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New Highways, House Prices, and Urban
Development: A Case Study of Toll Roads 
in Orange County, CA

Marlon G. Boarnet and Saksith Chalermpong
University of California at Irvine

Abstract

We examine the link between highways and urban development by employing both
hedonic analysis and multiple sales techniques to study the impact of the construction
of toll roads in Orange County, California, on house prices. Urban economic theory pre-
dicts that if highways improve accessibility, that accessibility premium will be reflected
in higher land prices.

Our empirical analyses of house sales prices provide strong evidence that the toll roads,
the Foothill Transportation Corridor Backbone in particular, created an accessibility
premium; home buyers are willing to pay for the increased access that the new roads
provide. Such willingness to pay influences both development patterns and, potentially,
induced travel (the association between increases in highway capacity and increases in
vehicle miles of travel). The results are consistent with the idea that induced travel is
caused, in part, by changes in urban development patterns that are linked to increases
in highway capacity.

Keywords: Housing; Land use; Prices

Introduction

House price analysis can provide a window into many current planning
and urban policy questions. Economic theory predicts that land values,
and, other things being equal, house prices will be higher in locations
that are more accessible to employment or other desirable travel desti-
nations. The Orange County, CA, toll-road network, built during the
1990s, provides an opportunity to test that prediction. The results have
implications for understanding the often debated links between high-
ways and urban development issues.

As an example of how hedonic price analysis can provide a window into
policy questions, this research was motivated by the recent debate on
induced travel.

Several recent studies have demonstrated an association between in-
creases in highway capacity and increases in vehicle miles of travel
(VMT). That phenomenon, called induced travel, has been increasingly
cited as a basis for rethinking travel demand modeling, land-use/trans-
portation interactions, and the environmental impact of highway proj-
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ects. Yet the debate remains contentious, in part because the empirical
evidence on induced travel is mostly from aggregate data better suited
to establishing correlations than causality. As Noland and Lem (2000)
note, the studies to date, while often supporting the hypothesis, do little
to illuminate the behavioral underpinnings of the phenomenon. This
article helps bridge that gap by providing evidence on how highway
building influences house prices and, by inference, how new highways
can influence development patterns and VMT.

If increases in highway capacity cause increases in VMT, the behavioral
underpinnings can be divided into two broad classes. First, an increase
in capacity that reduces congestion and lowers travel times reduces
the full cost of travel. This lower price of travel can induce new auto-
mobile trips, irrespective of any changes in urban development. This is
part of the behavioral underpinning of Downs’s (1962) “law of peak hour
expressway congestion.”1 Second, increases in highway capacity that
lower travel times can facilitate changes in urban development that are
associated with longer trips and thus more VMT (Downs 1992; Hills
1996; Noland and Lem 2000). In other words, increases in highway
capacity can alter the spatial pattern of trip origins and destinations
and influence VMT by affecting urban development patterns.

The focus of this article is the link between highways and urban devel-
opment. Specifically, we present a before-and-after study of the impact
of the construction of toll roads in Orange County, CA, on house prices.
Since 1993, 51 new centerline miles of toll road have opened in Orange
County. Collectively, those roads extend the area’s relatively dense high-
way network into the rapidly growing southern part of the county. (See
figure 1 for a depiction of the highway and toll-road network in the
county.) We use both hedonic regression analysis and multiple sales
techniques to examine how the opening of the toll-road network alters
house prices in nearby corridors.

Urban economic theory posits that highway improvements influence
urban growth patterns through land prices. If highways improve acces-
sibility, that accessibility premium will be reflected in higher land prices
(and ceteris paribus, higher house prices), and higher-priced land will
be more densely developed. As a first step in better understanding the
link between highways and urban development, we examine how the
construction of the Orange County toll-road network altered house
prices in nearby corridors. Understanding the link between house prices,

576 Marlon G. Boarnet and Saksith Chalermpong

1 Downs (1962, 1992) also discusses how increases in highway capacity can induce shifts
in travel from different times of day, routes, and modes. With the exception of changes
in mode, it is not clear that changes in trip scheduling or route will increase VMT, even
if those shifts contribute to increases in peak-period congestion. For that reason, we
follow Noland and Lem (2000), who note that the effect of highway capacity on inducing
new or longer trips should be a key focus for research on the link between VMT and
highway capacity.
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development patterns, and induced travel requires first understanding
those three related bodies of literature, which we summarize below.

Literature review

Induced travel

Downs (1962) offered one of the earliest theoretical justifications for in-
duced travel, stating that improvements in highway capacity lower the
cost of peak-hour travel and thus can create additional peak-hour traf-
fic. More recent research has focused on the link between VMT and high-
way capacity, rather than on peak-hour traffic. The empirical literature,
especially works that have been influential in policy circles, is quite new.
Important recent empirical research on induced travel includes the work
of Goodwin (1996) and Hansen and Huang (1997) and the report of the
United Kingdom’s Standing Advisory Committee on Truck Road Assess-
ment (SACTRA) (1994). The SACTRA (1994) report examined traffic
growth in corridors in the United Kingdom that had increases in capac-
ity and compared actual and forecast travel along new and improved
corridors. Both pieces of evidence led SACTRA (1994) to conclude that
traffic increases were associated with increases in highway capacity.

Controlling for other factors such as county population and per capita
income, Hansen and Huang (1997) used panel data for California coun-
ties to examine statistically how VMT is influenced by state highway
lane miles. They concluded that the elasticity of VMT with respect to
lane miles ranged from 0.3 to 0.7 for counties and from 0.5 to 0.9 for
metropolitan areas. Virtually all elasticity point estimates were signif-
icant at conventional (5 percent or better) levels. Noland (2001) found
similar results using the same methodology on state data, and Noland
and Cowart (2000) also found similar results with data on 70 U.S. met-
ropolitan areas. These results have provided support for the idea that
induced travel is an important transportation phenomenon, but the
causality issue remains somewhat controversial. As Noland and Lem
(2000) note, the research to date provides little information on the un-
derlying behavioral foundations of whether and how increases in high-
way capacity cause increases in VMT. To increase our understanding of
the behavioral links between highway construction and induced travel,
this article focuses on the link between highways and urban growth
patterns.

Highways and urban development

The literature on highways and urban development has focused large-
ly on the question of whether highways contribute to the decentraliza-
tion of metropolitan areas. The evidence, reviewed by Boarnet and

578 Marlon G. Boarnet and Saksith Chalermpong
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Haughwout (2000), suggests that transportation infrastructure is only
one of several factors that influence decentralization, although there is
debate about the relative importance of transportation versus other
factors (see the exchange between Cervero and Landis [1995] and
Giuliano [1995]).

