractions by the inter
zonal friction factor, which declines with interzonal travel time, and 
summing the result over all attraction zones.) Accessibility indexes 
have been reduced to a common base by dividing values for each 
community by values for West Palm Beach, the most accessible of 
the six communities. 

Brief descriptions of the communities follow. West Palm Beach 
is as traditional (not neotraditional, but the real thing) as any place 
in the county. Its housing stock varies from detached single-family 
homes to high-rise apartments, all within view of each other. Streets 
form a dense grid and are narrow by today's standards. The com
munity has comer stores, small building setbacks, rear parking, 
alleys, accessory apartments, and other hallmarks of traditional 
development. It is the only community with significant mass transit 
service and the only one with a real central business district. In 
terms of densities and accessibilities, it is the most urban of the six 
communities. 

Wellington is a classic 1970s planned unit development (PUD). 
It has curvilinear streets, loop roads, and cul-de-sacs galore. It has 
pods of residential development that are walled off and inward 
facing, with only one way in and out. It has beautifully landscaped 
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TABLE 1 Characteristics of Palm Beach Communities 

E.a.st West ·. 

Boca ~ 
• ..... ·. 

Residential 
Density 3.15 2.63 

(dwellings/land acre) 

Employment 
Density 2.58 0.46 

Gobs/land acre) 

Jobs-Housing 
Ratio 0.82 0.17 
Gobs/ 

dwelling) 

% Multifamily 
37 49 

Dwellings 

Accessibility Index 
0.49 0.22 

for Work Trips 

Accessibility Index 
for Nonhome-Based 0.72 0.43 

Trips 

collector roads with meandering sidewalks. In short it has every
thing that neotraditionalists love to hate. At the same time Welling
ton has a good mix of attached and multifamily housing and comes 
complete with its own shopping centers, schools, recreational facil
ities, and medical offices, making it self-contained with respect to 
all daily activities except basic employment. For employment, 
residents must make the long trek into the urbanized area. 

East Boca is one of Florida's early master-planned communities, 
dating back to Addison Mizner and Florida's land boom of the 
1920s. It has a small, walkable downtown, historic neighborhoods 
on a rectilinear grid, and newer neighborhoo_ds on a modified grid. 
It is well endowed with public recreational facilities, schools, and 
small shopping centers. Its streets are tree lined, often with side
walks, making walking an option for some utilitarian trips (even 
though distances are longer than ideal for walking). Employment 
centers are located nearby at Florida Atlantic University, in a large 
industrial area just west of I-95, and to the south in Broward County. 
In terms of densities and accessibility, it is the second most urban 
of the six communities. 

West Boca is a suburb of residential PUDs-each well designed 
and well landscaped but inward oriented and independent of the 
others. The community has a fair number of schools and parks, four 
golf courses within a remarkably small area, and several large com
munity shopping centers within the community or nearby. Subdivi
sion and PUD streets are discontinuous to exclude through traffic, 
but arterials form a grid with good connections to the rest of the 
region. Although it is farther from employment centers than East 
Boca, West Boca is accessible to the same employment centers. 

Jupiter and Tequesta are twin strip cities; small strip centers line 
their major thoroughfares, Indiantown Road and Federal Highway. 
Streets are strictly for automobiles; landscaping, medians, side
walks, and pedestrian amenities are in short supply. Basic employ
ment opportunities are limited, as are recreational facilities, but the 
community is well supplied with schools and local service employ
ment, is reasonably dense, and mixes land uses in a fashion (with 

.. 

West Palm 
Wellington Teq~esta & ~tipiter ., . 

Beach .. . !l1Pg~r · Farms· 
. ' ., .. ·'··.· 1.,., .. ,>'·'· ·'"'·,<··· ·'·,.· .. · 

3.76 0.76 2.00 0.12 

6.65 0.24 1.27 0.01 

1.77 0.32 0.64 0.10 

43 21 33 2 

1.00 0.14 0.31 0.21 

1.00 0.27 0.40 0.08 

residential areas running up to the edges of the commercial strips). 
Jupiter Farms is the epitome of urban sprawl. It has nothing but 

large-lot, single-family homes; only one school, one park, and one 
convenience shopping center; and no employment centers nearby. 
Almost regardless of their trip purposes, residents must travel to 
Indiantown Road and then head for the Florida Turnpike or I-95. 
Jupiter Farms is closer to the ocean and the county's urbanized area 
boundary than is Wellington but is even less accessible for most 
purposes since it sits across from the relatively minor urban centers 
of Jupiter and Tequesta. 

TRAVEL PATTERNS 

In the discussion that follows, the classification of trips deviates 
from standard practice. Standard practice, which has its origin in 
conventional travel modeling, classifies trips as either home-based 
or non-home based. Trip purposes are defined only for home-based 
trips. Non-home-based trips are lumped together as a separate, 
single-trip purpose. Home-based and non-home-based trips are 
treated as if they were independent, when in fact they are necessarily 
linked. 

