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Introduction

The role of transportation infrastructure in regional economic development has been a topic of
scholarly debate for over a century. The start of the debate can be traced back to the publication of The
Isolated State by Johann Heinrich von Thunen in 1826. von Thunen modelled regional development using a
spatial mode of analysis. In his framework, transportation cost changes alter the pattern of agricultural
land development.

The political debate in the United States can be traced back just as far, all the way back to the
formative years of the republic. Before the War of 1812, influential political figures such as Thomas
Jefferson’s Secretary of State Albert Gallatin argued that additional transportation infrastructure was
crucial for national economic development. Gallatin proposed the construction of a national system of
roads to remedy the situation in a landmark report to Congress.

Although Gallatin’s plan fell by the wayside due to the increasing technological obsolescence of
interregional road transport and numerous legislative roadblocks erected by sectional, economic, and
ideological interests, the spirit of the proposal was revived a century later with the mass production of
automobiles (USDOT 1976). The Post Office Appropriation Act of 1912 heralded the return of federal
highway policy. With resistance to federal-aid now broken, dispute centered around highway policy
orientation. The next seventy-five years were characterized by several recurring policy debates. Rural
highway advocates clashed with urban highway interests. Supporters of improved local roads battled with
interregional highway boosters. Highway construction was proposed for public works and macroeconomic
stabilization purposes. Finally, it was argued that highways could be used to stimulate regional
development in lagging and underdeveloped regions.

Over this period, interests have ascended and receded. With massive rural to urban migration,
federal-aid has gradually shifted from a primarily rural emphasis to a more urban orientation.
Interregional highway advocates have generally prevailed over local arterial road interests. Public works
and macroeconomic stabilization goals for highway policy created during the Great Depression in the form
of the Emergency Relief and Construction Act of 1932 and the National Industrial Recovery Act of 1933
were reiterated as recently as the 1981-82 recession by the Surface Transportation Assistance Act. Since
the Interstate Highway Act of 1956, highway programs have been created for the purpose of stimulating
economic growth and development in certain lagging regions.

This paper will be concerned with aspects of these latter programs. The idea that highways can
stimulate economic growth in lagging and rural regions has dogged politicians and planners for years. Itis
the basis of major pieces of U.S. federal and state legislation (Munro 1969; Siccardi 1986; Forkenbrock et
al. 1990). Furthermore, it has served as a rallying point for rural folks concerned with the economic
retrogression of the 1980s.

At the same time, it has been a target of persistent academic criticism. Despite a paucity of
empirical research on the topic, numerous scholars have thrown cold water on the idea. For instance,
Wilson (1966) states:

"When we turn to transportation, the roles that improved transportation are supposed to play are
numerous. For example transportation improvements have been cited as having important positive
effects on political unity, social cohesion, economic growth, specialization, and price stability, as
well as on attitudinal change. Yet... precisely opposite effects are equally plausible.”

Straszheim (1972, 212) writes "In no instance has the case been convincingly made that feasible alterations
in the transportation system in the United States have the potential to markedly affect regional
development." Wright and Blase (1971) and Waters (1980) refer to it as a "myth."



This paper will review some literature pertinent to the development highway controversy and
suggest a regional development theory framework for understanding the effects of highway investments on
regional economic development. Section 1 will be concerned with the role of regional development in
planning and evaluation. Section 2 will address development highway planning in the United States and
frequent criticisms of it. Section 3 will elaborate upon the regional development theory perspective.
Section 4 will examine highway empirical studies for clues about regional "triggering forces" hypothesized
by regional development theory. The paper ends with a summary and conclusion.

1. Regional Economic Development in Planning and Evaluation.

Since the passage of the Interstate Highway Act of 1956, more resources have been devoted to
transportation planning than all other planning activities combined (Engelen 1986, 445). As a result, the
transportation planning field has emerged as an important source of planning and evaluation technique.
Although there has been considerable innovation and change in the United States, the pace is still more
conservative than in Europe where multicriteria methods enjoy a larger audience.

State highway departments depend primarily on social benefit-cost analysis. The Road User
Benefit Analysis System, which standardized benefit-cost analysis for highway projects, was developed by
the American Association of State Highway Officials in 1952, and a revised version of the system is still
used widely today (AASHO 1977). Benefit-cost analysis attempts to gauge the opportunity costs and
benefits to society of government projects. Its popularity with economists is due to its grounding in general
equilibrium theory and Paretian welfare economics.

