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ABSTRACT: The construction of new highways is continually advocated on .
the regional, state, and local level as an important mechanism for
stimulating economic growth. Yet, whether or under what conditions
highways actually generate new jobs and stimulate the economy is not
known conclusively. This paper uses a quasi-experimental control group
research design to examine the economic effects of new highways on thirty
counties which obtained interstate highways during the 1960s and early
1970s. The results suggest that new highways may have substantial
effects on economic growth for small cities and the environs of large cities
but they have little or no effect on more isolated rural regions.
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Introduction

The idea that highways can stimulate economic growth in lagging and
rural regions has gained increasing currency among laymen and politicians over
the past few decades. Interest in the United States reached its peak during
the 1950s and 1960s when the Interstate Highway System program was launched
and several regional development programs were created around sizeable highway
investment projects (Munro, 1969; Rephann, 1993).l This interest resumed
during the 1980s and early 1990s, as states searched for new ways to make
themselves more competitive in the national and international marketplace by
employing "self improvement" strategies (Haider, 1986; Isserman, 1990).
Several states embarked on sizeable highway construction and rehabilitation
programs and deployed funds for assisting lagging and rural intra-state
regions (Siccardi, 1986; Johnson, 1989; Forkenbrock et al., 1990).

The premise underlying many of these programs is that rural and lagging
regions are underserved by highway infrastructure and that new highways can
contribute to rural economic growth and development. Yet, such claims have
often been greeted with skepticism in the academic community. Several
scholars have questioned the conceptual basis for the claim. For instance,
Richardson (1978) argues: "... interregional transportation facilities
certainly open up the periphery to the core, but they also open up the core to
the periphery." Others have argued that the empirical foundation for such
highway investment is inadequate. Straszheim (1972) writes "In no instance
has the case been convincingly made that feasible alterations in the
transportation system in the United States have the potential to markedly

affect regional development."



Occupying the middle ground in the debate are scholars who argue that
rural highways may stimulate economic development under specific conditions.
Two phrases appear with great frequency in the literature. Either highways
are said to be potential "catalysts" of economic development (e.g., Siccardi,
1986; Gillis, 1989), or they are characterized as "necessary but not
sufficient" for economic development (e.g., Ayers and Freiburg, 1976;
Huddleston and Pangotra, 1990; Sears, et al., 1990). However, this literature
is much too vague to offer much practical guidance in policy-making. It fails
to identify the kinds of ideal characteristics that make highways good rural
development tools. Nor does it suggest whether or not rural regions have a
plethora or paucity of such ideal characteristics.

The goal of this paper to shed some additional light on this issue. The
paper will explore the conditions under which highways stimulate economic
growth and development and the nature of this subsequent growth. A quasi-
experimental control group method is used to examine the effects of interstate
highways constructed in the 1960s and early 1970s for thirty carefully
selected primarily rural counties. The results generated from these county
studies will be used to evaluate hypotheses about the economic effects of
highways. Industry and timing hypotheses will be assessed, and
generalizations about the form and circumstances under which economic growth
diffuses over space will be developed.

The paper is divided into several parts. Section 1 consists of a review
of theoretical and empirical literatures. Section 2 examines the various
methods used to measure policy effects and argues in favor of control group
methods which impose less structure on policy measurement and yield more
robust results. Section 3 presents the quasi-experimental control group

research design that will be used in this paper. Section 4 describes how the



regions selected for study were obtained. Section 5 discusses the empirical

results. The paper ends with a summary and conclusion.

1. Literature Review

In assessing the economic effects of highway construction on a region,
it is useful to distinguish between construction stage and post-construction
stages. The nature of effect will differ between these two periods. In the
initial period, the primary stimulus comes from the highway construction
expenditures, while in latter periods this stimulus is largely removed, except
for government expenditures associated with administration, road maintenance,
and patrolling. In the latter period, it is the effect of highways on
mobility and locational advantages which provide the primary stimulus.

