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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.
Surprisingly, given the key role of transportation costs in location theory, regional scientists have done
little rigorous work in this areca. The topic also has not fared well in the hands of others. In an
attempt to begin redressing this situation, the paper presents two exploratory quasi-experimental
studies--one based on 171 nonmetropolitan cities of 15,000 to 35,000 population and the other
focusing on six rural counties traversed by the highways. The findings suggest that there are benefits
associated with linking a city and its county to the interstate system, but few significant effects on
income on the rural links ten to fifteen years after the construction phase.
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Highways and Rural Economic Development:
Results from Quasi-Experimental Approaches

1. INTRODUCTION

The policy debate over the effectiveness of highways as an economic development stimulus has often
been conducted as if the choice were binary: Do highways stimulate growth, or don’t they? A clear statement
in the affirmative resounded 25 years ago in the United States when the President’s Appalachian Regional
Commission (1964) proclaimed:

Development activity in Appalachia cannot proceed until the regional isolation has been
overcome. Its cities and its towns, its areas of natural wealth and its areas of recreational and
industrial potential must be penetrated by a transportation network which provides access to
and from the rest of the nation and within the region itself. ... The remoteness and isolation
of the region, lying directly adjacent to the greatest concentrations of people and wealth in the
country, is the very basis of the Appalachian lag. Its penetration by an adequate transportation
network is the first requisite of its full participation in industrial America. (p. 32)

Based on this logic, the Appalachian Redevelopment Act of 1965 contained authorization of the construction of
a 2,350-mile development highway system (3,760 kilometers) to "open up an area or areas with a developmental
potential where commerce and communication have been hindered by lack of access."

The counterpoint in the scholarly literature appeared quickly. Hansen (1966) argued that expenditures
for vocational education and worker retraining could have a greater developmental impact than highways.
Munro (1969) argued that highways do not attack the basic social and economic reasons behind Appalachia’s
lag and that the Appalachian program was poorly planned and the highways "located in an economically
irrational matter." After hundreds of miles had already been constructed, Straszheim (1972) concluded:

However, in no instance has the case been convincingly made that feasible alterations in the
transportation system in the United Statecs have the potential to markedly affect regional
development. ... The interaction of transportation and economic development requires
much additional research.

Regional science and related fields have not done well in providing that needed additional research.
Transportation costs and, more generally, the friction of distance arguably are the reason for being of regional
science. Go back to Losch (1938) in the Southern Economic Journal. A vast, undifferentiated plain develops a

hierarchical network of differentiated regions for but two reasons: agglomeration economies and transportation
costs.

A curious imbalance exists in regional science. There is a huge literature in location theory, where
transportation costs are a prominent factor, but there is very little about transportation in the regional
development literature. The prevailing wisdom in the latter is illustrated by Richardson (1978) in the context of
a discussion of growth pole theory:

Where growth poles are promoted in backward regions, a key element in their development is
government provision of interregional infrastructure (roads and other transportation facilities)
linking them with the core regions. ... The interregional transportation facilities certainly
open up the periphery to the core, but they also open up the core to the periphery. The result
may be accelerated polarization out of the backward regions (including the pole) to the core
regions. Policy-makers may for many years find themselves pouring resources into a bucket
with a very big hole in it. (p. 173)



In other words, we do not know yet when and where and under what circumstances highway investment
will lead to rural economic development. For a given place, we do not know whether a highway will stimulate
the demand for goods and services produced there or whether it will draw away people and production to other
places. Yet, reframing the question from whether highways cause growth to under what circumstances and
where they do is a big step. The effectiveness of a highway in stimulating economic development depends on
where it is, what it connects, what is near it, what is there, and the overall economic climate--in short, its spatial
economic context.

The objective of this paper is to begin to identify the spatial pattern of economic consequences of
highway construction in nonmetropolitan areas. Of particular interest are the effects of highways on cities in
the 15,000 to 35,000 population range (to be termed rural cities) and on rural areas that the highways traverse
(to be termed rural links). Two kinds of highways are examined, the interstate system and the development
highways of the Appalachian Regional Commission.

This paper also has a methodological component as it is necessary to develop ways of measuring the
effects of highways in order to begin to determine (1) in what spatial contexts highways can be effective as
development strategies and (2) the spatial characteristics of the resulting development. The studies here of
rural cities and rural links when taken together begin to provide some insight into development patterns within
rural areas, particularly the relationship between rural cities and their hinterlands.

