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Summary

Since the era of the great western expansion and the construction of the nation’s
railroads, the relationship between transportation improvements and rural growth has long
been noted (Gauthier 1970). With the completion of the interstate highway system in the
1950s, numerous research studies began to be conducted to clarify and specify the nature of
that relationship. One of the key difficulties in conceptualizing the relationship between rural
growth and transportation improvement has been the complexity of rural growth. Certainly,
population growth is part of rural growth, but since population growth depends directly on
economic growth, these concepts become intertwined. Similarly, both economic and
population growth affect land use changes. This has necessitated a very broad search of the
literature to characterize the very multidimensional concept of rural growth and its
relationship to the transportation system. This Summary reviews the most significant of
these studies and describes their findings. Bibliographic references for those studies
described in the Summary are listed in Literature Cited (pages 23-32). Finally, each study is
described in annotated detail in the Bibliography (pages 33-105).
The Literature Search

A previous literature search at Washington State University in Pullman that was
conducted in the summer of 1999 revealed little published peer-reviewed, journal research
literature on the issue of rural population growth and highway improvements. This lack of
research was the basis for the support received from the Montana Department of
Transportation (MDT) to produce this bibliography. To conduct the search, electronic

transportation information resources were first located. These are presented in Table 1.



Table 1.

Electronic Transportation Information Resources Used for This Project.

Transportation Information Resource Electronic Address

*  American Association of State Highway and http://www.aashto.org
Transportation Officials (AASHTO)

= United States Department of Transportation http://www.bts.gov
(USDOT), Bureau of Transportation Statistics

s (California Digital Library http://www.melvyl.ucop.edu

= USDOT, National Transportation Center, Directory  http://www.bts.gov/ntl/tldir
of Transportation Libraries and Information Centers

= United States Department of Agriculture (USDA), http://www.econ.ag.gov

Economic Research Service
University of California at Berkeley, Harmer E.
Davis Transportation Library

University of California at Berkeley, Harmer E.
Davis Transportation Library, INFOMINE,
Scholarly Internet Resource Collections

International City/County Management Association
(ICMA)

USDA, Economic Research Service, Links to Other
Rural Development Websites
National Academy Press

Iowa State University, Department of Sociology,
Other Sites of Interest

Planning Institute of British Columbia
USDA, Economic Research Service, Site List

Southern Rural Development Center, Mississippi
State University

The International Road Research Database (IRRD)

USDOT, Federal Highway Administration, The
Turner-Fairbank Highway Research Center

Transportation Research Board

Transportation Science, Institute for Operations
Research and the Management Sciences

USDOT, Bureau of Transportation Statistics, TRIS
Online

Victoria Transport Policy Institute

Western Rural Development Center, Utah State
University

USDOT, WWW Virtual Transportation Library
Northwestern University, Transportation Library
Institute for Scientific Information, Web of Science

http://www lib.berkeley.edu/ITSL

http://infomine.ucr.edu/search/liberalsearch.html

http://www.icma.org/othersites/
listdetail.cfm?CATEGORY_ID=20

http://www.econ.ag.gove/briefing/
rural links/links.html

http://www.nap.edu/browse.html
http://socserver.soc.iastate.edu/orgs.html

http://www.pibc.bc.ca
http://www.econ.ag.gov/othrsite/fred.htm
http://www.ext.msstate.edu/srdc

hitp://www.fizkarlsuhe.de/stn/Databases/irrd. html
http://www tthrc.gov

http://nationalacademies.org/trb
http://www.sor.princeton.edu/~dhb/TS/index.html

http://tris.amti.com/search.cfm

http://www.vtpi.org
http://www.ext.usu.edu/wrdc

http://www.dot.gov/internet/usadots.html
http://www library.nwu.edu/transportation
www.webofscience.com




Specific transpbrtation studies were located through these electronic information
resources through the use of key term searches. With our key terms, alone or in various
combinations, we began getting “hits”, i.e., locating studies relevant to our topic, on the
transportation websites we had identified. Our major key terms are listed in Table 2.

Table 2.
Key Word Search Terms Used to Locate Transportation

Studies for this Project.

Micro Level Terms Macro Level
Terms

Access control Employment

Median Economics

Commute distance Quality of life

Public Transportation Community

Twin Lane Environmental

Telecommuting Mobility

Technology Population

Economic Shift Service

Induced Traffic Nonmetropolitan

Improvement Transportation

Congestion Change

Population density

Capacity

Elasticity

Rural vs. urban

Road Supply

Induced Travel

Particulate -

Pollution

Emissions

Once references had been located, actual studies were requested Some of these were

obtained from MDT’s library in Helena. Other studies were obtained through the University



of Montana’s (UM’s) Mansfield Library interlibrary loan program and the Harmer C. Davis
Transportation Library at the University of California at Berkeley, one of only two national
repositories for government research on transportation.

Three previous but more limited bibliographies and the references they described were
helpful throughout the course of the literature search. These were the Horwood, Zellner and
Ludwig (1965), the Federal Highway Administration (1972), and especially, Brown (1999).
Key studies cited in these three bibliographies are included in this report.

Once this phase of the search had been completed, another search check was conducted
by entering the same terms into the UM Mansfield’s Library Laser Database service, Academic
Press Advanced. This search uncovered other studies, particularly in relation to population
growth, that had not been identified directly in the transportation literature. All of these were
published in scientific, peer-reviewed literature. Of the scores of studies located and reviewed,
115 studies were relevant to understanding the complex relationship between rural growth and
transportation improvements, especially in Montana.

Historical Framework of the Literature

A review of these studies revealed that each period was characterized by particular
research questions, variables of interest, and methodologies. Thus, the historical variation in
research studies on rural growth and highway improvement has been both topical and

methodological. We have summarized the historical trends in the Table 3.



Table 3.