During the construction period, the magnitude of regional construction
impacts will be determined by the size of construction expenditures,
composition of construction expenditures (e.g., expenditures on labor
intensive civil engineering and demolition may be greater for regions with
greater topographical barriers such as waterways and mountains), magnitude of
displacement effects, and the degree of intra-regional and inter-regional
linkages. By examining the highway construction industry-specific multipliers
for the U.S. and West Virginia input-output tables, one can get an idea which
sectors would be stimulated the most.Z The effects on industries of one
dollar of increased highway spending are illustrated in figure 1 by division
level. These results indicate that primary sectors such as construction (CON)
and manufacturing (MFG) are stimulated most. Tertiary sectors such as
services (SVC), trade (TRD), finance, insurance, and real estate (FIR), and

transportation and public utilities (TPU) follow. Government (GVT), farming



(FAR), and agricultural services (AGS) are least affected. The large
disparity in the mining (MIN) effects may be related to differences in
construction material availability. In the West Virginia case, contractor
inputs may be provided by out-of-state suppliers. Such leakages may also help
explain part of the large divergence in import purchase between the United
States (0.01) and West Virginia (0.51). The degree of openness of a
particular region, as well as the magnitude and composition of final demand,
may result in substantial differences in highway construction impacts.

The post-construction stage is more difficult to analyze. The
construction stimulus is largely removed once the highway is completed.
Although there may be small effects associated with continued state
expenditures on maintenance and other highway services, the primary effects
will emanate from other influences. Changes in interregional trade patterns
caused by accessibility improvements and traffic diversion will affect
regional purchase coefficients. Technical coefficients may be affected
because of input substitution and economies and diseconomies of scale caused
by changes in input prices and production volume. Industrial relocations, new
firm formation, and firm closings will also modify these coefficients.
Finally, the demand for regional output may be affected by changes in market
areas for regional output.

Input-output models have been adapted for transportation analysis (Amano
and Fujita, 1970; Stevens, 1981; Liew and Liew, 1984 and 1985) by modelling
each of the components mentioned above. Technical and purchase coefficients
and final demand are endogenized by appealing to other regional economic
theories. However, input output theory, in itself, has little to offer for
analyzing the post-construction period. The remainder of this section will

examine theories that have greater relevance for analyzing such economic



effects. Two models are detailed which have been used by regional scientists
to help explain differences in economic growth: (1) location theory, which is
primarily a microeconomic equilibrium framework and (2) growth pole theory,
which relies on macroeconomic disequilibrium explanations.

Location theory suggests that regional growth or decline may be affected
by the locational decisions of new or existing firms or households.

Locational decisions are influenced by the availability and cost of inputs and
transportation costs. It is important to recognize the diversity of
locational theories because transportation changes may have different effects
in each model.> The most fundamental differences among these models are their
characterizations of the spatial distribution of consumers and producers.

Four spatial configurations of consumers and producers have been suggested
(Paelinck and Nijkamp, 1975): (1) concentrated consumers and concentrated
producers (Weber, 1929), (2) concentrated consumers and dispersed producers
(von Thinen, 1966), (3) dispersed consumers and concentrated producers
(Hoover, 1937; Losch, 1954), and (4) dispersed consumers and dispersed
producers (Christaller, 1950; Lésch, 1954).

Each of these spatial configurations has been useful in analyzing the
location of particular industries. The reason for this is that geographical
scales of locational decision-making (e.g., local versus national) and
reliance on fixed sources of natural resources vary from industry to industry.
Weber's model (Weber, 1929) is used to explain heavy industry location. von
Thiinen’s model (von Thinen, 1966) is associated with farm production and has
been applied by Alonso (1964) to explain residential decentralization.
Christaller’s central place model (Christaller, 1950) is most pertinent to
market based industrial production such as trade, services, and perishable

manufactured goods. Location allocation models used in public sector service



location decisions may be relevant for determining the location of state,
federal, and military facilities.

Another factor which will determine the effect of highway improvements
on industry location is the transportation mode relied upon by each industry.
Two points are pertinent. First, highways are used primarily to move smaller
finished goods and services rather than bulky goods and raw materials (Kraft
et al., 1971). Second, highways are used much more frequently for intra-
regional transportation than interregional transportation. Since heavy
manufacturing, mining, and farming depend on cheaper modes of input and output
transportation, it is less likely that new highways will matter much. The
upshot of this is that the influence of highways will likely occur in
industries that locate closer to final markets.

The second theory, growth-pole theory, suggests that the spatial
characteristics and timing of highway investment help determine its
stimulative effect. Urbanization and urban proximity are important
determinants of growth pole viability. The behavior of spatial development
may also change over time. 1In the initial period of an induced growth pole,
there should be a period of increasing polarization or "backwash" during which
industrial growth in the immediate hinterlands slows or decreases while the
growth in the center increases. Later, a period of "spread" will occur during
which growth spills over into the hinterlands. It has been suggested that
these effects require a span of twenty-five years or more to become evident
(Richardson, 1976).

