UC Berkeley

Earlier Faculty Research

Title

Freeway Expansion and Land Development: An Empirical Analysis of Transportation
Corridors

Permalink

https://escholarship.org/uc/item/6ix6f2it]

Authors

Hansen, Mark
Gillen, David
Puvathingal, Mohnish

Publication Date
2001

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/6jx6f2jt
https://escholarship.org
http://www.cdlib.org/

The University of California
Transportation Center

University of California
Berkeley, CA 94720

Freeway Expansion and Land Development:
An Empirical Analysis of Transportation
Corridors

Mark Hansen
David Gillen
Mohnish Puvathingal

Reprint
UCTC No. 511



The University of California
Transpertation Center

The University of California Center achivities Researchers
Transportation Center (UCTC) at other umversities within the
15 one of ten regional units region also have opportumties
mandated by Congress and to collaborate with UC faculty
established in Fall 1988 to on selected studies.
support research, education,
and traimng m surface trans- UCTC’s educational and
portation, The UC Center research programs are focused
serves federal Region IX and on strategic planning for
1s supported by matching improving metropolitan
grants from the U.S. Depart- accessibility, with emphasis
ment of Transportation, the on the special conditions in
California Department of Region IX. Particular attention
Transportation (Caltrans), and is directed to strategies for
the Umversity. using transportation as an
mstrument of economic
Based on the Berkeley development, while also ac-
Campus, UCTC draws upon commodating to the region’s
existing capabiiities and persistent expansion and
resources of the Insttutes of while mantamning and enhane-
Transportation Studies at ing the guahty of life there.
Berkeley, Davis, Irvine, and
Los Angeles; the Institute of The Center distnbutes reports
Urban and Regional Develop- on 1ts research in working
ment at Berkeley, and several papers, monographs, and in
academic departments at the reprints of published articles
Berkeley, Davis, Irvine, and It also publishes Access, a
Los Angeles campuses. magazine presenting sum-
Faculty and students on other maries of selected studies. For
Umniversity of Cahifornia a list of pubhcations n print,
campuses may participate m write to the address below

DISCLAIMER

The contents of this report reflect the views of the authors, who are
responsible for the facts and the accuracy of the information presented

Unversity of Califorma herein. This document is disseminated under the spensorship of the

Transportation Center Department of Transpzriatior, Gniversity Transportation Centers Program,
in the interest of information exchange. The U.3. Government assumes no
108 Naval Archutecture Building fiability for the contents or use therecf,

Berkeley, Califorma 94720
Tel. 510/643-7378
FAX 510/643-5456

The contents of thus report reflect the views of the author who 1s responsible
for the facts and accuracy of the data presented herewn. The contents do not
necessarily reflect the official views or policies of the State of Califormia or tne
U.S Department of Transportation. This report does not constitute a standard,
specification, or regulation



Freeway Expansion and Land Development: An Empirical
Analysis of Transpertation Corridors

Mark Hansen
David Gillen
Mohnish Puvathingal

Department of Civil and Environmental Engineering
Institute of Transportation Studies
University of California
Berkeley, CA 94720

Reprinted from
Transportation Research Board, Paper no 981211
Proceedings of the 77th Annual Meeting of the Transportation Research Board (1998)

UCTC No. 511

The Umversity of California Transportation Center
Unrversity of California at Berkeley



Freeway Expansion and Land Development: An Empirical
Analysis of Transportation Corridors

1. Introduction

Road transport infrastructure can, together with other factors, influence location choices and
decisions mvolving residential, commercial, and industnial development The network of roads and
highways provides a means for access for workers and materials as well as a way for distributing
products and services Greater access lowers the costs of transportation and therefore mcreases the
supply of many resources, including land, labor, and materials An investment m highway
infrastructure can have a variety of land use impacts, depending upon which of the above factors
have been affected and how important they are The impact also depends on the nature of the
mvestment For example, the effect of building a new freeway 1s likely to differ from that of
expanding the capacity of an existing one The impacts of enhancements to radial and
circumferential routes may also differ