Historical Variation in Research Studies on Rural Growth and Highway Improvement

Period Variables

Research Design

1960s

1970s

1980s

1990s

Bypasses

Urban circumferential (beltway) impacts

Controlled access impacts

Commercial property values, right of way

relocation, land use changes
Urban population growth
Community values

Limited/controlled access highways
Industry sector needs

Interchange land use and development
Labor supply

Interstate highway exit access
Employment rates

Income growth

Residential property values

Nonmetropolitan development
Industry location decisions
National economic competitiveness
Local economic development
Urban to rural migration trends
Per capita income shifts

Airport access

Commuting zones

Work location choices

Exurban sprawl

Trraffic congestion

Commuting flows

Induced traffic vs. induced demand
Generated traffic

Public vs. private capital investment
Regional economic development
National economic productivity
Demand elasticity

Population redistribution

Public involvement

Single case studies

Secondary data descriptive analysis

Before/after comparisons

Cross-case comparisons

Communities and neighborhoods as units of
analysis

Control community comparisons

Direct versus indirect impacts

Social impact assessment methodology
Secondary data longitudinal analysis
Multiple regression and statistical controls
Projected land use/land value estimation
Counties as units of analysis

Route alternative evaluation

Benefit/cost analysis

Economic models

Projections, forecasting

Counties and census block tracts aggregated to
states as units of analysis

Longitudinal primary data collection, e.g. (VMT)
Geographic Information Systems (GIS) analysis
Time series analysis

Simultaneous models

Panel studies

Land use/transportation models

Economic simulation models

Counties aggregated to regions as units of analysis




The findings in Table 3 for each period and the strengths and limitations of that period’s typical
research design are described in detail below.

The 1960s

Prior to the 1960s, research studies on the role of highway improvements in determining
rural growth were limited in number. One of the few is Warner’s (1958) review of 14 different
studies of socioeconomic impacts of highway developments. Horn’s (1960) study of the
impact of rural secondary roads on rural residents of North Carolina is valuable for describing
rural highway transportation patterns before the completion of the federal interstate system and
almost universal automobile ownership. As Warner (1958) noted, most studies were highly
descriptive and based on secondary data.

During the 1960s, nonmetropolitan population growth varied greatly across the country.
In the West, nonmetropolitan places located near metropolitan areas increased the most in size
(Fuguitt 1971). This was the era of suburban growth, especially in California. Economic
growth accompanied population growth. Together, the sparsely populated five Rocky
Mountain states (including Montana) accounted for only a little more than 2 percent of the
nation’s income at the time (United States Bureau of Public Roads 1964).

The two major variables of interest in reflecting rural growth were population mobility
and economic production (United States Bureau of Public Roads 1964). The federal interstate
highway system was being completed, and the number of transportation research studies on
socioeconomic impacts increased. Highway controversies were common because of the taking
of private land for rights-of-way and because of fear of retail business losses through bypass
projects (see Michigan State University 1961; Horwood, Zellner and Ludwig 1965; and Lash

1965). As Skorpa et al. (1974) noted, most measured impacts included land use, land value,



business activity, industrial and manufacturing growth, and community social characteristics
and attitudes.

State highway departments did not yet have extensively trained public involvement or
social science personnel so most studies were contracted to universities or consulting firms.
This fact coupled with the urban renewal era meant that most studies were done by sociologists.
The unit of analysis was most typically the urban neighborhood (Burkhardt, Lago and
Rothenberg 1971; Burkhardt 1984) or the rural community (Dansereau, Frey and Pashek 1963;
Dansereau 1965) and variables of interest included changes in neighborhood interaction
(Marshall Kaplan Gans and Kahn 1972) and community values (Falk 1968; Highway Research
Board 1969; Shaffer 1967; Schimpler and Grecco 1968; Voorhees Associates 1965) as well as
right-of-way dislocations (Thiel 1962; 1965) and the differential effects of highway projects on
minorities, the elderly, and the poor (Federal Highway Administration 1972; 1974; 1976).
Researchers often served as advocates for improved public participation processes (Lash 1965).

Computer statistical analysis was just in its infancy so studies were still descriptive.
Often, they used qualitative methods including resident interviews and site observations.
Resident surveys were also frequent. Maps commonly appear in the studies to illustrate the
spatial land use changes, but spatial analysis was not yet common. Most studies relied on case
study design with one or more cases and attempted to make pre and post measurements. These
often relied on secondary data from the census, cities, and other sources to determine impacts
in variables like land values before and after the highway project of interest (Skorpa et al.

1974).



The 1970s

The 1970s were distinguished by energy concerns because of the sudden rise of
gasoline prices due to the OPEC oil embargo and the subsequent growth in energy boom areas,
especially in the Rocky Mountain states. Because of the national recession, researchers were
increasingly interested in the role transportation played in local economic development (Kuehn
and West 1971). For the first time since World War II, demographers were noting a population
shift away from the cities toward more rural areas, especially those adjacent to the cities (Beale
1975).

Similarly, rural residents’ access to services (because of the completion of the interstate
system), rising transpoi'tation costs, and the lack of alternative transportation systems to the
automobile received research attention (Briggs 1975; Enders, Poston, and Briggs 1974). The
role of controlled access highways on population growth in rural areas was also examined. In
Pennsylvania, Humphrey and Sell (1975) found that places with highways grew faster than
places without controlled access roads; the exceptions were those places that had experienced
earlier access in the 1940s with the opening of the original Pennsylvania Turnpike. Even more
striking was the fact that places where highways were eventually constructed were growing
faster than places without them— even before the highways had opened. Although such
findings are useful to understand rural growth in particular regions, the lack of studies that were
national in scope made such results nongeneralizable to other parts of the country.

Two of the few national studies of the 1970s on the impact of the new interstate
highway system on rural growth were the analyses of Briggs (1980) and Lichter and Fuguitt
(1980). In specifically examining the impact of the highway system on the manufacturing

sector, Briggs (1980) found that the presence of an interstate highway in a county lead to more



rural development along interstate corridors. This channeling produced only minor economic
benefits to rural counties. Similarly, Lichter and Fuguitt (1980) determined that nationally,
population growth was greatest in interstate highway counties. However, those highways were
also constructed in counties that prior to 1950 had experienced higher than average rates of net
migration than counties lacking the highways. In contrast to noninterstate highway counties,
interstate counties had higher net migration and employment growth as direct effects of
highway completion.

In the late 1970s, researchers began to realize the complex pattern of rural economic
change. With the demise of unions and the relocation of industry to parts of rural America,
new interest was generated in the role that highways played in changing the rural economy. In
examining the decisions of firms to locate branch plants in rural Kentucky, Cromley and
Leinbach (1981) found that town size and the availability of industrial sites was more important
in explaining employment levels than labor supply. Access to controlled access highways was
also a contributing factor so that transportation was an important, but not a determining,
variable in explaining employment changes. In contrast, Carlino and Mills (1987) found that
transportation was a crucial determining factor in changing population growth and employment
during the 1970s. In reviewing the factors that affected U.S. county population and economic
growth during the 1970s, Carlino and Mills (1987) determined that both employment and
population densities were positively affected by the presence of limited access highways. They
concluded that the interstate highway program significantly contributed to the national
redistribution of population and employment in the U.S. in the 1970s. In employing a different
analysis technique than Carlino and Mills (1987), McHugh and Wilkonson (1988) also

obtained similar results, but found unionization a more significant variable. In examining the
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period for 1970 to 1974, Harris (1990) determined that employment growth and income growth
were positively related to highway access, but more so for metropolitan areas than for rural
areas. Distance to a metropolitan area was a much greater determinant of rural growth than
was the presence of highways.