The empirical literature initially focused on how highways influence
the relative growth of central cities and suburban rings. An often cited
example of this work is the study by Payne-Maxie Consultants (1980)
that examined the influence of suburban beltways on the growth of sub-
urbs and central cities in 54 U.S. metropolitan areas. The authors con-
clude that beltways have little impact on the overall growth of the met-
ropolitan area and that the intrametropolitan economic and land use
effects that do exist are likely to be transfers from one place to another
within the metropolitan area (Payne-Maxie Consultants 1980). Yet this
work and similar articles on the determinants of decentralization such
as Bradford and Kelejian (1973), Mills and Price (1984), and Palumbo,
Sacks, and Wasylenko (1990) divided metropolitan areas into two com-
ponents—central cities and the remaining suburban ring. This geograph-
ic focus is relatively crude and allows little analysis of the finer-scale
impacts of highways on metropolitan growth patterns. Partly for that
reason, we use data on house sales prices that are matched, via a geo-
graphic information system (GIS), to street addresses. This allows a
more detailed study of the effect of highways on urban development.

Hedonic price studies of highway access

In the United States, studies of the impact of highways on nearby land
and house values date to the beginnings of the Interstate Highway Pro-
gram (Adkins 1959; Mohring 1961). The technique of hedonic price
analysis was later formalized by Rosen (1974), and there have since
been several studies of the impact of highways on house prices. Huang
(1994) reviewed the literature on hedonic price studies of the influence
of highway access on house prices and concludes that the early studies,
from the 1950s and 1960s, usually showed large land price increases
near major highway projects. The later studies, from the 1970s and (less
often) the 1980s, typically showed smaller and often statistically insig-
nificant land price effects from highway projects. Giuliano (1989), in re-
viewing the literature on the effect of transportation infrastructure on
urban development, comes to the same conclusion, namely that the later
studies show a smaller impact of highway access on home values. Both
Giuliano (1989) and Huang (1994) argue that, as the highway system
was developed in many urban areas, the value of access to any particu-
lar highway was reduced because accessibility was then generally good
throughout the network in most U.S. cities. Huang (1994) also notes
that for residential properties, noise and other disamenities reduce the
value of locating close to a highway. Langley (1976, 1981), in a study of

New Highways, House Prices, and Urban Development 579
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homes near the Washington, DC, Beltway, concluded that house prices
increase with increasing distance from the highway out to a distance of
1,125 feet and then decrease with increasing distance from the highway
beyond that point. Langley (1976) interprets this as evidence that the
disamenities of highways dominate the value of access for distances of
less than 1,125 feet.

The literature on highways and house prices echoes the broader litera-
ture on highways and urban growth. Giuliano (1989, 1995), in review-
ing both literatures, concludes that the influence of transportation on
urban development patterns is growing less important. However, most
of the evidence that led her to that conclusion is based on data aggre-
gated to broad geographic distinctions such as central cities and subur-
ban rings. A more recent hedonic price study by Voith (1993) found that
highway access (measured by travel time by highway to downtown) in-
fluenced house prices in the Philadelphia area and that the magnitude
of that effect increased during the 1980s. Overall, the literature on house
prices and highway access, like the literature on highways and urban
development, has often used data aggregated to a geographic scale that
can obscure fine-grained links between highways and growth patterns.
Thus, the link between highways and metropolitan growth, and any
ensuing link to induced travel, remains incompletely understood.

Research strategy

In this research, we take advantage of the fact that a substantial net-
work of new tolled highways was built in Orange County, CA, during
the 1990s. They provide an opportunity to address the question of cau-
sality in ways that many other studies cannot. If the toll roads changed
the pattern of accessibility in Orange County, that change should be cap-
italized into house prices. We have data on every home sale in Orange
County from 1988 through the early part of 2000. Because these data
span a period that ranges from the early planning stages of the toll
roads through the opening of most of the network, we expect to see
house prices decrease with distance from the toll road in the later years
of our data set, but not in the earlier years.

The toll roads are built and operated by the Transportation Corridor
Agencies (TCAs), special-purpose government agencies formed in 1986
for the sole purpose of building the roads. Although portions of the toll-
road network exist in county planning documents from the 1970s, it was
not until the TCAs developed a plan to raise money primarily through
tolls, first proposed in 1988, that the roads became a serious possibility.
Even then, construction started on a small, 7.3-mile portion in 1990, and
the rest of the network was built in stages beginning in 1993. The first
part of the toll roads, the Foothill Transportation Corridor Backbone
(FTCBB), was opened in 1993; the San Joaquin Hills Transportation

580 Marlon G. Boarnet and Saksith Chalermpong
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Corridor (SJHTC) opened in 1996 and later portions of the Foothill and
Eastern Transportation corridors opened in 1999. Figure 1 not only
shows the toll-road network, it also shows population density (as of
1990) for census block groups in Orange County, so that the toll-road
and highway networks can be viewed alongside existing development
patterns. Table 1 lists each segment with the date construction started
and was completed.

Even with some foresight on the part of home buyers, we expected that
the market assessment of the likelihood that the roads would be built
would rise over the early years of our data, implying that the full value
of the toll roads would not be capitalized into house prices in 1988. For
example, the SJHTC was the subject of litigation until 1993. In all, the
TCAs have opened 51 new centerline miles of toll highway in Orange
County. The two segments that opened the earliest—the FTCBB and the
SJHTC—are the focus of this study, because they were built and opened
in essentially the middle of the years spanned by our data, providing a
good comparison of accessibility values before and after the segments
opened. For those roads, we expect to see no effect of distance to the
toll road before some threshold year, but declining house prices with in-
creasing distance from the road after the threshold.2 Threshold years
are chosen to reflect when the housing market most likely incorporated
a belief among buyers that a particular toll road would be built. Differ-
ent threshold years were tested, as is discussed in the hedonic price
regression section of this article.

New Highways, House Prices, and Urban Development 581

Table 1. Date of Toll-Road Construction and Completion

Construction Construction
Toll-Road Segments Began Completed

Eastern Transportation Corridor (SR 133) June 1995 February 1999
Eastern Transportation Corridor (SR 241) June 1995 February 1999
Eastern Transportation Corridor (SR 261) June 1995 February 1999
Foothill Transportation Corridor, Backbone 1990 1993 and 1995

Segment
Foothill Transportation Corridor, Other Mid-1995 January 1999

Segments (SR 241)
SJHTC September 1993 November 1996

Source: Transportation Corridor Agencies 1999.