There 1s a sizable literature concerning the impact of road investments on land use, land
values, development activity, social and commumnity variables, and local and regional economies
The studies have been carried out 1n a number of different communities in the US and have used a
variety of research methods, from case studies to large-scale regional models. There 1s, however, a
pauctty of empincal work that attempts to tsolate the impact of transportation mvestments 1n a
statistically rigorous way Much of the literature uses a case study approach that is highly
descriptive and yields anecdotal mformation (1-5) Such studies are often inconclusive concerning
the existence of linkages, and mnvanably so with regard to their magmitude. Other studies, while
more quantitative, rely on complex models that are virtually impossible to validate (6-8)

In this study we employ econometric techmiques to study land use impacts of highway
capacity expansion projects 1n several corridors, all located m Califorma's four largest urban areas
Our analysis 1s mtended to measure the effect of the expansions upon land use m the areas served
by the expanded roadway, after controlling for other factors Section 2 overviews our research
approach, while section 3 describes our data set Section 4 presents an exploratory analysis of
development 1mpacts from road capacity expansion, based on simple graphical techniques, and

argues that this mdicates the need for more nigorous statistical analysis Section 5 documents the



procedure for this analysis, and Section 6 discusses 1its results A summary and conclusion are

offered in Section 7

2. Appreach

Our objective 1s to statistically evaluate the land use impacts of highway capacity expansion
projects. To do so, we develop a data set based on a "panel” of corridors m which highway capacity
expansions have occurred The cormdors in the panel are located in large urban regions in the state
of Californita The "panel" includes a number of cormdors with a large number of years of
information for each This enables us to make statistically robust estimates of the land use changes
that result from expanding the capacity of nearby roads Furthermore, by having a number of
different projects from across the state included 1n the data, we can be fairly confident that our
results are broadly representative of conditions within California’s large urban areas

Daifferent types of land use changes, including residential. commercial, and industrial
development, are considered Much of the previous hiterature has focused upon one type of land use
when examining the outcome of a new highway facility or a capacity enhancement project We
want to ascertain whether one type of land use is affected more than, or in a different way from,
another

In order to empincally 1nvestigate the land use consequences of a capacity enhancement
project, a broad set of data 1s needed First, an accurate representation of the land development
activity before and after the project 1s necessary Second, we require demographic, soclo-cconomic,
and financial variables that can affect land use, so we can be confident that any measured 1mpact of
a capacity expansion 1s not 1n fact capturing the influence of other, excluded, variables

Development activity 1n an urban region is subject to both local and regional influences
For example, growth 1 single family homes 1n the Bay Area’s Contra Costa county may result from
housing demand associated with economuc activity in downtown San Francisco, rather than a
recently completed capacity enhancement project in a corndor in Contra Costa Therefore, the
information contained in corntdor data 1s partly reflecting what 1s occurring at the broader regional
level and partly due to what 1s happening in the corndor It 1s thus important to distinguish and
control for these broader regional influences by normalizing the variables used in the empirnical

examination Ths 1s explained in greater detail below
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3. Data Description: Variables and Geographic Study Areas

Our analysis 15 based on a set of comdors located m the four largest urban areas in
Califorma There were many capacity enhancement projects in these regions m the past two
decades. Projects are selected from reference 9, an annual publication from Califorma Department
of Transportation, which provided the size, cost, and date of completion of highway construction
projects The single most important criterion in selecting a project for mclusion 1n the data set 1s
that 1t be a capacity enhancement of a controlled access radial freeway, completed between 1970
and 1988 These years are selected so that information covering a sufficient period on either side of
the project completion date 1s available. Once the projects are chosen, the communities most
directly impacted by them are i1dentified Any community located in the affected corndor, and
whose route to the central city of the region would normally nclude the expanded road scction, is
chosen

All comdors are located 1n one four major metropolitan regions of Califorma the San
Francisco Bay Area (9 counties), Sacramento (6 counties); Los Angeles-Long Beach (3 counties);
and San Diego (1 county) Over the past three decades all of these areas have expenienced high rates
of growth, and had a sigmficant amount of investment in highway infrastructure. Three of the
corridors are 1n the Bay Area, one 1n Sacramento, and two each 1n Los Angeles and San Diego The
comdors are identified and described 1n Table 1 Note that 1n four of the eight cases more than one
capacity expansion occurred over the study period This complicates the analysis, since for years
after the second expansion the impacts of both expansions must be considered Our procedure for
dong this 1s discussed below