Similar findings were obtained in studies conducted on a regional basis. Everly, Twark
and Downing’s (1987) study of rural Pennsylvania indicated that the economies of many rural
communities along the interstates experienced large increases in residential, commercial, and
industrial growth during the 1970s. Similarly, Palmquist (1982) found that improved highway
access to residential areas in Washington resulted in property value increases of 15 to 17
percent greater than comparable properties that lacked the access advantage. He concluded that
the extent to which this effect occurs depends on the degree of accessibility, especially in
regards to work trips.

As suburbanization of housing and employment continued during the 1970s, some
renewed attention was given to the role of beltways that often carried traffic around central
cities and linked the subﬁrbs. Payné-Maxie Consultants (1980) found that suburban beltways
drew activity out of the central cities and negatively affected the tax base that the cities needed
to deliver needed serviceé to the disadvantaged and low income populations, the majority of
whom lived in the central cities.

The controversies of the 1960s over interstate construction had made transportation
officials and researchers much more aware of the need for obtaining information on highway
projects from citizens potentially affected by highway projects. The passage of the National
Environmental Protection Act in late 1969 reinforced the need for systematic, sound

assessment procedures. As a result, many of the studies on the socioeconomic impacts of
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highway improvement can be found in federal and state manuals and guidebooks for
conducting social impact assessment (Llewellyn 1975; Planning Environment International
1975; Finsterbusch and Barker 1977; Koch, Moavenzadeh and Chew 1979; and Wolf 1979).
Notably, many of these researchers were now employed by the federal government, especially
in the now defunct Socio-Economic Division of the Federal Highway Administration.

In addition, researchers were taking advantage of the new computer statistical software
opportunities and conducting more explanatory and less descriptive analyses, e.g., multiple
regression and path analysis. As a result, research questions were being increasingly addressed
in terms of direct versus indirect effects. More use of control communities were being used to
measure before and after effects, a factor that improved quasi-experimental design. However,
aside from social impact assessment methodologists, most researchers continued to rely on
projections, estimations, and secondary data.

The 1980s

The next decade, the 1980s, was marked by great national economic change. Interest
rates were high, corporations were downsizing and relocating factories overseas, and the
economy was of major public concern. In the Rocky Mountain states, the energy boom came
to a halt and dynamic in- and out-migration patterns occurred. As a result, the studies on rural
growth and highway improvement during this decade were typically conducted by economists
rather than sociologists. One of the most significant studies was Greenwood, Hunt and
McDowell’s (1986) analysis. Their analysis indicated as the economy rose, in-migration rose
in response fo higher paying job opportunities elsewhere. Over time, those jobs paid less as the
economy fell, and out-migration increased. The cyclical interrelationships of population

redistribution and employment were beginning to be better understood.
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These trends are reflected in the American Association of State Highway and
Transportation Officials (AASHTO) 1990 report, which emphasized the concerns of the
organization about the role highways might be playing in the failure of the United States to
keep pace with other nations. The report summarized not only existing studies but also 65
public forums conducted from 1987 through 1988 and identified transportation delays, traffic
conditions, and decay of the nation’s transportation infrastructure as major causes of the decline
in U.S. economic productivity. The AASHTO (1990) report suggested that population growth
and geographic shifts had caused travel time to lengthen over the 1980s since suburb-to-suburb
commuting (as opposed to the suburb-to-city commuting of earlier periods) had become the
dominant form of traffic. Moreover, this suburb-to-suburb traffic was running against the
existing hub-and-spoke systems of the road and transit systems of the older cities and creating
unprecedented congestion.

Nationally, the population shift that had begun in the early 1970s away from the
suburbs of major cities had increased and continued to move most frequently to the more rural
areas near metropolitan areas. This phenomenon had become known as “exurban sprawl” or
the “population turnaround” and the relationship of highways in promoting or inhibiting it was
one of the major topics of research on rural growth and highway improvement (Lamb 1983;
Sanchez, Dueker and Rufolo 1987). In some cases, as in Oregon, urban development was
found not to cluster along the state highway corridors; rather, the urban status of surrounding
properties and the Zoning classification had very significant effects on urban development
(Sanchez, Dueker and Rufolo 1987). Similarly, Lamb (1983) concluded that there was no

significant relationship between the distance of the most promising exurban centers to an urban
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area and the success of those centers in absorbing population increases. Thus, continued growth
not only in exurbia but also in traditionally rural areas was expected to continue.

Several studies of the 1980s indicated that the population and economic growth created
in rural communities by interstate highways in the 1960s and 1970s was slowing or had
become stabilized by the 1980s. Rephann and Isserman (1994) found that from 1963 to 1975,
rural counties that had interstate highways but were isolated from urban centers experienced
few positive growth benefits. These lack of benefits resulted from less viable residential
location choices and the constraints on private and public services.

Because of the upheavals in the national economy, most of the transportation studies
conducted in the 1980s concerned the role of highways in the shift of industrial sectors away
from a national, industrial economy, which was based on manufacturing and production, to a
global, postindustrial economy based on services. In examining the role of highways in firm
location decisions, Blair and Premus (1987) found that new factors such as tax rates, education,
and labor skills were more important in determining a company’s location decision than
traditional factors, including transportation. Similarly, Bartik (1985) found that the most
significant factor in a firm’s decision to locate was a state’s sympathy to unionization and its
tax policies. States that were sympathetic to unionization and had higher corporate tax policies
were avoided.