In standard practice a trip from home to work without a stop is 
classified as a home-based work trip. However, if the commuter 
stops along the way to pick up a newspaper and then proceeds to 
work, the first leg is classified as a home-based shopping trip and 
the second leg is classified as a non-home-based trip. The primary 
purpose of the trip-work-is lost in the classification process. 

In the present study trips are classified as parts of tours. By com
mon convention tours begin and end at home. A tour may have only 
one stop away from home or may have many stops. If at least one 
stop is for purposes of work, the tour is classified as a work-related 
tour. Otherwise it is classified as a non-work-related tour. When 
individual trips (legs of a tour) must be identified by purpose, it will 
be in terms of the purpose at the destination and the type of tour. 
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FIGURE 2 Mode splits in Palm Beach County. 

Thus, in the previous home-to-shop-to-work example, a shopping 
trip and a work trip are linked in a work-related tour. This is not a 
perfect classification scheme, but it makes more sense than the 
standard classification scheme. 

Travel Patterns Countywide 

For the entire sample of surveyed households, two travel features 
stand out. First, Palm Beach County is automobile oriented in the 
extreme (Figure 2). Only 2.7 percent of the total trips are by walk
ing/biking, whereas a mere 0.5 percent are by transit. Even for 
recreation only 6 percent of the trips in Palm Beach County are by 
alternative modes. Mode splits for walking/biking and transit are 
about one-third the national averages (Figure 3). 

Unlike transit and walking/biking, carpooling is a significant 
mode of travel countywide. Carpooling with members of the same 
household, which is not even acknowledged as a travel option in 
most studies, represents 30 percent of all trips. Carpooling with 
members of other households, generally acknowledged as a travel 
option only for work trips, represents another 11 percent. Carpool
ing is much more common for shopping, recreation, and other 
purposes than it is for work. 

Carpooling figures are important because carpooling occurs 
mostly on multipurpose trips, in which the needs of different trav-

55% 

elers are met at different stops. Thus, the accessibility of destina
tions to one another (what we are calling destination accessibility) 
becomes an important determinant of tour efficiency and vehicle 
miles or hours of travel. 

The other outstanding fact about countywide travel is the sheer 
volume of linked trips. The need to overcome poor residential acces
sibility makes trip chaining a natural in sprawling, automobile
dependent Palm Beach County. Almost half of all work trips are 
linked to side trips for other purposes (Figure 4). A high percentage 
of non-work-related trips are also part of multipurpose tours (Figure 
5). On balance, 61 percent of the trips made by surveyed households 
are part of multistop (and usually multipurpose) tours. That is as 
high a percentage as any reported in the literature (14,21-29). 

Travel Patterns Across Communities 

Travel characteristics for households in the six communities are 
summarized in Table 2 and Figures 6 through 8. All statistics relate 
to the 2-day period covered by the travel diaries. Mode splits vary 
only slightly across communities, less than one might expect given 
the differences in land-use patterns (Figure 6). Average travel times 
show more variation, particularly for work trips (Figure 7). Total 
vehicle hours of travel (VHT) per person also vary considerably, 
mostly because of differences in average travel times (Figure 8). 



Ewing etal. 