Four dependent vanables are used as to explore the impact of capacity enhancements on
land use All are based on building permit activity, data for which are available at the city level
from the US Census Residential permut activity 1s measured in terms of the number of housing
unuts for which permits were granted Commercial and industrial permut activity 1s quantified based
on cost of permitted construction Note that these variables are all flow vanables that measure the
rate of development For example, one dependent variable employed in the analysis 1s the growth in
single family homes as measured by the number of such units for which building permuts 1ssued n a

given year This varniable measures the addition to the existing stock of single famuily homes each
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year rather than the total number of such homes To normalize for regional trends, permut activity in
the affected corridor 1s divided by regional permit activity. For example. 1n the case of single family
homes, the dependent variable 1s the annual permits issued for single famuly units i the corridor
divided by the annual permuts 1ssued for single fanuly units 1n the region

The set of independent variables form several groups One group consists of socioeconomic

varables It includes population (obtained from the California Statistical Abstract), total personal

income (from the U.S. Census Current Population Reports), gasoline price index (from the

Califorma Statistical Abstract), construction cost index (from the Engineering News Record), and

the "available population capacity” as measured by the difference in the population predicted by
planners (obtarned from the various regional planning agencies) for the region for the year 2001 and
the population i the year of the observation Where appropriate the cormdor variables are
normalized by regional variables

A second group consists of transportation vanables. A transit expenditure variable, defined
as the sum of local transportation fund (TDA), federal, state, and local capital grants and
non-governmental donations, controls for the impact of these expenditures on land use changes, but
1s found to be statistically msignificant The other transportation variables — which are the focus of
our mnvestigation — are functions of the time smce completion of a capacity expansion project
These include dummy vanables used to identify when a project was completed that 1s, a variable 1s
set to 1 for the year after a project was completed and for each subsequent year, while for all other
years 1t has the value 0. We also include a time variable equal to 0 1n the year the project was
complete (and all preceding years) and mcremented by 1 in each subsequent year Thus, a project
completed 1 1985 would have a value for this vaniable of 0 1 1985 and before, 1 1n 1986, 2 n
1987, and so on When warranted, the square of the iume vanable 1s also included Together, the
expansion completion dummy and the time variable(s) define a first or second order polynormmal 1n
time since project completion designed to capture the dynamucs of the land development response
to a road capacity increase.

The use of project completion date as the key milestone for the analysis may be questioned
A capacity expansion could influence land use decisions well before 1t comes on-line, so long as
decision makers are confident that 1t will occur It 1s difficult, however, to relate the knowledge and

beliefs of decision makers to project mulestones that can be objectively ascertammed The project
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completion date 1s employed 1n this study because 1t 1s a well-defined time by which 1t can be safely
assumed that all key actors know about the expansion We leave the possibility of using other
project mulestones as a topic for future research

Because of gaps 1n the data and changes 1n the composition of some of the urban corridors
area over the period of analysis, vanous dummy vanables are included 1n the model Two of these
variables indicate cases 1n which a new city was incorporated in a cormdor sometime during the
analysis period Corrections are necessary in these cases because permit data for unincorporated
areas are avatlable only at the county level, so that permits in unincorporated areas affected by the
capacity expansion cannot be counted.

Two additional dummy varniables are used only for the 1-580 corndor (Corridor 1 in Table
1) The City of Pleasanton placed a freeze on land development 1 1972, because of inadequate
sewage treatment capacity This event 1s reflected in the one dummy variable In 1976 Pleasanton
recerved federal financial assistance for new sewage treatment facilities, and the city termunated the
freeze but placed a 2 per cent limit on growth of residential projects that 1s still in effect The years

during which the it was m effect are indicated by a second dummy

4. Graphical Analysis of Capacity Expansion Land Use Impacts

Before undertaking any regressions. we explore the data graphically. Observing land use
variables over time and juxtaposing them to the year of completion of a capacity enhancement
project provides a first pass at determuning if there are any impacts Results for two of the eight
corndors contained 1n the panel are presented below to illustrate the approach