Many studies of this decade focused on the implications of population and economic
change for rural economic development efforts. The role of transportation in stimulating rural
economic development was considered very important (Brown 1996). Forkenbrock and Plazak
(1986) determined that of all 50 state departments of transportation, a majority (36) explicitly

addressed economic development when planning highway improvements. However,
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researchers were obtaining mixed results that indicated that with the changing economy,
transportation was playing a less crucial role in rural economic development. Forkenbrock
(1990) found that transportation improvements alone were not sufficient for economic
development to occur since user fees and taxes over the long term often outweighed the short-
term transportation savings benefits. Similarly, Hirshi and Summers (1982) determined that the
number of interstate highway exits within a county did not stimulate employment in rural,
nonbasic industries but that cash transfer payments did. Kusmin, Redman and Sears (1996)
found that in contrést to transportation facilities, other factors were associated with improved
county earnings. These included attractiveness to retirees, right-to-work laws, high levels of
high school completion rates, and public education expenditures. To explain these findings,
researchers were begirining to recognize the importance of intra- and inter-regional variation in
highway investment on economic development (Rephann and Isserman 1994; Smith 1994).

For example, in examining data for 1969 through 1988, Boarnet (1995a; 1995b) found that
incremental additions to the interstate network was adding only small overall economic benefits
to California counties.

Despite the evidence that the long-term benefits of highway improvements might be
diminishing, many regional economic development studies of the 1980s discovered a variety of
transportation benefits from attracting industry to providing commuting opportunities. In a
multiple case study, Toft and Mahmassani (1984) determined that high technology firms
considered not only transportation costs but also travel amenities such as time-to-work savings
as critical in their location decisions. In Alabama, Liew and Liew (1984) measured the
possible economic impacts for a proposed transportation project and qoncluded that the

proposed project would reduce the cost of shipping commodities and stimulate the economy of
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the region and the state. In Tennessee, Fox and Murray (1990) found that the presence of an
interstate highway within a county was an important locational attribute that lead to more firms
locating there. However, it was unclear as to whether the interstate highways were creating
new economic activity or simply redistributing existing activity across different states. In
Minnesota, Stephanedes and Eagle (1986) developed a model to predict job search destination
choices of residents in four rural towns and determined that although travel conditions
influenced job location choice, a resident’s expected length of employment was the strongest
determinant of the commuting decision.

In sharp contrast to the numerous social impact assessments of the 1970s, the 1980s
produced few practical studies assessing the impacts of proposed highway projects and their
possible alternatives. Two notable exceptions were studies by Buffington in Texas. Buffington
(1991) and Buffington, Crane and Salleh (1991) demonstrated a much more developed and
systematic form of social and economic impact assessment than had been practiced in the
studies of the 1970s. Their consistent focus on evaluating different route alternatives is
especially apparent.

Methodologically, the studies of the 1980s relied much more on economic modeling,
e.g., export based models, variable input and output models, and simple random effects models,
than earlier studies (Huddleston and Pangotra 1990). Aggregated secondary data were often
used, and more studies aggregated county-level or even census-tract data and analyzed effects
at the macro level of the state. Statistical analysis continued to become more sophisticated with
logit and logistic regression models appearing. Some researchers were beginning to use
Geographic Information Systems (GIS) spatial models as changes in land use patterns were

once again important variables.
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The 1990s

During the 1990s, the nation once again became economically competitive in the wake
of international economic recessions, especially in Asia. The national “population turnaround”
continued as rural areas adjacent to metropolitan areas grew, especially in the Rocky Mountain
states (von Reichert 2000a). Between 1990 and 1996, the rural population grew by about 6
percent as a result of inmigration of people from metropolitan areas and abroad. In the
nonmetfopolitan West, the regional population increased 13 percent in only six years (between
1990 and 1996) (Economic Research Service 1997). Research studies on the national
migration patterns were numerous, and more attention was paid to the impacts of specific
public policies and social forces on migration rates. Major research topics were the role of
natural amenities in “pulling” inmigrants (McGranahan 1999), the degree to which economic
opportunities either “pulled” in-migrants or “pushed” out-migrants (Miller 1995), and how
changes in the U.S. social welfare program affected migration in and out of cities (Cushing
1993). Similarly, in understanding the staying power of nonmetropolitan areas in producing
population growth, researchers renewed questions about commuting behavior and its role in
rural area growth (Tolbert and Sizer 1996, Green and Meyer 1997).

This honrrietropolitan economic and population growth continued to affect the old hub-
and-spoke radial systems of the metropolitan areas, and traffic congestion remained a
significant problem (Dunphy 1998; Urban Land Institute 1996). Numerous research studies
addressed the extent to which traffic congestion was due to “generafed” or “induced” traffic
either produced or redistributed from one area to another because of highway improvements
(Bonsall 1996; Cohen 1995; deling and Colman 1995; Goodwin 1996; Hansen 1995, 1998;

Heanue 1998; Hills 1996; Mackie 1996, Lee, Klein and Camus 1998; and Litman 1999). The
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general findings of these studies indicated that although traffic redistribution did indeed occur,
new highway improvements generated more traffic than would have been the case without the
improvements. Dowling and Colman (1995) found that travel forecasting models probably
resulted in an underprediction of 3 to 5 percent in the number of trips induced by major new
highway projects since a key impact on new highway capacity was temporal shifts in demand.
Goodwin (1996) determined that an average road improvement in the United Kingdom induced
an additional 10 percent of base traffic in the short term and 20 percent in the long term.
Hansen (1995) found that in California counties, a 1 percent increase in lane-miles induced an
immediate 0.2 percent increase in traffic and in two years, a 0.6 percent increase in traffic after
the lane-miles were added. Hansen’s (1998) studies indicated that adding road capacity
generated more traffic at the aggregated highway network level than at the individual highway
segment level and that most of this response occurred within five years of the capacity
expansion. Litman (1999) concluded that generated traffic included diverted travel, induced
vehicle travel, and destination changes. In the short term, most generated traffic was diverted
travel; however, over the long-term, an increasing portion was induced vehicle travel that often
occurred on roads with no added capacity.