2 Based on Langley’s results (1976, 1981), we exclude homes that are within 1,125 feet
of the toll road to avoid confounding the value of access with noise and other disameni-
ties experienced close to highways.
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Data

Dataquick, Inc., provided information about physical characteristics of
houses, such as dwelling size, lot size, number of bedrooms and bath-
rooms, and street address, and information on house sales, such as year
of sale, price, and loan amount. Dataquick compiles data from the
Orange County Tax Assessor/Collector’s and the Orange County Record-
er’s Offices. The Orange County Recorder keeps data on all property
sales transacted in the county, and the Tax Assessor/Collector has data
on the physical characteristics of every parcel. Dataquick compiles infor-
mation from both data sets and sells the results, primarily to persons
with real estate property appraisal interests. The information on sales
characteristics (sales price and date of sale) and property characteristics
can be matched via an Assessor’s Parcel Number, which uniquely iden-
tifies each property. The data were made available to us for research
purposes through the cooperation of Dataquick, Inc. The resulting data
set is comprehensive in that it includes all property sales in Orange
County from 1988 through approximately the first two months of 2000.

Two major neighborhood characteristics are used in this study: crime
rate and school quality. School quality was proxied by a school district’s
average SAT (Scholastic Assessment Test, formerly the Scholastic Apti-
tude Test) score. Crime rates were calculated on the basis of data from
the California Department of Justice’s Justice Statistics Center (1999)
and the California State Department of Finance Demographic Research
Unit (1999). SAT scores for Orange County were obtained from the Los
Angeles Times (“Orange County High School Performance” 1999).

There are 367,841 records of the sale of single-family detached dwelling
units in Orange County from 1988 to the first quarter of 2000. We used
Arcview-GIS to geocode the home address. Geographic Data Technology,
Inc., and the California Department of Transportation provided GIS
maps of Orange County’s street network, which include the centerlines
of freeways, toll roads, and local roads, as well as the entrance and exit
ramps of all grade-separated highways. We geocoded houses using the
street network map and selected only those that were perfectly matched,
that is, the street number is found on a street segment with the exact
name as found in the address, and the house is matched to the correct
block, side of street, and approximate location within the block. We test-
ed several address matches by comparing the GIS match to published
street maps to develop the methods and criteria for an exact GIS ad-
dress match. See table 2 for the distribution by year of the number of
house transactions and those that were geocoded with a perfect address
match.3 We also used Arcview-GIS to link the locational characteristics

582 Marlon G. Boarnet and Saksith Chalermpong

3 The loss rate from address matching (14 percent) is low compared with typical GIS
address-matching routines. We attribute this to the high-quality, commercial GIS maps
and the accuracy of the address information in the Dataquick data set. We ran a test to
examine the accuracy of the address-matching process by randomly selecting a substan-
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to each house. A school district and police department jurisdiction are
assigned to each house by joining the house location from the address
match to both the school district and police department jurisdiction
base maps. Then, SAT score and crime rate were assigned to each trans-
action based on the year of sale and the school district or police depart-
ment jurisdiction associated with the location of the house.

After the GIS processing of raw data, the data set was filtered for miss-
ing data, apparent data entry errors, and non–arms length transactions.
We dropped all observations with missing key variables, such as size,
lot size, and number of bedrooms and bathrooms.4 We also dropped ob-

New Highways, House Prices, and Urban Development 583

tial number of houses and comparing the matched location with printed street maps.
We found that Arcview’s matching performance is highly satisfactory, with 99 percent
of the cases that Arcview designated as a perfect match being correct compared with
printed street maps. We assume that the 14 percent of the cases that are not address
matched are random, and we have no information that would suggest otherwise.

4 We ran a test for geographic bias for observations lost because of missing variables
and found that there is a higher percentage of lost observations in the toll-road corridors
that we studied than in the county as a whole. The toll-road corridors are from 1,125
feet to three miles from the centerline of the SJHTC and predominantly within three
miles of the centerline of the FTCBB. (The choice of corridors is described later.) Approx-
imately 25 percent of home sales observations were lost because of missing variables
within those corridors, versus a 13 percent loss rate in all of Orange County. This dif-
ference is primarily due to higher loss rates within the toll-road corridors from 1994
through 1998. Discussions with local real estate experts led us to believe that this loss
rate is due to delays in entering new home data into county databases during the mid-
1990s and that the higher proportion of new homes built in the toll-road corridors is
therefore responsible for the higher incidence of missing variables in those corridors. We
ran the regressions that are the basis for tables 3 through 5 using only resale properties
(not new homes) and found no changes in the hypothesis tests we report, suggesting
that any pattern of geographic bias in missing variables does not influence our results.

Table 2. Number of Single-Family Detached Dwelling Unit Sales
in Orange County, by Year

Observations with Observations
All Perfectly Matched after Filtering Out

Year Observations Address Inappropriate Data

1988 43,733 38,200 36,716
1989 34,430 29,959 28,836
1990 26,042 22,605 21,481
1991 25,157 22,129 19,894
1992 22,902 20,096 17,251
1993 24,388 21,356 18,014
1994 29,272 25,536 20,791
1995 23,822 20,833 16,821
1996 29,040 25,468 20,345
1997 32,763 27,595 21,590
1998 37,396 29,821 24,244
1999 33,237 28,580 24,900
2000 5,659 4,954 4,302

Total 367,841 317,132 275,185
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servations with inconsistent data, such as a four-bedroom house with a
floor area of less than 500 square feet or houses with more than 10,000
square feet and fewer than 4 bedrooms. As for non–arms length trans-
actions, we dropped all observations with a sales price of less than
$25,000 and those with loan amounts exceeding 125 percent of the sale
price. See table 2 for the distribution of number of observations by year
after the inappropriate data were filtered out. After address matching
and filtering inappropriate data, we were left with 275,185 sales in
Orange County from 1988 to the first quarter of 2000.

Hedonic price regressions

We analyzed access to toll roads using a hedonic price regression for
corridors surrounding the two oldest segments of the toll-road net-
work—the FTCBB and the SJHTC.5 The regression specification is as
follows6:

(1)

Where P = home sales price deflated to 1982–84 dollars, using the hous-
ing price index for Los Angeles–Riverside–Orange County consoli-
dated metropolitan statistical area, provided by the Bureau of Labor
Statistics home page (http://stats.bls.gov/cpihome.htm)

SQFT = size of the dwelling, in square feet
Bedroom = number of bedrooms
Bath = number of bathrooms
Lotsize = size of the lot, in square feet
Age = number of years since the residence was constructed
SATscore = average SAT scores for the school district that contains

the home

P = + + + + + +

+

α α α α α α
α α

0 1 2 3 4 5

6 7

SQFT Bedroom Bath Lotsize Age

SATscore CCrimeRate DtrBefore DtrAfter

YEAR

+ + +

+
=
∑

α α

β ε

8 9

1

11
i i

i

584 Marlon G. Boarnet and Saksith Chalermpong

5 The corridors now carry the names of routes of the state highway network. The SJHTC
is the southern extension of State Highway 73, the FTCBB is State Highway 241, and
the Eastern Corridor is a combination of an extension of State Highway 133 and por-
tions of State Highways 241 and 261. To avoid confusion with preexisting portions of
the state highway network, we refer to the corridors by name rather than number and
so will use FTCBB and SJHTC to refer to those two corridors, respectively.