Both studies use quasi-experimental control group methods. The term quasi-experimental refers to a
research design that has all the hallmarks of an experiment--a trecatment, an outcome measure, and a control
group whose experience forms the baseline against which to infer the effects of the treatment. Missing from the
true experimental design is the random assignment of;, in this case, places to a treated group and an untreated,
control group. The control group must be selected in such a way so as to compensate for the lack of initial
randomness in deciding where highways are to be built.

The quasi-experimental approaches presented here entail the identification of control groups after
treatment has occurred. The treatment is the construction of four-lane limited access highways, and the
treatment outcome is measured as the deviation between the control group and the treated group in
employment and income growth by sector. The treatment is considered a success from an economic
development standpoint if employment and incomes increase faster in the treated places than in control places.
Since the study of rural cities is the more simple one methodologically, it is presented first.

2. RURAL CITIES

In order to analyze the effects of highways on rural cities, a list was compiled of all cities in the United
States with populations in the range 15,000 to 35,000. A group of 171 citics was identified (actually 171 counties
each with a city in that size group) after eliminating all cities that were in metropolitan areas, close to a large
city, or in a county with a military base. All states were represented except eight particularly densely settled
ones where no cities qualified and Alaska and Hawaii, which were not considered. Each city was looked up on
a current map to classify it by its level of highway service, either interstate or non-interstate.

This manner of selecting a control group is relatively crude. It is similar to comparing smokers and
non-smokers after controlling for age and sex. Although inferior to the painstaking, pairwise matching of places
done by Wheat (1969) or the method to be applied to rural links in the next section, it does enable the use of a
large sample and controls for two important factors, city size and proximity to a larger urban area.

Since job creation is the primary objective of most rural development strategies, employment growth
rates were compared for the interstate and non-interstate cities. More precisely, because of the lack of such
data for small cities per se, the county containing the city became the unit of analysis. The analysis was
conducted over several time periods beginning in 1969 and ending in 1987. Four sectors are of particular
interest from a transport-oriented economic development perspective, namely, manufacturing, services, retail



trade, and wholesale trade, but the analysis was conducted here for ten sectors included in the earnings data
available from the Bureau of Economic Analysis.

Total employment and employment in all ten sectors grew faster in the interstate cities between 1969
and 1987. Based on an one-tailed t-test of the difference between their mean growth rates, the interstate cities
had significantly higher growth rates in wholesale trade, services, agricultural services, construction,
transportation and public utilities, and farming (table 1). Although total employment grew 8 percentage points
faster and manufacturing 11 points faster in interstate cities, these differences were not significant at the 90
percent level.

When the growth rates are analyzed over subsets of the 1969-87 period, some interesting variations
appear. Manufacturing grew significantly faster in the interstate cities in the 1970s, but the difference
evaporated in the 1980s as employment declined 9 percent in both sets of cities. During the recessionary
period, 1979-84, only two sectors did significantly better in the interstate cities, wholesale trade and farming, the
latter by declining less. During 1984-87, those two sectors were joined by retail trade, services, and agricultural
services, as well as total employment, in growing significantly faster in the interstate cities.

Before generalizing about the relationships between interstate highways and economic development, a
shortcoming of this control group design should be noted. It does not control for possible differences between
the two sets of counties before the interstates were built--differences that could have resulted in the interstates
being built where they were. Although arguably interstates were not located because of observed growth in
cities of this size, the possibility of such a bias in the research design was confronted directly.

The treated and untreated cities were compared with the implicit assumption that they were the same
before treatment. A stronger design incorporates a comparison of the two groups before treatment as well as
after treatment to determine whether they, in fact, were the same. Doing so in this instance was not possible
with employment data because they are not available in a consistent time series before 1969. The analysis was
conducted instead with data on income and population.

The years 1950 to 1959 are the closest match possible to a pretreatment period; the interstate system
was authorized in 1956. Over the period 1950-59, the future interstate cities actually grew somewhat slower
than the interstate cities, both in total income and population and in almost all 13 income categories analyzed
(table 2). Comparing 1950-65 and 1969-87 reveals that interstate cities grew significantly faster in total income,
population, and eight sectors during 1969-87, but had done so in absolutely no categories during the carlier
period. Thus, the requirements of a control group are met admirably. Places that on the whole grew more
slowly before the interstate system was built came to grow more rapidly after the system was built. By 1984-89,
every sector was doing better in the interstate cities, five significantly so.