The degree, however, to which this generated traffic was a site or regional specific
phenomenon was still unknown. In addition, the travel behavior reflected by the concept
“generated traffic” was a complex variable that was being measured by many indicators such as
vehicle miles traveled (Hansen 1995), short-run versus long-run travel demand (Lee, Klein and
Camus 1999), or fixed versus variable demand models for trips (Mackie 1996). The choice of
indicator appeared to be influencing the findings for generated traffic. Hills (1996), for

example, found that highway expansion resulted in a “fewer trips but further” phenomenon that
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was also associated with the increasing scale and agglomeration of land-use activity such as
large retail superstores and regional hospitals. He concluded that traffic due to extra miles run
by vehicles diverting to new roads was not significant in the case of bypasses to small towns or
the widening or upgrading of existing trunk roads but could well be significant where new
routes were concerned. Heanue (1998) cautioned that many interrelated decisions impacted
travel and that highway capacity expansion interacted with far more important variables in
determining the network changes. These variables included population changes, household and
employment growth, personal income changes, auto ownership rates, regional economic
growth, and fuel price changes. He cautioned that sound studies require traveler, system, and
travel data collected continuously over a relatively long period of time for comparable
populations split into two groups (those affected by expansions and those not impacted).
During the 1990s, economists and demographers were focused on the question of
whether “jobs follow people” or “people follow jobs”. The role of commuting behavior and
highway investment in explaining rural economic growth was a major focus of transportation
studies. In the 1990s, rural counties were generally experiencing greater real earnings growth
(Aldrich and Kusmin 1997), but high commuting rates out of (or into) the county were
contributing to that growth (Aldrich, Beale and Kassel 1997). Many researchers were
aggregating data beyond the county, and even the state, to the regional and national levels.
Forkenbrock and Foster (1996) determiﬁed that state-level highway investment policies that
emphasized maintenance and relatively minor improvements were likely to contribute to
economic development more than new, high capacity highways. Nationally, Nadiri and
Mamuneas (1996) determined that although the net social rate of return on total highway

capital in the U.S. had been high (about 35 percent in the 1950s and 1960s), it had declined
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considerably in the 1980s to only 10 percent. By the end of the 1980s, they had found no
evidence of either under- or over-investment in highway capital and concluded that by the
1990s, the contribution of highway capital to U.S. economic productivity growth was relatively
small.

Just as the 1960s and 1970s had been dominated by sociologists and the 1980s by
economists, the 1990s was a decade in which many of the studies on transportation
improvements and rural growth were conducted by geographers (Cromartie and Swanson 1996,
Ghelfi and Parker 1997, Kilkenney 1998, Haughwout 1999). Renewed attention was being
paid to public involvement (Richardson and Kostyniuk 1998; Unsworth 1994), planning
models (Bond and Brooks 1997; National Association of Development Organizations 1998;
Richardson and Kostyniuk 1998), and differential effects of transportation systems on low-
income, minority, and other disadvantaged populations (Brown 1999; Forkenbrock and
Schweitzer 1999; Peters and MacDonald 1994; Glasgow and Blakely 2000). As a part of this
focus, increasing attention was being given to complete and alternative transportation systems
rather than highways alone (Balog, Morrrison, and Hood 1997; Hoover 1994).

By the 1990s, the power of computer modeling as well as spatial analysis and statistical
software was apparent. Time series analysis, panel studies, and economic simulation models
were common as were GIS analysis and land use/transportation models. Computer power also
increased the ability of researchers to aggregate data into larger regional and national units of
analysis. State highway departments had become more sophisticated and systematic in
collecting data such as California’s VMT count program. In addition, more cross-references to
international studies, particularly those in Europe and Canada, were appearing. However, as

Heanue (1998) stressed, the need for multi-dimensional, longitudinal, and experimental
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primary data collection was still apparent to provide more scientifically sound answers to the
issues and the research questions.

Toward the end of the 1990s, studies began to indicate that the next decade, the 2000s,
might bring significant economic and population changes to rural areas, especially to the Rocky
Mountain states that had experienced a boom. With the 2000 census not yet available, there are
no clear indications yet of what trends are emerging and what is to come in the 2000s.
However, early indications are that a “counterurbanization” effect, that is the urbanization of
rural areas in the form of self-contained communities, especially retirement communities, is
occurring in some areas (Dahms and McComb 1999). These counterurban communities sustain
their own transportation and telecommunications networks and yet link to the metropolitan
areas. There are also signs of a “reurbanization” or center city renewal trend (Wong 1999).
Cities such as Houston, Chicago and even Philadelphia predict significant population growth in
the coming decade as the baby boom generation retires and seeks better public transportation
and more cultural amenities than rural areas have to offer (Wong 1999). Finally, there are
indications that the telecommunications —based, postindustrial economy is strengthening
metropolitan dominance over rural areas since the major jobs in the information industries
remain in cities (Cook and Beck 1991).

Thus, it is likely that transportation alone will not overcome the continued disadvantage
of rural areas to urban dominance (Hart 1993). This is true not only nationally, but
increasingly, globally (Wanmali and Islam 1995). How these emerging trends will affect rural
growth in Montana and the implications of these trends for the transportation system in the

state is the subject of the next section.
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Future Rural Growth Trends in Montana

Fndings indicate that during the 1980s, Montana grew very slowly and toward the end
of the decade, even declined (von Reichert 2000a). By the early 1990s, however, a rapid
population boom occurred so that by mid-1999, Montana’s population had increased 10.5
percent from 1990. However, within the state, this growth was extremely uneven and much of
the state, especially the eastern half] lost residents (von Reichert 2000a). The trend that has
emerged is one of several rapidly growing counties adjacent to metropolitan areas, most of
which are in the western part of the state, and shrinking counties in the sparsely populated east,
The result is an increasing east/west imbalance between Montana counties with already large
and growing populations versus small and shrinking populations. Because these trends result
from economic conditions that “push” people out from economically disadvantaged rural areas
as well as the well established “amenity pull” that draws them to the rural areas adjacent
to the metropolitan centers, we suggest that transportation investment alone is unlikely to alter
the east/west population polarization pattern in Montana (see Figure 1).

The rapidly growing amenity counties of Ravalli, Yellowstone, Lake, Flathead, Lewis
and Clark, Gallatin, and Missoula experienced 69 percent of Montana’s population growth
between 1990 and 1998 (von Reichert 2000a). However, the degree to which these counties
will continue to grow is uncertain. More importantly, since many out-migrants from the
eastern part of the state migrate within the state (von Reichert 2000a) and many out-migrants
from outside the state are actually return migrants (von Reichert 1999b), the redistribution
pattern of population within the state in shaping the east/west divide will become even more

important to understand as future economic conditions change.
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Recommendations

We therefore suggest that with census 2000, a thorough analysis of the migration and
commuting behavior in the counties currently most affected by highway improvements would
be of great benefit to MDT. Such an analysis would determine how the past rural population
trends of the 1980s and 1990s are changing and why people are either moving in or out of rural
areas, especially in relation to highway improvements. This analysis would provide some basis
for determining future population growth or loss trends.