In benefit-cost analysis, a distinction is made between highway user and nonuser benefits.
Highway user benefits derive from travel time savings, operating cost decreases, and savings from reduced
accidents. Economists have traditionally chosen to exclude non-user development benefits because of
problems with distinguishing generative from redistributive development, the danger of double-counting
benefits, the difficulty of determining opportunity costs of expenditures, or the judgement that these
benefits are negligible (Friedlander 1965; Mohring and Williamson 1969; Gwilliam 1970; Dodgson 1973).
Valuation packages developed for transportation agency use have also excluded non-user development
benefits (AASHO 1977; Gruver et al. 1976; Lemmerman, 198?). Therefore, benefit-cost analysis only
includes development benefits to the extent that it results in user benefits for existing and generated traffic.

The usefulness of benefit-cost analysis is increasingly being called into question. Some critics
argue that it is a corruption of the Pareto concept. In addition, benefit-cost analysis does not recognize
certain social and political goals which may be relevant for more comprehensive welfare analysis (Aberle
1979). Finally, practical difficulties are encountered in valuing intangibles, externalities, indirect effects,
unemployed resources, and monopolized resources.

Rumblings about benefit-cost analysis have also come from outside academia. For instance,
federal legislation has expanded the scope of project evaluation. "War on poverty" legislation called
attention to the social and income distribution consequences of highway projects. The Civil Rights Acts of
1964 and 1968 prompted consideration of the effects of highways on racial disparities. The Highway
Beautification Act of 1965 introduced esthetic constraints. The National Environmental Policy Act of 1969,
Clean Air and Noise Control Acts of 1970, Federal Water Pollution Control Amendment of 1972, Coastal
Zone Management Act of 1972, Marine Protection, Research and Sanctuaries Act of 1972, and Endangered
Species Act of 1973 created additional environmental goals. The Archacological and Historic Preservation
Act of 1974 required consideration of historical landmarks in highway decisions. These legislative acts have
spurred additional research into the socio-economic effects of highways and ways to incorporate these
additional items into project evaluation.

Multiattribute evaluation methods such as the goals achievement matrix (Hill 1973) have received
increasing attention. In contrast to social benefit-cost analysis, the goals achievement method permits
multiple goals, can incorporate distributional considerations because the population is stratified into groups



that may be affected differently, and allows non-dollar goal measurement. Several steps are required in
order to implement it. First of all, project goals must be selected. Goals may be chosen based on theory,
expert judgement or public preferences. Second, weightings must be determined for the different groups
and goals. Weights may be determined in a similar fashion. Third, a means of measuring goal achievement
for the different goals must be established. While some goals, such as items valued in benefit-cost analysis,
may be expressed in monetary terms, other goals may need to be measured differently. A goals
achievement matrix can use quantitative or qualitative data. A summary goals achievement measure for
project comparison may be obtained by adding up cell entries weighted by their corresponding goal and
group weights. An intermediate scale transformation step may be required for aggregation if goals are
measured on different scales.

Poole (1982) recommends the goals achievement matrix for U.S. transportation planning. After
surveying administrative, legislative, and financial documents for the state of North Carolina, Poole arrives
at a set of five policy goals. These include: (1) costs, (2) user benefits, (3) economic development potential,
(4) environmental impact, (5) relationship of project to arterial system (i.e., system-wide consequences).
The measurement of field entries is obtained by different methods. Costs and benefits are measured in
dollar terms using traditional benefit-cost valuation methods. Economic development potential and
environmental impact assessments are determined by expert judgement. The relationship of projects to
existing arterial systems is gauged by a traffic forecasting model.

The method frequently used in U.S. development highway route planning can be thought of as a
simplification of Poole’s matrix. The goals matrix is collapsed to the single goal of regional economic
development potential and intraregional distributional considerations are ignored. Certain additional
simplifications are made in practice. For instance, little distinction is made between "economic
development" and economic growth so that either aggregate or per-capita income growth are satisfactory
development target variables. Moreover, no effort is made to distinguish generative development potential
from redistributive development potential. Generative effects arise from utilizing previously unused local
resources or using resources more efficiently.” Generative potential refers to a region’s capacity for
indigenous growth. Alternately, displacement effects may arise from the attraction and employment of
resources formerly employed outside the region. These resources may originate from surrounding or
distant regions. Displacement potential refers to a region’s capacity to attract employed resources.

Development potential has been measured in a variety of ways. Poole (1982) relies on expert
judgement. A less subjective method is to identify development potential "indicators". "Indicators" are
variables which are thought to work in combination with highway investments to foster regional growth.
These indicators can be reduced to a single dimension for project comparison by aggregating economic
development potential indicators multiplied by corresponding scaling weights. This regional development
potential index can be represented algebraically as follows:

1 P = ZZwiXj
where:
P = regional development potential.
Xj = standardized indicator variable (average=100).
w; =  weight for variable Xj.
c = region (¢.g., administrative unit).