Some specific results are worth singling out. Per capita income, a common but imperfect measure of
welfare, shows almost identical growth rates for both groups. Total income, population, and manufacturing
growth rates also were virtually the same from 1979 onward. The largest differential by far is for wholesale
trade. Residential adjustment, the amount of money flowing out of a county because of commuters working
there, is a potential measure of the net effect of the interstate making it easier for people to work in the city but
also easier for city residents to leave the city to work elsewhere. With the expectation that the former
dominates, residential adjustment should grow more slowly in the interstate cities. That is the case for most
time periods, but the difference is significant only once.

All in all, the results indicate that interstate highways do stimulate the growth of rural cities. The
strength of the stimulus and its sectoral composition, however, seems to vary over time for causes not clear
from this analysis. It is reasonable to hypothesize that the magnitude of the effects are related to sectorial
changes in the national economy and national economic conditions. The highway might be likened to a
riverbed; the amount of water flowing past a particular point varies over time and depends largely on conditions
elsewhere.



1969-87
1969-79
1979-87

1969-74
1974-79
1979-84
1984-87

1969-87

1969-79
1979-87

1969-74
1974-79
1979-84
1984-87

Total

33
.26
.05

11
13
.02
.03

Services

N

74

35
28

15
17
14
A1

41
.32+
.07

14>+
.14
.02
05**

87*

41*
32**

17
20%*
.16
14**

Table 1. Employment: Mean Growth Rates of
Interstate (I) and Non-Interstate (N) Rural Counties

Manufacturing Wholesale Retail
N I N I N 1
.16 27 .66 92%** 50 58
23 39** 73 .85* .33 .39+
-.09 -.09 -.02 .06** 11 14
.09 25%** 22 24 .14 18**
11 .09 43 .50 .16 .18
-.06 -07 -01 .03* .07 .07
-.03 -02 -01 02* .04 07**
Agricultural
Services Construction TPU
N I N 1 N I
1.01 1.61** 35 S1* 25 A4
51 71 .39 .60** 24 36%*
.36 S53%x% .00 .01 .01 .03
20 27 17 34* 14 s
.29 35 .20 26 .09 16***
32 29 -05 -.08 .00 .00
12 18%* .07 .10 .02 .03

Fire
N 1
1.10 1.25
.68 77
24 26
31 .33
27 32%*
13 13
.09 11
Farmin
N 1
-13 -.02**
(74-87)
.02 .08
-16 =10
-.03 -.01
.06 .08
-.08 -03%**
-10 - Q7***

.63
.36
78
01

.28

14
13

Note: Asterisks indicate rural cities on interstates have significantly higher growth rates, with *** signifying the 99% confidence level, **
the 95% level, and * the 90% level.

.96
73*
7
13

.20
45
41
18*



Table 2. Population and Income: Mean Growth Rates of
Interstate (I) and Non-Interstate (N) Rural Counties