Figures 1 and 2 present single family housing permut activity for the two example corridors
and their associated urban regions Figure 1 plots these data for I-580 1n eastern Alameda county
(part of the San Francisco Bay Area) while Figure 2 does so for I-5 1n the San Diego area In the
case of I-580, there 1s a discermible acceleration in single famuly housing construction after the
completion of the capacity enhancement project However, this acceleration also coincides roughly
with the hifting of the development freeze n this cornidor 1 1976 Thus the graph sheds hittle light
on the mdividual contributions of these two events For I-5, the behavior 1n the corndor parallels
that of the region with no apparent impact from completion of the capacity enhancement project

Figures 3 and 4 show similar plots for multi-family housing As 1n the single fanuly case,
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there 1s a surge 1n corridor permut activity after completion of the I-580 capacity expansion, while
the I-5 data suggest, if anything, the opposite effect Figure 5 depicts a very sharp increase
commercial permit activity (measured n dollar valuation rather than physical units) after the I-580
expansion, while Figure 6 offers evidence of a short period of accelerated commercial development
a short time after I-5 was expanded. The contrast of Figures 5 and 6 illustrates how the dynanucs of
the (apparent) response of development to a road improvement can vary--a point that is addressed
in the statistical model presented below

Scanmng Figures 1-6 it becomes evident that they do not support definitive conclusions as
to whether a capacity enhancement project has an impact on land development The figures suggest
impacts in some instances but not in others Furthermore, even when a capacity expansion appears
to have an impact, the net contribution of this event relative to other factors cannot be readily
discerned For example, development constraints resulting from lack of sewage capacity may have
influenced activity on the I-580 cornidor as much or more than the highway expansion did. It 1s,
therefore, necessary to utilize a more powerful statistical technique that allows us to constder all the
influences simultanecusly and will yield test statistics that measure the significance of the

mfluences

5. Statistical Analysis of Land Use Impacts: Procedure

Regressions are estimated using ordinary least squares (OLS) for each of the dependent
variables described earlier A number of different models and functional relationships are
mvestigated and their statistical performance compared All models are estimated on the data
described above, which are organized mto a "panel” -- a combination of cross-sectional and time
series data The panel 18 created by stacking the data by region so the variables vary across regions
as well as over ttme Models could be estimated separately for each region, but our focus is on
relationships that hold across the full sample of expansion projects Therefore. the empinical
mvestigation concentrates on the entire set of data, using dummy vanables to control for persistent
differences between corridors

Several different functional forms, including linear and log-linear models, and combinations
of vanables are investigated Statstical testing clearly shows that the log-linear model 1s superior

for all dependent variables The preferred log-linear model has the form
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2 N
(L) = At ota+ 2B, (X )+ 280 Dig+ D) D0V umn A tse + Eu (1)
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where.

Lk 1s the normalized permut variable for land use 1 1n cornidor k 1n year t (1=1 for
single famuly housing, =2 for multi-fanuly housing, 1=3 for commercial
development, and 1=4 for industrial development),

P are continuous independent variables;
Dy are dummy variables;
Atk 1s the maximum of the number of years since completion of capacity

expansion m and 0,

A0 A Ok By, S, yimn aTe parameters to be estimated,

&kt 1s an error term assumed to be normally, identically, and independently
distributed.

The coefficients of primary interest mn the model are the yimn. These coefficients specify a
polynomial of degree N in At that characterizes the impact of the mth (m=1 or 2) capacity
expansion m a cormridor on the 1th type of land use (1=1,2,3, or 4) Consider, for example, the
coefficient yii0. This coefficient pertans to the impact of an imitial capacity expansion (m=1) on
single famuly housing (1=1) Furthermore, since n=0, the coefficient measures a shift m permit
activity that occurs just after the expansion occurs and remains constant through time Simmlarly, the
coefficient y11 pertamns to the impact of an initial capacity expansion (m=1) on family housing
development (1=2). In this case, n=1, so the 1mpact 1s one whose magnitude (whether positive or
negative) increases hinearly with time since completion of the expansion project (At). In theory, a
polynormal of sufficient order can closely approximate any "well-behaved" dynam:c response of a
land use variable to a capacity expanston In practice, we found statistically significant coefficients
only for n=0,1, and (in the case of commercial development only) 2 This does not mean that
responses are 1n fact characterized by first (or second) order polynomuals, but rather that our data set
can support only a first (or second) order approximation of the "true" response