In addition, a primary data collection effort to more fully understand why Montanans
commute where they do and what the possible impacts are on the existing transportation
network would also be a valuable effort. As apparent from the summary here, primary data
collection and experimental, longitudinal research design is crucial to fully understand the
relationship between rural growth and highway improvement. Such an effort would involve
surveying residents in communities both affected and unaffected by highway changes over
several years. Conducting such a survey in as close a timeframe as possible to census 2000

would make both secondary and primary data analysis most useful.
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The authors reviewed an Economic Research Service (ERS) analysis (Kusmin,
Redman and Sears, 1996) of the literature on potential indicators of county economic
growth. They then tested those indicators against data for nonmetropolitan counties
during the 1980s. This review examined rural county earnings for the period 1979 to
1989 and found that factors related to local and regional economic growth included
attractiveness to retirees, right-to-work laws, excellent high school completion rates,
good public education expenditures, and access to the interstate highway system. In
contrast, factors associated with poor earnings growth included higher wage levels,
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businesses in the goods-producing sector. (Counties with higher concentration of
African-Americans also experienced slowed earnings growth, but the reasons for this
association were not identified from the analysis)

The mix of industries active in a county was also strongly associated with county
earnings. Counties experienced significantly greater earnings growth if they had higher
concentrations of employment in transport services, real estate, hotels, miscellaneous
business services, education services, or state and local government. In the 1990s,
nonmetropolitan counties generally experienced greater real earnings growth, and some
of the factors associated with stronger or weaker growth may have become less
significant.

Specifically, the major findings for the 1979 to 1989 period were that earnings in
retirement counties grew 4.5 percent more than earnings in other counties. Earnings
growth rates were significantly lower in areas with higher wage levels, i.e. a 10 percent
difference in earnings per job was associated with a 2.35 percent difference in total
earnings growth over 10 years. Earnings growth was greater in rural counties covered by
state right-to-work laws; the estimated effect of these laws was a 5.2 percent difference in
earnings growth. Economic growth was greater in counties with a more educated
population; a difference of 10 percent in the high school completion rate among adults
was associated with a difference of 3.3 percent in total earnings growth. Greater public
education expenditures were conducive to higher earnings growth; an additional $1,000
in annual per-pupil expenditures was associated with an additional 3.8 percent in growth.
Counties that had an airport with scheduled passenger service within 50 miles
experienced 3.4 percent in additional earnings growth. Earnings growth was lower in
counties where a higher percent of the goods-producing business establishments were
small (fewer than 20 employees) and independent; in such counties, a 1.1 percent
reduction in earnings growth could be experienced over the decade if 80 percent rather
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than 70 percent of all county goods-producing business establishments were such small,
independent businesses. An additional $100 in transfer payments per capita was
associated with a 1.6 percent reduction in cumulative earnings growth. Finally, access to
interstate highway interchanges contributed to earnings growth in rural areas; each such
interchange within a county was associated with 0.42 percent in additional growth during
the period.
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Seventy-five percent of nonmetropolitan counties have average out-commuting
rates of more than 35 percent. Commuting rates are higher east of the Mississippi and
from smaller towns and places. Small towns and rural places may not experience local
job opportunities (since residents commute outside the local community) or if they do,
local residents may not experience those opportunities (since residents from outside the
local town may commute in for those jobs). Separation of place or work from location of
residence could result in new needs (such as housing, water, and sewer) that do not
disappear when jobs do. Thus, tax revenues sources may also become separate from the
source demand for needs. Through demographic analysis, the authors found that in North
Carolina, higher commuting rates occurred in higher wage, higher housing-cost areas
with an inverse relationship to distance. Other patterns are discussed for other states
including New York, Washington, and Illinois.
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Although this report is not a systematic review of the literature, it is a useful
summary of the concerns of the American Association of State Highway and -
Transportation Officials (AASHTO) in 1990 about the role of economic growth in the
United States failing to keep pace with other nations. (This was the time of the Japanese
economic boom and the United State's decline in international competitiveness). The
report summarized studies as well as 65 public forums conducted from 1987 and 1988
and presented other data from private and public officials. One of the main concerns of
the report was transportation delays, e.g., federal estimates for delays on urban highways
were more than 2 billion hours a year and in 1988, delays wasted 1.4 billion gallons of
fuel and caused over $9 billion in user costs. In addition to net negative losses were lost
positive growth opportunities. Evidence suggested that Americans were finding that
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going the same distance as before was taking longer.

AASHTO suggested that population growth and geographic shifts had caused this
lengthening of travel time since suburb-to-suburb commuting had become the dominant
form of commuting rather than suburb-to-city. This suburb-to-suburb traffic was running
against the existing hub-and-spoke systems of roads and transit typical of the older cities.
In addition, in many places, transportation was no longer available and/or congestion had
become a common occurrence. The effect for individuals was not only loss of
productivity but also loss of quality of life including less time to spend with family,
community, and in leisure. A recent U.S. General Accounting Office survey of business
leaders in 13 metropolitan areas found that about half indicated that traffic conditions
reduced productivity, caused poor punctuality and morale, and increased employee stress.

Environmental damages from congestion included gasoline waste and pollution.
Nationwide, commuting by public transit declined 28 percent from 1970 to 1980 and had
continued downward since. Similarly, while passenger air travel had doubled since
airline deregulations in the 1970s, airport expansion had not kept up. As a result, the
Federal Aviation Administration reported during this period, 21 primary airports
experienced more than 20,000 hours of annual flight delay at a cost to airlines and U.S.
business of $5 billion. These delays were expected to spread to 33 airports by 1997.