Per Capita
Total Income Population Income Manufacturing Trade Wholesale Retail Fire
N I N I N 1 N I N I N I N I N 1
1950-65  1.22 1.16 .16 .16 94 .89 227 1.92 90 .86 n.a. n.a. n.a. n.a. 237 244
1969-87  3.79 4.04* 17 23* 3.09 3.10 297 3.50* 2.69 3.01** 353 4.40*** 248 2.68*** 327 3.62*
1950-59 .59 55 .10 .08 45 45 1.32 .98 52 .50 n.a. n.a. n.a. n.a. 125 129
1959-68 .76 76 .06 .08* .66 .63 98 1.01 55 53 .60 55* 54 53 88 .89
1969-79 1.83 1.99** 12 A7** 1.52 1.55 1.74 2.14** 1.65 1.79** 2.44 2.774%* 1.44 1.56* 199 2.14
1979-87 .69 .69 .04 .04 .63 .61 A43 42 .39 44+ 1.70 240*** 121 1.31 41 .48*
1959-65 40 .39 .05 07** 34 30%* .50 45 55 53 28 25%* 24 24 49 49
1969-74 .66 2% .06 09** 56 .58 53 78 x* 57 62%* .70 79* 53 58* S0 55
1974-79 .70 73* .06 07* .61 .61 .79 74 .69 72 1.03 1.10 58 .61 98 1.03
1979-84 46 46 .04 .04 41 40 32 31 26 27 1.50 1.70* 28 27 21 .23
1984-87 15 15 -.00 .00 15 15 .07 .08 .10 3%+ 1.70 2.40%** 10 13+ 17 21
Agricultural Residential
Services Services Construction TPU Farmin Mining Adjustment
N I N 1 N I N 1 N I N 1 N I
1950-65  1.60 143 1.28 1.06 223 1.53** 1.08 94 .01 -.07 1.01 1.07 -1152 =790
1969-87  5.03 5.35* 2.56 3.41* 2.83 3.20* 332 3.85 1.82 1.55 4.38 5.85 11.66 6.98
1950-59 .86 71+ 44 32 1.28 87* 62 55 -15 -18 .76 98 220 912
1959-68 .84 .84 1.32 1.24 .80 73 59 52 .38 52 .58 23 1.51 248
1969-79  1.94 2.03 2.10 2.23 1.94 2.44*+ 1.89 2.18** 1.27 1.36 4.64 4.00 3.22 3.49
1979-87  1.05 1.10* 1.03 1.44*** 37 .37 49 S1 33 39 .02 A47* 57 56
1959-65 39 42 .63 73 42 .38* 28 25 39 .26 23 .07 77 .86
1969-74 57 59 2.05 1.62 .63 .89 73 .76 1.06 87 2.05 1.62 1.25 .63
1974-79 87 .89 77 .86 .83 93 .66 .78 37 -93 .83 97 -97 1.04
1979-84 .60 .61 31 29 16 11 37 33 .09 18 50 1.08 52 21
1984-87 .28 .30 -.04 Q7*** .19 22 .09 11 43 2.83 -.30 .03** 35 15

Note: Asterisks indicate rural cities on interstates have significantly higher growth rates, with *** signifying the 99% confidence level, ** the 95% level, and *
the 90% level.



To assess further the relationship between roads and economic development, the cities were divided
into four mutually exclusive groups based on highway service:

1. located at the intersection of two interstate highways or of an interstate and a four-lane
limited access highway,

2. served by one interstate highway,

3. served by a four-lane highway, and

4, served only by a two-lane highway.

Thus, the interstate and non-interstate counties each were divided into two groups. The four groups
had, respectively, 23, 67, 32 and 49 counties. This hierarchical categorization made it possible to examine
whether there were systematic differences in growth rates between cities at each level of highway system. Is
there evidence that cities having more than an interstate connection grew faster than those with only one
interstate? Is there a marked difference between cities on four-lane and two-lane highways? Can economic
development arguments be made for improved highway service beyond the interstate/non-interstate
dichotomy?

The growth rates of the four groups do not always nest nicely into hierarchical order with
monotonically increasing growth rates at higher service levels. For instance, the counties with cities at interstate
intersections grew 17 percent in population on average between 1969 and 1987--the same average growth rate
as the counties with only two-lane roads--but counties with a single interstate connection grew 25 percent.

Nevertheless, some generalizations are possible. During the period 1969-79, the counties with
interstates grew significantly faster than those with lesser highway service, both in total income, population, and
numerous sectors including manufacturing and wholesale trade. Those counties with more than interstate
service, however, did not grow significantly faster in any sector than those counties with only interstate service
(table 3); in fact, population and four sectors grew significantly faster in the interstate counties. Those results
suggest that (1) the main economic development benefits were gained by an interstate connection, and (2) other
service upgrades, either from two- to four-lane or from interstate to interstate interchange, provided little in
terms of economic growth.

The results for 1979-87 look quite different. The interstate intersections show advantages in wholesale
trade, services, and per capita income, and the intersections are only bested in two instances compared to eight
in the previous decade. The growth differential in favor of interstates over lesser levels appears far less
frequently, however. Also, per capita income grew faster in counties with four-lane service than in those with
interstate service in 1979-87 (table 3). In general, however, such inverted results became less frequent over
time. There were 15 such cases in 1959-68, ten in 1969-79, and three in 1979-87.