6 We ran several Box-Cox tests to compare the performance of linear, log, and semi-log
specifications and found that the linear specification is preferred. The Box-Cox test
results are described later in this section.
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CrimeRate = total violent and property crimes per 1,000 residents
in the municipality where the home is located

YEARi = dummy variable for the year of sale, ranging from 1988
(index “i” = 1) to 1998 (index “i” = 11); 1999 is the omitted year7

We measured the effect of distance from the toll road with two variables,
DtrBefore and DtrAfter. Both variables measure the straight-line dis-
tance from each house to the nearest toll road on-ramp.8 DtrBefore mea-
sures distance to the nearest toll road on-ramp before a threshold year
that was chosen to mark when the toll roads became a serious possibil-
ity. DtrAfter measures distance to the nearest toll road on-ramp in all
years during and after the threshold year. Thus, DtrBefore and DtrAfter
are defined as 

DtrBefore = Dtr * (1 – ThresholdDummy)
DtrAfter = Dtr * ThresholdDummy
Where Dtr = straight-line distance from each house to the nearest

toll road on-ramp
ThresholdDummy = 0 for all home sales that occured before the 

threshold year; 1 for sales in the threshold year and in subsequent
years.

Threshold years are defined both on an a priori basis and by analyzing
which definitions of threshold years yielded regressions with a maximum
log-likelihood value.

The variables in the hedonic regression include structure-specific char-
acteristics (SQFT, Bedroom, Bath, Lotsize, and Age), neighborhood char-
acteristics (SATscore, CrimeRate), year dummy variables to control for
the real estate cycle, and the toll-road distance variables that are the
focus of this analysis. The structure-specific and neighborhood character-
istics are similar to those used in other hedonic studies (e.g., Dipasquale
and Wheaton 1996; Haurin and Brasington 1996; Li and Brown 1980).
The structure-specific variables include all variables in the Dataquick
data set that were reported with a frequency and reliability that allowed
them to be used in this study.9 The neighborhood variables, SATscore

New Highways, House Prices, and Urban Development 585

7 Data for 2000 were omitted because they included only the first two months of the
year. The results in tables 3 and 5 do not change if 2000 data are included in the
regression.

8 Visual examination of GIS maps confirmed that straight-line distance is strongly cor-
related with street-network distance, due in part to the relatively dense network of
surface streets in the corridors we studied. Because we are testing the hypothesis that
distance from the toll road is reflected in house values, a good proxy for driving distance
will suffice if the hypothesis test is accepted. For that reason, and because of the addi-
tional computational difficulty of calculating road-network distance, straight-line dis-
tance was used for this analysis.

9 For example, the variables that denote swimming pools, view properties, and garages
were missing in well over half of the observations.
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and CrimeRate, were included to control for two local characteristics
that can affect house prices. Homes were address matched to school
districts and municipalities, and then the SATscore and CrimeRate data
for the appropriate year were matched to each sale.

We analyzed sales prices in corridors around the FTCBB and SJHTC
both to isolate property markets that were internally homogenous and
to focus on areas that would be most likely to experience improvements
in accessibility from the toll roads. Initial analyses on the full Orange
County data set suggested that the hedonics for different submarkets
behaved differently. For example, the price of properties within several
miles of the coast is strongly affected by distance from the coast. Also,
the markets in the northern and southern half of the county behaved
differently both in relation to the time-series properties and in relation
to specific hedonic characteristics. Last, we expected accessibility from
the toll road to be reflected primarily in the prices of homes along the
toll-road corridors.

The corridor around the FTCBB was chosen to include all homes that
were closer to a FTCBB on-ramp than to any other toll road or highway
on-ramp. There were only 123 home sales within 1,125 feet of the
FTCBB, out of 29,197 sales in the FTCBB corridor, and so we did not
exclude those few homes for the FTCBB as we did for the other analyses.
Nor did we impose a maximum distance cutoff for the FTCBB corridor.
Compared with other Orange County highways, the FTCBB is some-
what isolated from the rest of the highway network, since it is in the
southeastern quadrant of the county, near foothills and a national forest
to the north and east. Of the sales within the FTCBB corridor, approx-
imately 95 percent were within three miles of an FTCBB on-ramp.

The corridor for the SJHTC included all homes more than 1,125 feet
from a SJHTC on-ramp and less than two miles from a SJHTC on-ramp.
The two-mile limit was imposed to isolate areas near the SJHTC and
to avoid places that might be close enough to the parallel Interstate 5
that improvements to that highway would confound the analysis.10 Also,
homes that were closer to an Interstate 5 on-ramp than to a SJHTC on-
ramp were excluded from the analysis to reduce the potentially con-
founding influence of the parallel Interstate 5 corridor.

As we explain later in this section, we also analyzed house prices near
an Orange County highway (State Route [SR] 22) that had no important
improvements or capacity increases during our study period to verify
that our method, when applied to a highway with no improvements,

586 Marlon G. Boarnet and Saksith Chalermpong

10 The Interstate 5 corridor parallel to the SJHTC was improved substantially in the
mid-1990s, and thus we wish to attempt to isolate areas where the effect of the SJHTC
is likely to dominate the effect of improved accessibility on Interstate 5.
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gives no evidence of a change in the distance gradient (or accessibility
premium). This provides some assurance that changes in the distance
gradient (the coefficients on the DtrBefore and DtrAfter variables), if
observed for the toll-road corridors, are due to the opening of the roads.

The literature on hedonic price analyses includes both linear and log-
linear specifications. Huang (1994) concludes that there is no single
dominant hedonic price specification, and we followed common practice
by using a Box-Cox test to examine the relative performance of linear
and log-linear specifications of the regression in equation (1). In the
log-linear specification, the log of all variables was used. Because the
year dummy variables take on a value of zero, the Box-Cox regressions
were run separately for each year. Homes with Age equal to zero were
dropped from the log-linear specifications and thus from the Box-Cox
tests.

To compare the performance of linear and log-linear specifications, we
normalized the original data by their geometric means. Pindyck and
Rubinfeld (1991) showed that maximum likelihood estimation (MLE)
and ordinary least squares (OLS) yield the same results with normalized
data. The OLS results of the normalized data for linear and log linear
forms can therefore be compared directly, and the best-fitting model with
the highest adjusted R2 is chosen as the preferred specification. For the
FTCBB, the linear specification is preferred in every year except 1989.
For the SJHTC, the linear specification is preferred in 7 of 13 years—
1991 through 1996 and 1998. (Full test results are available from the
authors on request.) These results led us to use linear specifications for
both the FTCBB and the SJHTC. Because the log-linear specification
requires excluding new homes (which have Age equal to zero)—and be-
cause new homes constitute approximately one-fifth of all sales in the
SJHTC corridor—we felt that the linear specification should be pre-
ferred even in the case of the SJHTC, for which the Box-Cox test gave
more ambiguous results about the appropriate specification.