Our use of the m index reflects the expectation that capacity 1s added to a corridor more
than once, the effects of the latter expansions may differ from those of the initial one. The data

contain only four cornidors where two expansions occurred, but in two cases the later expansion



occurs near the end of the time senies (see Table 1). The results for the second capacity expansion
are thus based considerable fewer data, and should be considered more tentative than those for the
1nitial (m=1) expansion

A number of the independent variables 1n our model are highly correlated Rather than run
many regressions with different combinations of variables and select the "best" one in some ad hoc
way, we use principal components analysis to select the subset of vanables to be mcluded in the
regressions  Principal components 1s a multivanate statistical technique that analyzes
mtercorrelations among variables, how vanables jointly "hang together " The goal of principal
components 1s to summarize a multivanate data set mn a small number of components thereby
elimunating variables whose contribution to the explanation of the vanation 1s neghgible This
proved to be a useful techmque for screening our initial set of independent variables and choosing a

subset for the subsequent regressions

6. Statistical Analysis of Land Use Impacts: Results

The results of four regressions--one for each of the four land use types--are reported below
in Tables 2 through 5 Table 2 contains the results for single family housing permits (1=1). The
regression equation fits well. in a stafistical sense, explaining 81 per cent of the vaniation 1n the
dependent variable based on the adjusted R” statistic As 1n most of the models, the response 1s
approximated by a first order polynomual 1n At -- higher order terms are statistically msignificant.

For the single family housing model, three of the four capacity enhancement variables are
statistically sigmficant at the 5 per cent level, and the remaining one -- yi21 -- 1s significant at the 10
per cent level The estimates for yi1o and yizo positive and of the same magnitude The positive
value indicates that capacity enhancement leads to an mitial upward shift in the cornidor share of
single family home permut approvals The estimates of yii1 and yi21 are also significant but of
oppostte sign, the former being negative while the latter 1s positive As explained above, the former
estimate 1s the more meaningful one since 1t pertains to the “first” capacity expanston 1n a corridor
Its negative sign implies that after the mitial capacity increase and consequent upward shift in the
cormidor share of single family housing development, this share decreases with time However, if
there 1s a subsequent capacity expansion, 1t causes not only an upward shift in the corndor share of

single fammly housing development (since yi20 18 positive) but also an upward trend 1 this share
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(smce y121 positive)

Table 3 contains the estimates for multi-farmly housing (1=2) model The important results
are, as before, the y estimates The constant response coefficient for the first capacity enhancement,
Y210, 18 positive, significant, and of similar magnitude as that 1n the single family housing model
(y1i0) This mmplies that the first capacity enhancement on a comdor stimulates multi-farmly permut
acuvity Unlike the single famuly case, however, the estimate for y220 1s not statistically sigmficant,
mmplymg that a second capacity expansion does not mmmediately stimulate family housing
development The first order coefficients, y211 and yz21, are agan of opposite sign, with the more
meaningful y211 estimate implymng that the imtal surge mn multi-family housing development
attenuates over tme +y211 1s estimated to be about 60 per cent greater than yi11, suggesting that the
pace of multi-family housing development diminishes more rapidly than that of single family home
construction

Our regression results for the corridor share of commercial permit activity are contammed 1n
Table 4 They imply that an 1mtial capacity enhancement has a statistically significant, positive, and
mmmediate, impact on the corridor share of new commercial construction (based on the estimate for
vsi0) Furthermore, the effect rises over time as the y311 1s positive and significant, but 1t does so at a
decreasing rate, since ys12 1s negative If there 1s a second enhancement project on the same corridor,
1ts mtial 1mpact s negative, but statistically msignificant. The subsequent evolution 1s simular to
that of the first project: growing more positive, but at a decreasing rate