Although the empirical literature is sometimes sketchy, support can be
found for the patterns of industrial and spatial effects suggested by both
each of these theories. The local effects of new highways are the best

documented. Interchange development related to traffic services accrues at



certain heavily travelled interchanges (Mason, 1973; Corsi, 1974; Epps and
Stafford, 1974; Twark et al., 1980; Moon, 1988). These interchanges have been
shown to develop higher order service and trade functions under certain
circumstances (Moon, 1988). Another effect of highways is to reorganize
region-wide central place functions. New highways appear to be reinforce
major urban areas along the route (Lichter and Fuguitt, 1980; Isserman et al.,
1989). Finally, there is evidence that highways assist population
decentralization in the vicinity of larger urban areas (Humphrey and Sell,
1975; Lichter and Fuguitt, 1980; Briggs, 1980). This phenomenon is indicative
of spread effects. However, a longer time frame may be needed to observe
substantial industrial development in the residential periphery.

The pattern of industrial effects is also similar to that suggested by
location theory. However, the results appear to be strongly conditioned by
spatial factors. Studies of aggregate manufacturing performance show that the
manufacturing impact varies by region. Studies focusing on counties with
urban areas find positive effects (Wheat, 1969; Stephanedes and Eagle, 1986;
Eagle and Stephanedes, 1988; Isserman et al., 1989), while studies of more
rural and non-metropolitan regions obtain much weaker results (Kuehn and West,
1971; Lichter and Fuguitt, 1980; Briggs, 1980; Stephanedes and Eagle, 1986;
Eagle and Stephanedes, 1988; Isserman et al., 1989). Services, trucking,
wholesale trade, and retail trade industries generally show much more
significant economic effects, however, once again, a spatial dimension to
growth is strong (Briggs, 1980; Lichter and Fuguitt, 1980; Isserman et al.,
1989). No studies evaluated the effects of highways on other industries such
as farming, government, and other industries in the Standard Industrial

Classification system.



From this literature review, several specific inferences can be made
about the likely economic development effects of new highways. During the
construction stage, the strength of economic impacts depends on the extent of
intra-regional and interregional linkages, size of local construction
expenditures, composition of construction expenditures, and magnitude of
displacement effects. If the input-output linkages are similar to those of
the United States as a whole, the construction, manufacturing, and mining
sectors should be stimulated the most followed by the retail trade and service
sectors. For most regions, however, construction stage impacts will be less
important than the post-construction effects because of the longer duration of
the latter period.

During the post-construction period, the primary economic development
effect of highways should be through residential and industrial location
decisions. The most likely industries to be affected are services, trucking,
retail trade, and wholesale trade which are highly sensitive to changes in
personal mobility and manufacturing which is less so. Another significant
effect of new highways is the urbanization and spatial context of a region.
Urban areas are better situated to take advantage of service and product
market expansion because of their centralized locations and greater
agglomeration potential. At the same time that centralization of industries
occurs due to increasing scale economies and the expansion of market
boundaries, residential decentralization from the urban core will be
encouraged by the easier accessibility to urban job sites. The likely losers
in this process are highway and non-highway hinterland areas. Growth may be
diverted from these more rural areas to certain competitive nodes along a new

highway route.



2. Regional Policy Measurement

In order to measure the effects of policies on regional growth, a method
must control for extraneous factors that might affect regional growth. Three
basic control methodologies are available for these purposes: (1)
experimental, (2) quasi-experimental, and (3) non-experimental methods
(Bartels et al., 1982). Assume, for the purposes of illustration, that a
particular treatment will be administered to several individuals in a
population. Experimental methods control for non-treatment influences by
randomly assigning individuals to policy treated and untreated groups. The
difference is the performances of the two groups is attributed to the
treatment. This method is commonly employed in laboratory research, where it
is relatively easy to construct random control groups. Quasi-experimental
methods are used when laboratory conditions are logistically difficult to
duplicate. This research design attempts to reconstruct experimental
conditions by controlling for non-treatment influences after a treatment has
already been administered to non-randomly selected individuals. Non-
experimental methods (such as before-after studies) make little or no effort
to control for non-treatment factors and attribute any residual to the
treatment. Because of the enormous expense of experimental methods and the
poor effort to control for other factors by non-experimental methods, quasi-
experimental research designs are the method of choice in regional policy
analysis.