We first chose threshold years to reflect the time when the housing mar-
ket was most likely to view the completion of the two segments of the
toll road as a certainty. The results are shown in table 3. For the FTCBB,
we chose two thresholds: one year before construction began (1989) and
the year it began (1990). The SJHTC was the subject of litigation until
early 1993, and so we chose 1993 as the threshold for that corridor.

Looking first at the structure-specific variables, table 3 shows that
larger homes sold for a higher price, homes with more bedrooms sold
for less in both the FTCBB and SJHTC corridors, more bathrooms in-
creased the sales price in both the FTCBB and SJHTC corridors, and
older homes sold for less near the FTCBB and for more near the
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SJHTC.11 Homes in school districts with higher SAT scores sold for more
in the SJHTC corridor but for less near the FTCBB. Higher crime rates
reduced sales prices near the FTCBB but were associated with higher
sales prices near the SJHTC. Both the SJHTC and the FTCBB are in
low-crime, upper-income areas with good schools. The “wrong signs” on
the SATscore variable for the FTCBB and the CrimeRate variable for
the SJHTC likely reflect the small variation in those variables in the
corridors we examined and the fact that these variations are correlated
with other, unmeasured aspects of geographic desirability. Finally, dis-
tance from the coast (in feet) was included for homes in the SJHTC cor-
ridor, and, as expected, the effect is negative—homes sold for approxi-
mately $42,000 less with each mile from the coast.

The year dummy variables show the time pattern of home prices in
Southern California. Home prices appreciated rapidly in the late 1980s,
lost value in the recession years of the early 1990s, and began to appre-
ciate again in 1995 for the FTCBB corridor and 1997 for the SJHTC
corridor.

The distance variables show the expected pattern: A negative gradient
appears after the threshold year for both the FTCBB and the SJHTC.
Specifically, the coefficients on DtrBefore are insignificant, and the coef-
ficients on DtrAfter are significantly negative in all three regressions.
After the threshold year, home prices in the FTCBB corridor decrease,
ceteris paribus, by approximately $0.88 per foot, a gradient of approxi-
mately $4,600 less in price per mile from the FTCBB. Home prices de-
crease, ceteris paribus, and by approximately $4.49 per foot (or almost
$24,000 per mile) from the SJHTC.

While the results in table 3 suggest that the toll roads created an acces-
sibility premium and by inference could have contributed to changing
development patterns, we prefer to also analyze different threshold
years. We defined threshold years for both the FTCBB and SJHTC that
ranged from 1989 to 1998 to examine every possible threshold year with-
out choosing the end points of our data.12 We ran the regression in equa-
tion (1), allowing the threshold year to take on values from 1989 through
1998 and then chose the threshold year that yielded the largest log-

New Highways, House Prices, and Urban Development 589

11 The negative coefficient on Bedroom is indicative of a higher-priced, luxury home
market, with larger homes that have relatively few bedrooms. Local real estate
experts and persons familiar with the Dataquick data agreed that house prices in
southern Orange County are more influenced by dwelling size than by the number of
bedrooms and that the negative coefficient on Bedroom was not surprising. The posi-
tive effect of Age near the SJHTC was likely due to the general newness of homes in
the area. For example, real estate experts suggested that new homes, when sold in a
resale market, often show price increases because of improvements such as landscap-
ing that are not reflected in the original price.

12 Choosing end point years as thresholds would create a considerably unbalanced test,
since the number of observations in the end point year would be substantially smaller
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likelihood value. This allows the data to suggest which threshold year
gives the best explanatory power. Log-likelihood values for threshold
years for the corridors are shown in table 4.

The log-likelihood surface is quite flat, suggesting that the choice of
threshold year has little impact on the overall explanatory power of the
hedonic regression. Of course, the choice of threshold year can matter
somewhat more for hypothesis tests on the DtrBefore and DtrAfter
variables, and so it is reassuring that the maximum likelihood tech-
nique gives results that are generally consistent with those in table 3.

For the FTCBB, the maximum log-likelihood value is attained when the
threshold year is 1993. Table 5 shows the coefficients and t-statistics for
the DtrBefore and DtrAfter variables for each threshold year, so that
one can see how the hypothesis tests are affected by the choice of thresh-
old year. For a threshold year of 1993, the coefficient on DtrBefore is
insignificant and the coefficient on DtrAfter is significantly negative,
consistent with the FTCBB’s creating a negative house price gradient
with distance from the toll road. The magnitude of the accessibility ef-
fect is larger for a threshold year of 1993 than for 1989 or 1990. Also
in table 5, the hypothesis of an insignificant DtrBefore coefficient and a
negative DtrAfter coefficient is confirmed for any threshold year on or
before 1993. FTCBB construction began in 1990, and the first segment
of that portion of toll road opened in 1993, so the significantly negative
coefficient on DtrBefore for later threshold years likely reflects the fact
that the accessibility of the FTCBB is captured in both the DtrBefore
and DtrAfter variables for years after 1993. Overall, the results in table

590 Marlon G. Boarnet and Saksith Chalermpong

than the number of observations in all other years, creating some concern that statis-
tical results could be driven by those differences in the number of observations. Also,
given the span of the data, it is unlikely that the effect of the toll roads would be first
felt at either end point year. Last, given that the data for 2000 include only the first
two months of that year, we regard 1999 as the end point for purposes of this analysis.

Table 4. Log-Likelihood Values for Threshold Years

Threshold
Year FTCBB SJHTC

1989 –127,174.87 –69,188.25
1990 –127,174.97 –69,188.27
1991 –127,174.31 –69,187.97
1992 –127,173.17 –69,187.41
1993 –127,173.12 –69,186.99
1994 –127,175.30 –69,188.23
1995 –127,175.29 –69,187.99
1996 –127,175.31 –69,186.02
1997 –127,175.25 –69,185.03
1998 –127,175.27 –69,185.27

Note: Maximum log-likelihood values are shown in bold.
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5 strongly support the hypothesis that the FTCBB created an accessi-
bility premium that previously did not exist in that corridor.