Finally, the results for industnial pernut activity appear m Table 5 The completion of an
mitial capacity enhancement project has no immediate effect on the pace of land development for
industrial use, since the ysi0 estimate 1s statistically insignificant. The capacity mcrease does,
however, spur an upward trend 1n the corndor share of industrial development, since the yan
estimate 1s positive and sigmificant The estimated impacts of a second expansion, if one occurs,
paralle] those of the first. ya2o 1s not significant, 1mplymng that there 1s not an immediate upward
shift, but ya; 1s (marginally) sigmificant, suggesting that the corndor share of industrial permt

activity begns to trend upward after the expansion 1s completed

7. Summary and Conclusions

Our research has mvestigated, using a panel of data, the mmpact of highway capacity
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expansion in a number of corndors located in major urban areas of Califorma. The data set
contained variation across corridors as well as time and represents as careful an attempt as possible
to test land use impact hypotheses 1 a ngorous statistical way. Four dependent vanables are
considered, based on construction perrmts for single and mult-famuly housing umits, for
commercial construction, and for industrial development A number of additional variables are
introduced 1n an attempt to distinguish the impact of a highway capacity increase from land use
changes resulting from other factors

We have found that haghway capacity expansion has a strong and statistically significant
effect on both residential and non-residential land use We found that capacity enhancement has the
effect of increasing the number of smgle farmly housing permuits 1n the affected corridor relative to
the level in the region If a second expansion occurs on the same corndor, 1ts 1mpact 1s sumilar to
the first. In either case, after an initial upward "shift" m single family home permits in the corndor
relative to the region, the share gradually declines. This suggests that development moves forward
i ime but may not increase in the aggregate The results for mult-farmly housing permuts are
stmular Again, there 1s a significant upward shift in cormndor permut shares that dissipates over time
In the case of multu-family housing, however, a second capacity expansion on the same corridor
appears to yield a different impact

Norm-residential land use changes are examined using esumated cost of permitted
commercial and industnial construction The results for these two types of development contrast
Capacity enhancement 1s found to have an immediate positive impact on commercial but not on
mndustrial land use For both forms of development, the mifial capacity mcrease 1s found to trigger
an upward trend 1n the corndor share of permut activity In the case of commercial development,
there 1s evidence that this trend dimunishes over time

By necessity, our analysis has depicted the land use 1mpacts of highway capacity expansion
i considerable detatl We have differentiated among development types, between imitial and
subsequent capacity expansions. and between impacts that take the form of abrupt shifts and those
that evolve over time. Our results suggest that these distinctions are important” highway capacity
expansions have different impacts on different types of development, impacts of rmtial and
subsequent expanstons differ, and impacts may include both sudden shifts and more gradual trends

However, we also recogmze that the statistical analyses on which our findings are subject to
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uncertainty, and that some of our more detailed findings, particularly those pertaining to second
capacity expansions, rest on small numbers of observations While we acknowledge uncertainty
over these details, our results offer strong support for one overriding conclusion: highway capacity
expansion stimulates development activity, both residential and non-residential, 1 the cornidors
served by the expanded facihties The impacts will vary, and the results presented here cannot
supplant the detailed analysis required to assess the consequences of individual projects. They do,
however, pomt to the need to consider land use impacts carefully and thoroughly whenever capacity

enhancement projects are being contemplated.
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Freeway Expansion and Land Development: An Empirical
Analysis of Transportation Corridors

ABSTRACT

We report on an econometric analysis of building activity i cormdors located 1n California urban
areas where freeway capacity expansions have occurred over the last two decades Four different
permut types, single fammly housing, multi-family housing, commercial development, and industrial
development are considered We estimate models relating the cornidor share of regional permut
activity to several 1ndependent vaniables, including whether the expansion had occurred and, 1f so,
the time since the expansion The model was estimated on a panel consisting of eight comdots, so
thar results effect the composite impacts over the set, rather than what occurred m any specific
corridor We find that single fanmily residential development increases sharply immediately after
capacity expansions, but the impact attenuates with time The mmtial :impact of multi-famaly activity
1s simular, decays more rapidly Commercial development also accelerates after a capacity
expansion, continuing to do so for a period of several years, albeit at a decliming rate Industrial
development 1s not immediately affected by an expansion, but does appear to trend upward 1n the
years following Overall, these results imply that expanding highway capacity results m increased
traffic-generating activities along the adjacent corndor



Table 1.