The pressure on corporate America to become more efficient in the expanding
global economy had introduced a new element in the production-distribution chain: the
requirement for 'just-in-time' delivery. However, the U.S. lagged in international
productivity during the 1970s and 1980s. Experts claimed that much of the U.S. problem
was its neglect of public infrastructure and that as much as 60 percent of the productivity
decline in the U.S. could be attributed to neglect of core infrastructure. Since 1968,
vehicle miles of travel had far exceeded total capital spending on U.S. roads and
highways adjusted for inflation. Thus, the report concluded, the U.S. needed to invest
again in its transportation system to increase national productivity.
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The paratransit requirements of the Americans with Disabilities Act (ADA) of
1990 required the creation and implementation of an effective public participation
program so that all members of the community, particularly those with disabilities, could
contribute to the improvement of transportation systems. The authors reviewed
paratransit plans and plan updates submitted by fixed-route systems and found that
effective public participation needed to be improved. These needs included outreach,
consultation, opportunity for public comment, accessible formats, public hearings,
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summarizing issues from the public comment period, and ongoing participation. Other
channels were also discussed including use of the media, surveys of riders and other
service providers, performance monitoring, and planning the public participation process
schedule. Checklists of suggested activities are included in the study.
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This study is one of Brown's (1999) industrial location studies which examined
how corporate decisions about the location for a new manufacturing branch plant is
influenced by a state's rates of unionization, taxes, the number of road miles per state, and
other variables. Using a conditional logit model and a 1982 Dun and Bradstreet database,
Bartik found that the most significant factors in a business decision to locate was a state's
sympathy to unionization and its tax policies. States sympathetic to unionization were
avoided. States with higher corporate income taxes also were more negatively perceived.
Some evidence was found that highway infrastructure attracted new business since a 10
percent increase in the number of miles of road increased new business location by about
4 percent. Brown's (1999) interpretation was that the number of road miles was a
significant factor affecting the location of new plants during the 1990s with businesses
more likely to locate where adequate roads already existed. Highway infrastructure,
however, was not as significant in business location decisions as unionization and tax
policies.
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Department of Agriculture. 15 pp.
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Between 1970 and 1973, the population of the United States grew faster in
nonmetropolitan counties than in metropolitan counties. This trend had reversed the
previous post World War II rural-to-urban pattern of migration to cities. Beale analyzed
census data for population change by residence and found a 4.2 percent increase in
population growth in nonmetropolitan counties as opposed to a mere 2.9 increase in
metropolitan counties. Within the nonmetropolitan counties, counties adjacent to
metropolitan areas grew at the greatest rate (4.7 percent), but population growth in
nonadjacent, nonmetropolitan counties (4.7 percent) still exceeded that of metropolitan
counties. He attributed this shift in population to the decentralization of manufacturing
and other industry, the increased migration of retirees, the expansion of state colleges,
more recreation activity, and the apparent higher birthrate in nonmetropolitan areas. In
addition, urban areas were losing "their appeal" to most people.
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One of the industrial location studies reviewed by Brown (1999), Blair and
Premus reviewed findings of the industrial location literature to assess which factors were
most important in determining a firm's location. While traditional location factors,
including transportation, were still important determinants in industrial location
decisions, evidence from the 1980s indicated the importance of new factors, such as tax
rates, education, and labor skills. The enhanced importance of these new factors was
partly due to the increasingly tendency of many industries to become more mobile.

8. Boarnet, M. G. (1995). New Highways and Economic Growth: Rethinking the
Link. UCTC No. 7: pp. 11-15. Berkeley, CA: University of California
Transportation Center.
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This was one of the aggregate economic studies reviewed by Brown (1999).
Boarnet provided examples from a production-function study of California counties from
1969 through 1988. The author examined the effects of highway spending on local
economic activity. Counties in California where highway spending rose between 1969
and 1988 experienced increased economic activity, but counties adjacent to them where
highway spending did not rise experienced reduced economic output. Although
increases in county economic output were higher in those counties that increased their
spending for highways, county economic outputs were lower in counties that bordered
those that increased their highway spending. Thus, increased highway spending in one
county correlated with high economic output in that county but lower economic output in
neighboring counties. The author argued that the effect of current and past highway
construction follows the differences between marginal and total economic effects. Most
of the interstate system was completed by the early 1970s, and the additions
incrementally added since then to that network have produced only small overall
economic benefits. These findings corroborated results of studies done at the University
of Towa and the University of Minnesota.

Together, the studies suggest that economic effects of highways are generally a
redistribution of economic activity from one location to another. The policy implications
are that taxpayers in one locality may be paying for highway projects that benefit
residents in another locality and undermine economic growth in their own community.
The author recommended a more cautious analysis of highway-generated economic
benefits and/or a restructuring of the current funding system.
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9. Boarnet, M. G. (1995). Highways and Economic Productivity: Interpreting
Recent Evidence. UCTC No. 291. Berkeley, CA: University of California
Transportation Center. 36 pp.

Keywords: Economic development, highway infrastructure, econometrics, highway
policy, regional economic shift

This study reviewed the econometric literature, particularly production function
and time-series studies, on public infrastructure and economic productivity, especially
highway infrastructure. Although highways have comprised 32 percent of all non-
military, American public capital, highway infrastructure has contributed little to state or
national economic productivity even when controlled for unique state and year effects.
The author noted that this did not mean that highways had no impact on the private sector
economy but only that there has been no shortage of highways in terms of the United
States' total economic performance.

Boarnet suggested that user benefits rather than economic impacts should be the
basis for expanded infrastructure investment in highways. Nevertheless, in policy and
planning, highways are thought to enhance economic growth. The author concluded that
some economic development observed near highways might not actually be caused by the
highways but instead by a shift of economic activity away from other areas. Thus,
economic benefits should not be included in highway project analysis because those
benefits likely represent a shift in economic activity rather than new growth. Estimates
of economic benefits from highway projects should be viewed cautiously, and more
attention should be given to using highways more efficiently rather than constructing new
ones. Future research should study ways to expand the public-private highway
provisions of the Intermodal Surface Transportation and Efficiency Act of 1991 (ISTEA)
to more closely link local economic benefit assessment and local highway funding.

10. Bond, A.J,, and Brooks, D. J. (1997). A Strategic Framework to Determine the
Best Practicable Environmental Option (BPEO) for Proposed Transport Schemes.
Journal of Environmental Management, 51(3): pp. 305-321.
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Social and environmental variables were stressed in a proposed appraisal
framework methodology for identifying the best practicable environmental option
(BPEO) from a range of transport options prior to project environmental impact
assessment. A series of stages and methodologies were outlined in this appraisal
framework. These included first identifying a checklist of environmental and social issue
components by describing the alternatives, collecting environmental and social baseline
information, and analyzing the components and actions. The second stage was to refine
the list of components by identifying impacts. The third stage was to list impacts and
impact matrices by conducting impact research. The fourth stage involved detailing a
description of impacts by aggregating impacts into a single matrix for each alternative.
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The final stage was to develop significance matrices by comparing matrices for each
alternative.

Bond and Brooks presented a case from Glouchestershire in which six
transportation alternatives were assessed through the framework. The role of public
involvement, particularly in encouraging local groups to gather their own data to assist
the baseline information gathering, was discussed.