For the SJHTC, the results in table 4 show that 1997 is the threshold
year that maximizes the regression log-likelihood value. The SJHTC
opened in November 1996. Looking at the results in table 5, the coeffi-
cients on DtrBefore and DtrAfter are the opposite of our hypothesis for
a 1997 threshold: DtrBefore is significantly negative in that year, and
DtrAfter is not significant. Looking at how the coefficients and hy-
pothesis tests vary with different threshold years, the coefficient on
DtrBefore is insignificant for thresholds before 1994, while DtrAfter is
significantly negative for thresholds before 1994. For the threshold year
1994, both DtrBefore and DtrAfter are significantly negative, and for

New Highways, House Prices, and Urban Development 591

Table 5. Coefficients and t-Statistics for DtrBefore and DtrAfter

Threshold FTCBB SJHTC SR 22

Year Coefficients t-Statistics Coefficients t-Statistics Coefficients t-Statistics

1989
DtrBefore –0.411 –0.867 –2.909 –1.443 –0.043 –0.107
DtrAfter –0.866 –3.789 –3.358 –3.280 0.167 1.052

1990
DtrBefore –0.559 –1.502 –3.184 –1.916 –0.246 –0.859
DtrAfter –0.884 –3.702 –3.316 –3.096 0.270 1.586

1991
DtrBefore –0.455 –1.375 –2.393 –1.601 –0.056 –0.224
DtrAfter –0.971 –3.908 –3.724 –3.341 0.237 1.323

1992
DtrBefore –0.382 –1.269 –2.010 –1.477 0.007 0.031
DtrAfter –1.098 –4.207 –4.166 –3.561 0.226 1.210

1993
DtrBefore –0.430 –1.514 –1.898 –1.471 0.051 0.241
DtrAfter –1.139 –4.205 –4.489 –3.681 0.215 1.092

1994
DtrBefore –0.784 –2.919 –3.050 –2.484 0.115 0.577
DtrAfter –0.834 –2.920 –3.537 –2.760 0.166 0.798

1995
DtrBefore –0.836 –3.254 –3.780 –3.246 0.121 0.649
DtrAfter –0.761 –2.500 –2.535 –1.838 0.168 0.739

1996
DtrBefore –0.817 –3.280 –4.558 –4.034 0.197 1.105
DtrAfter –0.785 –2.425 –0.865 –0.581 0.023 0.094

1997
DtrBefore –0.770 –3.207 –4.582 –4.227 0.230 1.356
DtrAfter –0.913 –2.536 0.188 0.113 –0.125 –0.447

1998
DtrBefore –0.831 –3.555 –4.252 –4.108 0.227 1.394
DtrAfter –0.699 –1.668 1.039 0.517 –0.240 –0.739

Note: Significant coefficients (95 percent two-tailed test) are shown in bold.
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later threshold years DtrBefore is significantly negative and DtrAfter
is not significant. We believe that these results reflect, at least in part,
the effect of substantial improvements completed in the nearby Inter-
state 5 corridor in the mid-1990s.

The interchange between Interstates 5 and 405—a major peak-hour
traffic bottleneck in this region—was substantially improved, and the
capacity of the interchange was increased during the mid-1990s. The In-
terstate 5 corridor is an alternative commuter route for many residents
near the SJHTC. To the north and east of the SJHTC, homes farther
from the SJHTC are closer to Interstate 5. Thus, one explanation for the
insignificant coefficient on DtrAfter for later threshold years is that the
expected negative price gradient with distance from the SJHTC is con-
founded with the negative price gradient, in the opposite direction, from
the improved Interstate 5 corridor. Overall, the approximately contem-
poraneous improvements in the parallel Interstate 5 corridor make it
more difficult to isolate an accessibility premium associated with the
SJHTC than with the FTCBB. Also, the improvements in the Interstate
5 corridor suggest that earlier threshold years, before the Interstate 5
improvements were completed, might better isolate the premium from
the SJHTC. Last, if home buyers anticipated the completion of the
SJHTC, a threshold as late as 1997 could include some portion of the
accessibility premium in the DtrBefore coefficient. For all these reasons,
we believe that earlier threshold years give more reliable information
on the effect of the SJHTC, and for threshold years before 1994, the re-
sults are consistent with what was found for the FTCBB.

To verify our method, we used our technique to examine a corridor that
had no substantial capacity improvements during this time period. We
chose the SR 22 corridor in northern Orange County. According to the
California Department of Transportation, SR 22 had no important in-
creases in capacity during the study period. We ran the regression in
equation (1) on sales farther than 1,125 feet, but less than two miles
from SR 22, defining DtrBefore and DtrAfter based on threshold years
as was done for the FTCBB and SJHTC. In this case, the threshold
years do not reflect real changes in capacity, and so we expect no mean-
ingful difference in the coefficients on DtrBefore and DtrAfter.

In table 3, we chose 1993 as a threshold year for SR 22, since that
year is approximately in the middle of the data. The coefficients on
DtrBefore and DtrAfter are both insignificant, implying no difference
in the effect of distance from the highway before and after the admitted-
ly arbitrarily chosen threshold year. In table 5, we show the coefficients
and t-statistics for DtrBefore and DtrAfter for threshold years that
range from 1989 through 1998. The coefficients on both distance vari-
ables are insignificant for all threshold years, providing robust evidence
that the before-and-after test gives no evidence of a change in price
gradient for an unimproved corridor. This provides some reassurance
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that the changes in price gradient for the FTCBB and the SJHTC are
associated with the construction of those toll-road segments, and not
with any statistical artifact of the analytical technique.

Finally, we examined the validity of running one regression on pooled
data for 1988 through 1999.13 We tested regressions with interaction
terms for all independent variables and all year dummy variables. The
overwhelming majority of the interaction terms were statistically in-
significant, with the exception of the interaction terms for SQFT and
LotSize. Given that, we estimated the regressions for tables 3 and 5
with SQFT and LotSize interacted with the year dummy variables, as
shown:

(2)

In the above regression, SQFT * YEARi is an interaction variable for
SQFT and the 11 year dummy variables, and Lotsize * YEARi is simi-
larly defined.

Compared with the results in table 3, the only change from estimating
the regression shown above is that the coefficient on DtrAfter is signifi-
cantly negative at the 10 percent level, rather than the 5 percent level,
for a threshold year of 1990. The results for the SJHTC from tables 3
and 5 are unchanged when regression (2) is run. For the FTCBB, the
pattern reported in table 5 also persists when regression (2) is used.
Overall, there are essentially no changes to the pattern of hypothesis
tests on DtrBefore and DtrAfter around reasonable threshold years if
the regression in equation (2) is used, suggesting that the results report-
ed in tables 3 and 5 are robust when more flexible specifications that
allow variation in coefficients across years are used. We conclude that
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13 Because we expect the coefficients on the DtrBefore and DtrAfter variables to vary
during the time period we study, a Chow test implemented on the regression in equa-
tion (1) should, and does, reject the hypothesis of equal coefficient vectors for compar-
isons of data sets that are split at or near the preferred threshold years. Eliminating
the toll-road distance variables from the regression for purposes of a Chow test is also
problematic, since other structure-specific or location-specific variables can be correlat-
ed with distance from the toll roads and hence could pick up the effect of a changing
accessibility premium. For those reasons, we examined the issue of structural equiva-
lence across different years by running a regression with interaction terms for the in-
dependent variables and year dummy variables, as discussed later.
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any structural equivalence issues across the years in our data set do
not affect our hypothesis tests on DtrBefore and DtrAfter.