Shopping 

8% 1% 

Work 

5% 5% 

57 

90% 

Other Social & Recreation 

12% 1% 

~~~~/C~~pojl 
Walk/Bike 

ransit 

--~ 

--d 91% 
9% 

All Purposes 

2% 
------·- ---------

87% 

89% 

--····--·-···--·· .... -·- -

----------

FIGURE 3 Mode splits in the United States (source: unpublished tabulations from 1990 Nationwide Personal 
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FIGURE 4 Work-related trip chaining in Palm Beach County. 

VHT was computed from travel times assuming standard vehicle 
occupancies of 2.5 persons/vehicle for carpools and 30 persons/ 
vehicle for transit. 

VMT could not be easily derived from the travel survey data files 
since the traffic analysis zones of destinations were not geocoded 
for one-third of all trips. Differences in VMT are almost certainly 
even more pronounced than differences in VHT since vehicle travel 

speeds are highest in areas of high VHT and lowest in areas of 
low VHT. 

The samples in this study are small, and there is considerable 
variation from household to household within each community. 
Thus apparent differences among communities could be solely due 
to chance (sampling variability). To test for significant differences, 
analysis of variance was performed on the samples. F-statistics and 
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FIGURE 5 Non-work-related trip chaining in Palm Beach County. 

TABLE 2 Trips per Person and per Tour in Different Communities 

:·:::):· ···:·. <>:·. ·:··· 

> East 

·. / .. /. :,. <: :::·.:.:. .: ... ··· Boe<!: 

Households 32 
in Sample 

29 

Trips/Person 3.70 
(Work-Related) 

2.85 

Trips/Person 2.66 
(Non work-Related) 

2.85 

Trips/Tour (Work-
Related) 2.64 2.51 

Trips/Tour 
l.98 

(Nonwork-Related) 
l.76 

significance levels are reported in Table 3. At the 0.05 level, mean 
values of only three travel characteristics differ significantly across 
communities: 

• travel time for work-related trips, 
• travel time for non-work-related trips, and 
• total hours of travel per person. 

A fourth characteristic, vehicle hours of travel per person, 
approaches significance at the 0.05 level. 

One other important difference is evident among the communi
ties. The time savings realized through trip chaining appear to be 
much greater for the less accessible communities. For the county as 
a whole, average travel time per trip declines only modestly as extra 
stops are added to tours. However, for Jupiter Farms residents on 
work-related tours, the average time drops from 32.6 min for one
stop tours to 19.3 min for three-or-more-stop tours (Table 4). 
Declines are also substantial for non-work-related tours made by 
Jupiter Farms residents and work-related tours made by Wellington 
residents, workplaces being relatively inaccessible to Wellington. 

29 25 23 25 

3.16 2.48 2.63 3.21 

3.18 3.71 2.73 3.08 

3.02 2.80 2.47 3.32 

1.63 l.63 1.90 l.95 

INTERPRETATION 

Stepping back from the statistical tests and eyeballing the commu
nity averages, the understanding of travel patterns can be refined 
even as the conclusions become less confident. West Palm Beach's 
relative accessibility fails to induce large numbers of automobile 
users to switch to walking, biking, or transit; apparently, even the 
best accessibility in Palm Beach County is not good enough for 
travel by these modes. Yet because of their short automobile trips, 
West Palm Beach residents still save on VHT. 

The community with the worst accessibility, Jupiter Farms, pro
duces the highest average vehicle hours per person. What saves 
Jupiter Farms from even more VHT is its longer-than-average trip 
chains and, more importantly, the time savings realized with each 
additional stop in these chains. 

Wellington is an interesting case study. It has the longest work 
trips by far, yet it still manages to generate fewer vehicle hours per 
person than West Boca or Jupiter Farms. Internal shopping and 
recreational facilities produce the shortest shopping and recreational 
trips of any community, more than offsetting the longer work trips. 
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FIGURE 8 Vehicle hours per person in different communities. 

TABLE 3 Analysis of Variance for Travel Characteristics Across Communities 

I, 
Trips/Person (Work-Related) 

Trips/Person (Nonwork-Related) 

Trips/Tour (Work-Related) 

Trips/Tour (Nonwork-Related) 

% Drive Alone 

% Carpool w/ Others 

% Walk or Bike 

Travel Time (Work) 

Travel Time (Nonwork) 

Total Hours of Travel/Person 

Total Vehicle Hours of Travel/Person 

Jupiter and Tequesta generate some very long non-work-related 
trips, a result no doubt of their strip development patterns. Even so 
Jupiter and Tequesta produce fewer vehicle hours per person than 
the best of the outlying communities. This makes the case for infill 
development generally, although one might prefer it take the form 
of East Boca or West Palm Beach. 

CONCLUSIONS 

In the study area, Palm Beach County, there is an inverse relation
ship between accessibility and VHT per person (Figure 9). Density, 
mixed use, and a central location all appear to depress vehicular 
travel. Even so, VHT does not reflect accessibility to the extent that 

0.76 0.58 

1.02 0.41 

0.65 0.66 

0.53 0.75 

1.26 0.29 

0.34 0.89 

1.51 0.19 

2.79 0.02 

3.12 0.01 

2.72 0.02 

2.16 0.06 

one might expect. Although Jupiter Farms has 1110th the accessi
bility of West Palm Beach, it generates only two-thirds more VHT. 
Urbanites drive a lot whether they need to or not, and sprawl 
dwellers can reduce the amount of driving they do through careful 
trip scheduling. 

What saves Wellington from horrendously high VHT is great 
accessibility to internal shopping, recreation, and school facilities. 
What keeps Jupiter Farms from being an unmitigated traffic disas
ter is the accessibility of linked activities once residents make the 
long trip into town. 

Implications for land planning are more complex than simply 
pedestrianizing or transitizing the suburbs. Communities should 
internalize as many facilities and services as possible. This is true 
even where the automobile reigns supreme, as in Wellington. 
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TABLE 4 Average Travel Time per Trip for Different Chain Lengths and Communities (in minutes) 
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FIGURE 9 VHT per person versus accessibility. 

Communities should concentrate facilities and services in activity 
centers. This will facilitate efficient automobile trips and tours. The 
more sprawling the area, the more important this becomes, for 
through activity centers, linked accessibility to activities can be 
maintained even as direct accessibility falls off. 
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