11. Bonsall, P. W. (1996). Can Induced Traffic be Measured by Surveys?
Transportation, 23(1): pp. 17-34.
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Bonsall addressed the feasibility of measuring induced traffic by means of
surveys. He identified the problems inherent in measuring induced traffic including the:
variability of traffic data, difficulty of determining what would have happened in the
absence of a project, uncertainty in attributing cause, and difficulty in determining the
most appropriate time to conduct surveys. Given these problems, he suggested ways to
improve survey measurements of induced traffic. These included calculations for
determining the appropriate sample size and control studies of traffic counts. Using
these, he argued that it is possible to inexpensively and precisely measure the increases in
traffic from a highway improvement and identify how much of that increase was due to
rerouting. Basic traffic counts need to be supplemented by public transport surveys,
registration plate marking, and/or road interviews, all of which increase cost.

12. Briggs, R. (1975). Designing Transportation Systems for Low Density Rural
Regions. Occasional Paper. Austin, TX: Council for Advanced Transportation
Studies, University of Texas at Austin. 54 pp.
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In 1973, section 147 of the Federal Aid Highway Act authorized the Federal
Highway Administration and the Urban Mass Transportation Administration to conduct a
rural highway public transportation demonstration program. Rural transportation studies
were further stimulated in Texas after a 1975 court decision that required the Texas
Department of Public Welfare to make transportation alternatives available to medical
services for low income populations. This study described an attempt to design
transportation alternatives for low-density rural areas in Texas and in doing so, clarify the
conceptualization and measurement of need versus demand. The researchers found a
considerable number of existing transportation options available including interregional
and inter-state carriers (like Greyhound), taxi cab services, community action systems,
state social services systems, and volunteer systems. However, these systems were
seldom coordinated nor predictably funded.

Two study areas, one in east Texas and one in South Texas were chosen for
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analysis. The researchers broke the study areas down into the smallest enumeration units
practical (zip code units) and defined demand as satisfied demand of actual essential
service usage rates from the U.S. Census and the National Center for Health Statistics.
Total estimated demand was for the local area. This was then compared to the sum of all
actual client visits to actual service facilities in the region. Transportation demand was
derived from the demand for the essential services and the location of the service
facilities relative to the location of the clients. This strategy proved successful for
predicting an essential service like hospitalization, but not for multi-purpose trips like
shopping.

To estimate the demand for trips in the area, the researchers determined the size
of the transportation system target population within each area subdivision of the study
region, estimated the frequency of trips per time period per member of the population,
and assigned trips to the nearest community service center in the region. Using these
strategies, the researchers estimated the total demand for a transit system in the east
Texas study area. In the south Texas study area, a survey was employed to estimate the
average number of trips into town per person per month by automobile and then reducing
the total trips per person per month by the percentage of households who did not have an
automobile and who could not make arrangements to have one available. Estimates
using any of these strategies can only be evaluated against existing data, which are often
lacking, or against urban data, which may be inappropriate.

The authors concluded that rural transportation has been oriented toward those
unable to use automobiles, and door to door transportation has been necessary for certain
subpopulations, e.g., the elderly and handicapped. A rural transit for the disadvantaged
might well be feasible given the comparability of rural school bus transit systems that
operate cheaper than urban systems because of the lower salaries in rural areas, smaller
vehicles required, and perhaps higher average speeds. The degree to which passenger
revenues can contribute to operating costs is difficult to estimate, but it is unlikely that
passenger revenue will ever match costs. Nevertheless, improved transportation can
reduce institutionalization of the elderly and the mentally disabled. In the end, it may be
more appropriate to "plug the holes" with a paratransit system rather than designing a
total, integrated transportation system.

13. Briggs, R. (1980). The Impact of Interstate Highway System on Non-Metropolitan
Growth Final Report. DOT/RSPA/DPB-50-81. Washington, D.C.: Office of
University Research, United States Department of Transportation. 125 pp.
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industry-type impacts, intrastate migration, regional economic shifts

One of the studies of industries reviewed by Brown (1999), Briggs examined the
effects of the interstate highway system and other limited-access highways on the long-
term demographic and economic development of nonmetropolitan areas from 1950 to
1975 with specific reference to the manufacturing sector. Using national-level census
data on net migration and employment change, he found that the presence of an interstate
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highway in a county lead to the channeling of nonmetropolitan development along
interstate corridors and resulted in only minor economic benefits.

14. Brown, D. M. (1996). Rural America's Transportation Network: Issues for the
1990's. Rural Development Perspectives, 11(2): pp. 10-17. Washington, D.C.:
Economic Research Service, United States Department of Agriculture.

Keywords: Rural transportation, United States

Because the highway network moves commercial goods to markets and provides
many rural residents with access to jobs and services, transportation serves as a vital link
to opportunities outside rural areas. However, parts of the rural transportation network
are in disrepair. Balancing the need to improve transportation infrastructure with the
decreasing availability of federal funding was the focus of this article. Brown noted that
the responsibility for the rural road network lies almost entirely with local and state
governments since local jurisdictions have controlled roughly 71 percent of the network
and states have been responsible for another 22 percent. In growing areas, increasing
demands have been placed on the rural road and bridge network. Where the local tax
base is no longer sufficient to maintain the road and bridge network, new options have
been needed. Brown emphasized that financing, planning, and institutional changes must
be considered to foster local and regional economic development.

15. Brown, D. M. (1999). Highway Investment and Rural Economic Development: An
Annotated Bibliography. No. 133. Washington, D.C.: Economic Research
Service, United States Department of Agriculture. 26 pp.

Keywords: Rural transportation, rural economic development, highway investment.

Federal and state governments have recognized highway investment as an
economic development strategy, especially in underdeveloped rural areas. The author
reviewed 69 studies on the nature of this relationship. Most of the studies were conducted
since 1979, but some earlier studies were also included. All the studies fell loosely into
six categories including: aggregate economic studies, industrial location studies, studies
of industries or sectors, studies of spatial and temporal effects as well as other studies.
Most of the important studies related to population growth (23) are also reviewed in this
bibliography and noted as included in Brown (1999).

Highway investments such as building new roads, widening existing ones, putting
in new interchanges, or constructing bridges can result in benefits for rural residents
including improved access to services and jobs and reduced transportation costs. If an
improved highway network leads to expansion of a local area's economic base, it may
also bring higher wages for workers and greater net income for local businesses.
Highway investments can also involve development costs. Road construction projects or
highway improvements may harm some areas if investment diverts economic activity
from an already existing road within the region or results in "sprawl" in some previously
undeveloped rural areas. Highway projects can also include a variety of unknown costs
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such as highway maintenance. In addition, short-term economic effects, particularly
those in the construction phase, need to be distinguished from long-term effects,
especially at the regional level.

The economic costs and benefits of highway investments have been addressed in
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