Overall, the evidence for an accessibility premium is strong for both
corridors. In the case of the FTCBB, the hypothesis tests are consistent
with our expectations for any threshold year up to and including the
year the toll road opened, 1993. For the SJHTC, the hypothesis tests
similarly give evidence of a land-price gradient appearing for threshold
years up to and including the year the litigation for that road was set-
tled, also 1993. For threshold years after 1993, both DtrBefore and
DtrAfter are significantly negative for the FTCBB, which is expected
since for threshold years after 1993 the road was open during both the
“before” and “after” periods tested by the regression. For the SJHTC, the
DtrAfter variable is insignificant for threshold years 1995 or later,
which we believe reflects the improvements to the parallel Interstate
5 corridor during the mid-1990s.

Multiple sales price analysis

An alternative method of analyzing house price changes is to develop
indices based on multiple sales of the same property (e.g., Bailey, Muth,
and Nourse 1963; Case, Pollakowski, and Wachter 1991). The advantage
of this technique is that it controls for any time-invariant characteris-
tics of the property or location, including characteristics that cannot be
measured in the data set. When applied to an event study such as the
construction of the toll roads, it is typical to develop multiple sales price
indices for two areas, an area near the toll road (a treatment group, to
borrow terminology from standard research design literatures) and an
area more distant from the toll road (a control group). For an example
of this technique applied to the Miami rail transit system, see Gatzlaff
and Smith (1993).

The treatment and control groups must be chosen by the researcher and
should be as similar as possible for all characteristics other than the
event being examined. For our purposes, this implies choosing areas
near the toll-road corridor and more distant from the corridor that are
otherwise similar. While choosing areas near and very distant from the
toll road clearly creates a stark difference in toll-road accessibility across
the two groups, it also risks comparing areas that are not otherwise sim-
ilar. In particular, the toll-road corridors generally run through middle-
and upper-income areas in the rapidly growing suburban fringe of south-
ern Orange County. Past research has demonstrated that price indices in
different locales appreciate differently, in ways that appear to be linked
to neighborhood characteristics (Case and Mayer 1996; Case and Shiller
1994; Mayer 1993; Smith and Tesarek 1991). For example, preliminary
analysis of our data suggested that southern Orange County emerged
earlier and more strongly from the depressed real estate market of the
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early and mid-1990s. For those and other reasons, we chose control and
treatment groups that are relatively close to each other, so that the two
groups would likely differ only in access to the toll roads.

For both the FTCBB and the SJHTC, the treatment group is homes be-
tween 1,125 feet and one mile from the nearest toll road on-ramp. The
control group is homes between two and three miles from the nearest
toll road on-ramp. More dramatic variation in distance from the toll
road, and thus toll-road access, would have allowed a starker compari-
son, but given the development patterns in Orange County, we felt that
choosing homes farther than three miles from the toll road risked com-
paring control and treatment groups that were not sufficiently similar.

For both the FTCBB and SJHTC, we developed multiple sales price in-
dices for homes in the nearby (1,125 feet to one mile) and more distant
(two to three miles) corridors. Given that the FTCBB and SJHTC were
constructed and opened during the time our data spanned, we expect
nearby homes to get a larger accessibility premium and thus appreci-
ate faster than homes in the more distant corridor.

Following Gatzlaff and Smith (1993), the regression for developing the
sales price index is

ln(P2i/P1i) = β1(Y88i) + β2(Y89i) + … + β13(Y00i) + ε (3)

where P1 = first sale for the same property
P2 = second sale for the same property
Y88 = dummy variable equal to –1 if first sale was in 1988,

1 if the second sale was in 1988, 0 otherwise
dummy variables for Y89 through Y00 correspond to the years
1989 through 2000, and are defined similarly to Y88

ε = regression error term

The estimated coefficients from equation (3) can be used to calculate
price indices. As an example, for a house that sold once in 1988 and
again in 1992, equation (3) becomes

P2i/P1i = exp(β5 – β1)

Thus, for any two years, the ratio of home sales prices in those years
is the difference in the corresponding estimated regression coefficients
for the latter year minus the initial year. Using that relationship, home
sales price indices were calculated for each year, normalizing the index
for 1988 at 100.

Sales price indices for the nearby (1,125 feet to one mile) and more dis-
tant (two to three miles) corridors around the FTCBB are shown in
table 6. These indices for the FTCBB are derived from the regression
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coefficients shown in appendix A and are graphed in figure 2. Note that
the nearby index appreciates more rapidly during the last few years of
our study period, consistent with the toll road’s creating an accessibility
premium that caused nearby houses to appreciate more rapidly.

Because the price indices in table 6 are derived from regression coeffi-
cients that are point estimates, the price indices and, similarly, the
change in price indices for the nearby and more distant corridors are
estimated from the data. We examined whether the change in the re-
gression coefficients from 1988 through 2000 was significantly different
across the two corridors. In table 7, we show the change in the regres-
sion coefficient from 1988 to 2000 (the coefficient on the 2000 dummy
variable minus the coefficient on the 1988 dummy variable) and the
standard error of that change for both the nearby and more distant
FTCBB corridors. We also show the 90 percent and 95 percent confidence
intervals for the change in coefficients from 1988 to 2000 for both the
nearby and more distant corridors. Note that the 90 percent confidence
intervals for the change in year coefficients do not overlap, implying
that the changes in the year coefficients, and hence house price appre-
ciation, are significantly different for the nearby and more distant
FTCBB corridors at the 90 percent confidence level.

Also in table 6, we show the price indices for the nearby and more dis-
tant corridors around the SJHTC toll road. A graph of those price in-
dices is shown in figure 3, and the coefficients from the estimating equa-
tion for the nearby and more distant SJHTC corridors are shown in
appendix B. Table 6 and figure 3 indicate that the index for the nearby
corridor is higher than the index for the more distant corridor until
1996. In 1996 and later years, the more distant corridor has a higher
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Table 6. House Price Indices in Toll Road Corridors by Year

FTCBB SJHTC
1,125 feet 1,125 feet

Year to 1 mile 2 to 3 miles to 1 mile 2 to 3 miles

1988 100.00 100.00 100.00 100.00
1989 127.23 121.37 125.86 115.75
1990 119.90 118.40 127.00 120.83
1991 117.30 113.84 120.00 117.92
1992 114.82 110.04 115.69 113.18
1993 104.55 104.03 107.33 103.71
1994 104.81 100.81 105.84 103.84
1995 103.04 98.75 104.47 103.23
1996 101.28 100.32 103.10 110.35
1997 105.81 101.89 112.32 116.79
1998 124.84 120.06 129.17 133.05
1999 138.78 133.43 142.38 145.91
2000 146.56 135.75 –.– –.–

Note: Interpolated indices are shown in bold. The dashes indicate that the index was
not developed for the year 2000 in that column.
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price index. In table 7, we show the change in the regression coefficient
from 1988 to 2000 for both the nearby and more distant corridors, the
standard error of that change, and the 90 and 95 percent confidence in-
tervals for the change in year coefficients over the study period. The 90
percent confidence intervals for the nearby and more distant corridors
for the SJHTC overlap, implying that there is no statistically significant
difference in appreciation across the nearby and more distant corridors
from 1988 to 2000.