Two main quasi-experimental methods can be distinguished: (1)
statistical regression and (2) non-regression methods. Regression methods
have enjoyed considerable prestige because they rest on a carefully developed

foundation of statistical theory. The statistical properties of estimators
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under certain assumptions have been carefully and painstakingly developed. In
addition, the econometrics literature provides diagnostic tests which can be
used to evaluate and improve the quality of model structure and controls.
Unfortunately, econometric methods require good models and data, exactly the
things which are lacking in most regional policy measurement research
Substantial disagreement exists regarding such issues as the determinants of
regional growth, model functional form, variable endogeneity, and variable
measurement to mention just a few (Bartels et al., 1982; Nicol, 1982).

Non-regression methods are often used as quick-and-dirty alternatives to
regression. Examples of these methods are: (1) trend projection, (2) shift-
share, and (3) control groups. Trend projection methods project the past
growth experience of a region into the future as the baseline for assessing
policy effects. The shift-share method relies on a larger region, such as the
nation, as the benchmark for comparison. Control group methods, which are
used in the empirical work conducted here, select regions for comparison
which, except for policy application, are similar in important respects to a
study region.

Traditionally, there have been three major problems with control group
methods vis-a-vis regression analysis. Unlike regression, the properties of
impact estimates cannot be judged. In addition, the ability to gauge the
effects of individual non-policy variables is lost. In practice, control
group methods have not offered diagnostic tools like those available to users
of regression methods. Partly as a result, it is not unusual for researchers
to select control groups for comparison purposes that reflect different
spatial characteristics, industrial structure, or level of development or

control groups that are economically linked with the treatment group.4
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Nonetheless, recent research demonstrates that control group methods can
offer distinct advantages in certain contexts. Beaumont et al. (1990) and
Bohm and Lind (1993) argue that the method is more robust to misspecifications
in parametric assumptions and functional forms than regression methods and
provides a way of compensating for data measurement errors and model
inadequacies. Less structure is imposed on the policy measurement, and less
information is obtained. However, this may be desirable when regional
policies display "an often alarming degree of sensitivity, particularly to
features of the operationalization of a give approach" (Nicol, 1982). The
quasi-experimental control group method introduced in the following section
builds upon this advantage by employing control group selection and screening
techniques that result in better control groups and constructing tests of

statistical significance that can be used to test for policy impacts.

3. Quasi-experimental Control Group Method

The quasi-experimental design used here (see Isserman and Merrifield,
1982; Isserman and Merrifield, 1987; Isserman and Beaumont, 1989; Isserman,
1991 for earlier versions of this method) may be thought of as a multivariate
version of the nonequivalent untreated control group design and the
interrupted time-series design identified by Campbell and Stanley (1963). The
method of constructing the without-treatment baseline adopts the former
design. The practice of dividing the period into multiple periods adopts the
latter design. The method is multivariate in the sense that it can
simultaneously examine a profile of behavioral variables rather than just one

behavioral variable.
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The method compares regions which receive an interstate highway5

treatment to a control group of similar regions without highways. The
procedure consists of several stages. First, a control group is selected for
the treatment region on the basis of selection variables. This selection
occurs during the calibration period. Next, a pre-test is conducted during
which growth rates for the treatment region and control group are compared.
Although calibration and pre-test occur before the onset of the administering
of the treatment, they do not overlap in order to assure statistical
independence. If the pre-test is failed, an inadequate control group might
have been selected, and, under certain conditions, a new control group should
be selected. If a pre-test is passed, then a post-test is conducted during
the treatment period to determine if there are statistically significant
differences in the growth rates for treatment region and control group. Any
statistically significant differences during the treatment period are

attributed to the policy effect.

3.1 Control Group Selection.

This procedure identifies regions that are similar to the treated region
as measured by certain important economic variables during some designated
pre-treatment period. These variables are of three types. The first is
variables like those included as regressors in a regression analysis
framework. For instance, independent variables that determine regional growth
and factors which influence a region’'s likelihood of being administered a
policy may be included (to protect against self-selection bias).6 The second

type of variable is the policy variable, in this study the presence of an