Corridors and Projects Included in Data Set

Year
No Route Improved Stretch Region Cities Affected  Completed
i 1-580 Dublin to San Bay area Castro-Valley, 1978 &
Leandro Dubhin, 1988
Livermore,
Pleasanton &
San-Leandro
2 I-680 Walnut Creek to Bay area Walnut Creek 1974
San-Ramon
3 SH-101 GG Bnidge to Bay area Mull Valley, 1975
Richardson Bridge Larkspur &
Corte Madera
4 1-80 Auburn to Sacramento Auburn, Loomis, 1977
Roseville area Rocklin &
Roseville
5 SH-101 Oxnard to LA area Camarilio, 1975 &
Thousand Oaks Oxnard, Port 1988
Hueneme,
Thousand Oaks
& Ventura
6 I-5 San-Juan-Capistran LA area San-Juan-Capistr 1973 &
o to San-Clemente ano & 1982
San-Clemente
7 I-15 San Marcos to San Diego Escondido, 1977 &
Miramar area Poway & 1982
San-Marcos
8 I-5 Chula-Vista to San Diego Chula-Vista, 1973
Impenal-Beach area National-City &

Impertal-City




Table 2

Dependent Vanable Cornidor Share of Single Family Housing Permits (Housing Units)

PARAMETER ESTIMATE STD ERROR  T-STATISTIC PARAMETER DEFINITION

Al -6 60 284 -2 32 Constant for single family housing

o1 051 032 1 61 Corndor 1 fixed effect

2 -074 042 -1 76 Corndor 2 fixed effect

o3 -188 056 -3 35 Cornidor 3 fixed effect

Oli4 -036 043 -0 85 Cormndor 4 fixed effect

ols -033 052 -0 63 Corridor 5 fixed effect

s -149 045 -3 34 Corndor 6 fixed effect

o -0 45 025 -178 Corndor 7 fixed effect

ous 0 - -- Corridor 8 fixed effect (forced to zero)

5 084 021 3 90 Dummy variable for entry of a city in time
period

d12 003 021 0 14 Dummy variable tor entry of a second city in
time period

813 -094 026 -3 56 Dummy varnable set equal to 1 for years m
which there was a land development freeze 1n
the I-580 Comnidor, 0 otherwise

14 -0 80 029 -2 75 Dummy variable equal to 1 for years land
development was frozen due to 1nadequate
sewage capacity, ( otherwise

Bu 033 024 1 34 Available population capacity of cormdor

Bz -052 026 -2 04 Gasoline price (constant $)

B3 019 015 1 26 Income in corndor/Income 1n region

Ao 040 014 2 83 Years after completion of first expansion
project =1, otherwise O

At -0 04 002 -2 54 Time since completion of first expansion
project, completion year =0

A120 040 020 198 Years after completion of second expansion
project =1, otherwise 0

Atz 005 003 1 68 Time simce completion of second expansion
project, completion year =0

Nurnber of Observations 192

Adjusted R* = 0 81
Standard Error = 0 54



Table 3
Dependent Vanable Corridor Share of Regional Mulu-family Housing Permuts (Housing Units)

PARAMETER ESTIMATE STD ERROR  T-STATISTIC PARAMETER DEFINITION
A2 -6 15 408 -1 51 Constant for multi-family housing
o1 -102 045 -2 25 Comdor 1 fixed effect
022 -050 061 0 83 Comdor 2 fixed effect
023 -170 080 -2 11 Comdor 3 fixed effect
Ot -1 60 062 -2 58 Corndor 4 fixed effect
Oi2s -149% 075 -1 98 Corndor 5 fixed effect
026 -330 064 -5 17 Cormdor 6 fixed effect
27 -0 86 036 -2 38 Cormdor 7 fixed effect
O28 0 - -- Coridor 8 fixed effect (forced to zero)
81 079 031 2 57 Dummy variable for entry of a city 1n time
period
822 -0 06 030 -0 21 Dummy variable for entry of a second city n

fime period

) 012 038 0 31 Dummy vanable set equal to 1 for years m
which there was a land development freeze in
the 1-580 Cormndor, 0 ctherwise

84 -033 042 -0 78 Dummy variable equal to 1 for years land
development was frozen due to madequate
sewage capacity, 0 otherwise

B 032 035 0 92 Available population capacity of corndor
B2z -G 83 037 -2 25 Gasohne price (constant $)

B2: 007 022 0 34 Income mn comdor/Income 1n region

A0 045 020 2 21 Years after completion of first expansion

project =1, otherwise 0

Aot -008 002 -3 17 Time since completion of first expansion
project, completion year =0