Overall, the results from the multiple sales price method indicate that
the FTCBB positively influenced the appreciation of nearby homes, but
give no evidence for a similar effect on home price appreciation for the
SJHTC. It is important to note that the multiple sales price method is
especially limited when applied to the SJHTC corridor. This technique
requires that the two corridors (nearby and more distant) be identical
in all characteristics other than access to the toll road. For the SJHTC,
that assumption is problematic because it is approximately four to five
miles from the coast, such that homes south of the SJHTC are almost
certainly influenced by the desirability of coastal locations. Similarly,
homes in the more distant corridor to the north of the SJHTC are with-
in a few miles of the Interstate 5 corridor and could have benefited from
the improvements in capacity on that corridor that occurred at roughly
the same time the SJHTC opened. Overall, we find it very difficult to
believe that the nearby and more distant corridors around the SJHTC
provide a good controlled experiment that holds factors other than toll-
road access constant. In that regard, the FTCBB provides a cleaner ex-
periment, and we also prefer to give more weight to the hedonic regres-
sions for both the FTCBB and the SJHTC, since the hedonic analysis
allows some ability to control for potentially confounding factors. There-
fore, we conclude that the multiple sales price technique for the SJHTC
illustrates the difficulty of finding good control and experimental corri-
dors around that toll road, and we are persuaded by the evidence from
the cross-sectional regressions and the multiple sales price technique
for the FTCBB that the toll roads created an accessibility premium
that is reflected in home sales prices beginning approximately in the
mid-1990s.14
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Table 7. Changes in Coefficients for Determining House Price Indices
in Toll-Road Corridors

Changes 90% Confidence 95% Confidence

Toll-Road Treatment/Control in Standard Intervals Intervals

Corridors Corridors Coefficient Errors Lower Upper Lower Upper

FTCBB 1,125 feet to 1 mile 0.3823 0.0186 0.3517 0.4129 0.3451 0.4195
2 to 3 miles 0.3057 0.0230 0.2679 0.3434 0.2597 0.3516

SJHTC 1,125 feet to 1 mile 0.3533 0.0173 0.3249 0.3817 0.3188 0.3879
2 to 3 miles 0.3778 0.0574 0.2835 0.4721 0.2631 0.4925

Note: Changes in coefficients are from 1988 to 2000 for FTCBB and from 1988 to 1999 for SJHTC.
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Conclusion

The empirical analysis provides evidence that the construction of the
first two portions of the Orange County toll-road network created acces-
sibility premiums that are reflected in home sales prices. The evidence
is especially strong in that regard for the FTCBB and suggests that the
accessibility premium for that road shows up with increasing magnitude
until the time the first portion of the FTCBB opened. This finding is
consistent with what standard urban and land use theory would predict.
While the evidence of an accessibility premium is not as strong for the
SJHTC, we conclude that much of the ambiguity in the statistical re-
sults for that corridor is caused by other confounding factors correlated
with distance from the road. It is encouraging that the hedonic regres-
sions, which allow some ability to control for confounding influences,
give evidence of the appearance of an accessibility premium after the
litigation over the SJHTC had concluded.

The implication for induced travel is that the evidence from Orange
County suggests rather strongly that new highways change the geo-
graphic pattern of accessibility, that those changes are reflected in home
sales prices, and that it is thus reasonable to conclude that new high-
ways will also create changes in development patterns. Another conclu-
sion from this study is that both the FTCBB and the SJHTC improved
accessibility near the corridors in ways that home buyers valued. The
evidence in this study indicates that home buyers are willing to pay for
the increased access the new roads provided.15 It is that willingness to
pay for increased access that influences both development patterns and,
potentially, induced traffic.

Overall, our results are consistent with recent research suggesting that
induced travel is a real phenomenon and consistent with the hypothesis
that changes in development patterns are one cause of induced travel.
Certainly, our research is still an initial step. Future research should
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14 As in the cross-sectional regression analysis, we also used the multiple sales price
technique to examine price indices in nearby (1,125 feet to one mile) and more distant
(two to three mile) corridors around SR 22. As we expected, the price indices tracked
each other very closely, and the change in the year dummy variables for the nearby and
more distant corridors were not statistically significantly different from each other. SR
22 does not have the confounding influences of coastal access and proximity to other
parallel and improved corridors that made interpreting the SJHTC results problemat-
ic, and so the results of the multiple sales price technique applied to SR 22 suggest
that there is no change in accessibility premium associated with that road during the
study period. That was expected, since SR 22 had no important capacity improvements
from 1988 to 2000.

15 Given that the FTCBB and SJHTC are toll roads, travelers already pay for using
them. The evidence in this article shows that home buyers are also willing to pay for
the accessibility created by those roads through higher home prices.
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examine how the changes in house prices (and thus land prices) report-
ed here are reflected in intrametropolitan growth patterns and whether
and how those growth patterns changed after the toll roads were built.
For now, the results are consistent with the idea that induced travel is
caused, in part, by changes in urban development patterns linked to
increases in highway capacity.

Appendix

New Highways, House Prices, and Urban Development 601

Table A.1. Regression Results for the Multiple Sales Price Analysis
for FTCBB

1,125 feet to 1 mile 2 to 3 miles
Variables Coefficient t-Statistic Coefficient t-Statistic

Y88 –0.0176 –2.1160 0.0286 2.7430
Y89 0.2232 27.4040 0.2223 19.8160
Y90 0.1639 18.2810 0.1975 17.5240
Y91 0.1420 16.0150 0.1582 13.4770
Y92 0.1206 13.5740 0.1243 10.6340
Y93 0.0270 2.9760 0.0681 5.7170
Y94 0.0294 3.2310 0.0366 3.0790
Y95 (dropped) . — 0.0159 1.3040
Y96 –0.0048 –0.5250 (dropped) . —
Y97 0.0389 4.3570 0.0473 4.0730
Y98 0.2043 23.4800 0.2114 19.0520
Y99 0.3102 34.5120 0.3170 27.5590
Y00 0.3647 21.8940 0.3342 16.3360

Number of observations 2,016 1,594
R2 0.6901 0.5899
Adjusted R2 0.6882 0.5868
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