In conclusion, although an interstate connection does not appear to convey a significant growth
advantage in all time periods and in all sectors, this analysis suggests that interstate highway connections do
have economic development benefits to rural cities. The method used here had the advantage of allowing the
analysis of a large number of counties, but it has the disadvantage of not generating much information about
particular cities and the nature of their economic development. In the section to follow, six particular rural
links are analyzed using another method, which measures effects on those areas individually instead of
comparing two groups.

3. RURAL LINKS

The evolution of the quasi-experimental control group method used to study the rural links is described
in Isserman and Merrifield (1982 and 1987), Isserman and Beaumont (1989), and Isserman (1989). Its
distinguishing characteristic is the careful selection of a control group of counties for each courty receiving a
particular treatment--in this case, an interstate or other limited access highway traversing the county.
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The Six Study Areas

All six counties are in Appalachia, four in West Virginia, one in New York, and one in Ohio. They
range in population from 11,400 to 51,700, and their largest towns have between 1,200 and 6,700 people.
Construction began on the highway traversing each county within the period 1967-69. The highways in the first
four counties are part of the Appalachian Development Highway system built though the program of the
Appalachian Regional Commission. The other two are part of the national interstate highway system. Each
county is described briefly to convey a sense of its economic development context; a summary is found in table
4.

Preston County, West Virginia. Preston County (population 27,996) is located in north central West
Virginia and shares borders with Maryland and Pennsylvania. Kingwood, its largest town, has 2,877 residents.
Nearby cities include Morgantown, West Virginia (population 27,605), approximately 15 miles west;
Uniontown, Pennsylvania (population 14,510), 15 miles north; Cumberland, Maryland (population 25,933), 45
miles east; and Pittsburgh, Pennsylvania about 75 miles north.

Preston County’s economy is similar to most of rural West Virginia. It is relatively concentrated in
mining, farming, transportation and public utilities, and state and local government with services, trade, and
manufacturing underrepresented. Even before the highway was built, 21 percent of income was generated by
commuting to work outside the county, and another 15 percent by transfer income--making these two by far the
largest sectors.

Construction of U.S. Route 48 began in Preston County in 1969. It runs east-west across the county
and passes approximately 15 miles north of Kingwood. Morgantown and Cumberland are the first cities of
population greater than 25,000 encountered east and west on route 48. Links to Uniontown and Pittsburgh are
more roundabout from Preston County. U.S. 48 is part of Appalachian Corridor E and links Interstates 70, 81,
and 79.

Ritchie County, West Virginia. Ritchie County (population 11,442) is located in the west-central part
of West Virginia. Its largest town is Harrisville (population 1,673). Nearby cities include Parkersburg, West
Virginia (population 39,967 and part of a metropolitan area), and Clarksburg, West Virginia (population
22,371). Its economy is relatively specialized in mining (natural gas, not coal) and manufacturing and less
concentrated in services, trade, and government. As was the case for Preston, the two largest sectors before the
highway was built were transfer income and commuter’s income.

Construction began on U.S. Route 50 through Ritchie County in 1968, That highway connects
Parkersburg, which lies 15 miles west of the county, and Clarksburg, which is approximately 30 miles east on
Interstate 79. Harrisville is located about five miles from U.S. 50. This highway is Appalachian Corridor E,
linking Washington and Baltimore to Cincinnati (but part of that link, Corridor H has not yet been built).

Jackson County, Ohio. Jackson County (population 30,592) is located in southeastern Ohio. Its
largest town is Jackson (population 6,675). Nearby cities include Athens (population 56,339) approximately 25
miles northeast, Cincinnati (population 385,000) 100 miles west, and Columbus (population 564,000) 70 miles
northwest. Jackson County is relatively specialized in manufacturing and government, but transfer income was
its largest single sector at the time highway construction commenced.

Ohio Route 32 through Jackson County is part of the same Appalachian Corridor E that includes U.S.
50 through Ritchie County, West Virginia, and is to connect Washington to Cincinnati. Construction began in
Jackson County in 1967. The road passes within two miles of the town of Jackson.

Allegany County, New York. Allegany County (population 51,742) is located in the southwestern
section of New York. Its largest town is Wellsville (population 5,769). Nearby citics include Olean (population
18,207) approximately 15 miles southwest, Jamestown (population 35,775) approximately 70 miles west, and