A220 009 029 0 30 Years after completion of second cxpansion
project =1, otherwise 0

Ao 017 co4 379 Time since completion of second expansion
project, completion year =0

Number of Observations: 192
Adjusted R> =0 67
Standard Error =0 74



Table 4
Dependent Vanable' Corridor Share of Regional Commercial Building Permits (Dollar Value

of Construction)

PARAMETER ESTIMATE STD ERROR  T-STATISTIC PARAMETER DEFINITION

A3 -4 09 450 -0 91 Constant for commercial development

o3 -134 052 -2 58 Comdor 1 fixed effect

032 -1 69 060 -2 81 Corndor 2 fixed effect

033 =255 078 -3 23 Corndor 3 fixed effect

034 -0 91 063 -1 45 Cornidor 4 fixed effect

035 -14¢6 077 -1 88 Cornidor 5 fixed effect

036 -393 074 -5 30 Cornidor 6 fixed effect

037 -012 051 -0 23 Corridor 7 fixed effect

Olag 0 -- -- Comdor 8 fixed effect (forced to zero)

331 058 046 1 23 Dummy variable for entry of a city i tume
period

b3 -033 031 -1 05 Dummy variable for entry of a second city 1
time pernod

02 096 045 2 11 Dummy vanable set equal to 1 for years in

which there was a land development freeze m
the I-580 Corridor, 0 otherwise

834 046 044 1 04 Dummy variable equal to 1 for years land
development was frozen due to inadequate
sewage capacity, 0 otherwise

Ba1 -0 02 038 -0 05 Available population capactty of corridor
B3 -0 04 041 -0 10 Gasoline price (constant $)

Baz -0 11 022 -G 51 Income 1n cormdor/Income 1 region

Asio 059 022 2 790 Years after completion of first expansion

project=1, otherwise 0

Asn 015 006 2 52 Time since completion of first expansion
project, completion year =0

Asiz -001 0003 -2 31 Time since completion of first expansion
project, completion year =0, squared

As20 -045 033 -1 35 Years after completion of second expansion
project=1, otherwise ¢

Aan 026 611 2 11 Time since completion of second expansion
project, completion year =0

A2 -0 01 0 009 -1 26 Time since completion of second expansion
project, completion year =0, squared

Number of Observations 168
Adjusted R* = 0 74
Standard Error =0 74



Table 5

Dependent Variable Corridor Share of Industrial Building Permits (Dollar Value of

Construction)

PARAMETER ESTIMATE STD ERROR  T-STATISTIC PARAMETER DEFINITION

As -475 672 -0 71 Constant for industrial development

Ot 029 073 0 40 Cormmndor 1 fixed effect

o4z -4 51 098 -4 57 Corridor 2 fixed effect

043 -371 117 -3 17 Comdor 3 fixed effect

Ol44 -142 089 -1 59 Cormndor 4 fixed effect

s -014 107 -0 12 Coridor 5 fined effect

Ol -320 101 -3 20 Comdor 6 fixed effect

ola7 182 069 2 64 Comdor 7 fixed effect

Olag 0 - -- Corridor 8 fixed effect (forced to zero)

Sa1 -0 66 059 -1 09 Dummy vanable for entry of a city 1n time
pertod

Saz 067 042 1 58 Dummy variable for entry of a second city in
time period

843 023 061 0 37 Dummy vanable set equal to 1 for years in
whuch there was a land development freeze in
the I-580 Cornidor, 0 otherwise

Sas -0 48 661 -0 78 Dummy variable equat to 1 for years land
development was frozen due to madequate
sewage capacity, O otherwise

Bar 006 057 0 11 Avalable population capacity of corridor

Ba 025 657 -0 04 Gasoline price (constant $)

Baz -0 09 029 -0 32 Income n cornidor/Income in region

a0 -0 09 031 -0 29 Years after completion of first expansion
project=1, otherwise 0

Mt 009 004 2 19 Time since completion of first expansion
project, completion year =0

A420 053 044 121 Years after completion of second expansion
project=1, otherwise ¢

A2l 013 006 1 87 Time since completion of second expansion
project, completion year =0

Number of Observations 135

Adjusted R* =076
Standard Error = 0 97
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