Highway programs have differed in choices for potential indicators and weights. However, these choices
have not been informed by empirical studies. The next section will examine criteria used in major federal
development highway programs.



2. Development Highway Planning in the United States

Highway planners have appealed to regional development potential for selecting highway route
locations since the 1920’s. The crude methods for determining regions with development potential have
remained remarkably similar over the years. For instance, the Bureau of Public Roads (an agency which
was eventually absorbed into the Federal Highway Administration with the passage of the Transportation
Act of 1967) assessed early state federal-aid highway proposals with the assistance of an economic
development potential index which was constructed as follows:

"[They] obtained from the Bureau of the Census its latest figures, by counties, for population,
value of agricultural products, value of mineral products, value of forest products, and value of
manufactured products. Calling the State population 100, they calculated a population index
for each county. In the same manner they calculated county indices for the four significant
production factors. Finally, by adding all these together and dividing by five they obtained a
composite index for each county’ (USDOT 1976, 108).

Federal highway planning in the 1940’s and 1950’s was dominated by the Interstate Highway
System. The system was the brainchild of President Franklin D. Roosevelt. His hastily scribbled
transnational highway network was the catalyst for two major studies conducted by the Bureau of Roads
(Toll Roads and Free Roads and Interregional Highways). Many of the recommendations made in these
reports were later incorporated into the Federal-Aid Highway Act of 1944 which formally established the
Interstate Highway System. The act stated that interstate highways would be ". . . located as to connect by
routes, as direct as practicable, the principal metropolitan areas, cities, and industrial centers, to serve the
national defense, and to connect at suitable border points with routes of continental importance.” The
variables used for route selection were: (1) size of population centers, (2) city and rural population service
levels, (3) manufacturing and agricultural output, (4) motor-vehicle ownership and traffic concentrations,
and (5) national defense importance (USDOT 1976, 468).

Regional economic development has been the goal of at least three major pieces of federal
legislation since the creation of the Interstate System. The first was the Marine Highway System in Alaska
which was constructed for Southeastern Alaska’s natural resource development. The second was the
Appalachian Redevelopment Act which created the Appalachian Development Highway System (ADHS).
The Federal-Aid Highway Acts of 1970 and 1972 contain provisions proposing "economic growth center
development highways.” Since the Appalachian act is the most prominent of the federal acts, it will be
discussed in greater detail.

The Appalachian Redevelopment Act (1965) created the Appalachian Regional Commission in
order to improve socio-economic conditions in Appalachia, a lagging region defined by the Commission
which spans 13 states. The President’s Appalachian Regional Commission (PARC) which had earlier
submitted recommendations to President Lyndon Johnson identified transportation as the region’s
foremost problem.

"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).

Initially 2,350 miles of interregional highways were planned to ameliorate this condition.

The procedure for selecting ADHS route locations was similar to earlier planning. A PARC
subteam gathered socio-economic indicators for regional development potential. The subteam prepared a



group of maps showing county hatchings for several variables. These included: (1) presence of SMSA’s, (2)
density of population, (3) net migration, (4) percentage of unemployment, (5) proportion of land area with
soil capability suitable for development, (6) number and percent of families having a median income under
$3,000, (7) number and percent of households without an automobile, (8) principal highways including the
planned Interstate System, and (9) topographical and resource features (Manuel, 1971). Highways were
located in those areas which, according to expert judgement, exhibited the best combination of these
factors. This process could have been formalized by assigning explicit weights to the factors and
aggregating them into a regional potential index.

ADHS planning has been severely criticized. Primarily, four charges have been made: (1) the
corridor selections were not chosen to be economically efficient, (2) areas without regional development
potential were selected for highway improvements, (3) planned highways would mostly benefit areas
outside Appalachia, and (4) the mechanism by which regional development potential translates into
development is not well understood. Each of these will be examined in turn.

The most frequent criticism was first voiced in the literature by Munro (1969) and McBride (1970)
who argued that benefit-cost analysis should have informed ADHS corridor choices. There are two
counter-arguments to this. First of all, benefit-cost analysis is most useful for evaluating incremental
highway improvements rather than large system-wide changes. Traffic forecasts, key inputs for use in
calculating user benefits, are unreliable for system-wide changes because of the difficulty of determining
generated and diverted traffic. Secondly, a primary goal of the Appalachian Redevelopment Act is to assist
regional economic growth rather than maximize user benefits or achieve high benefit-cost residuals or
ratios. Since, rightly or wrongly, regional growth is the goal of the program, it should ultimately be judged
by this standard.

Some critics do exactly that. Munro (1969) argues that corridors were located in regions with little
development potential. He claims that ADHS highways were merely "filling in the gaps" in the Interstate
System. This was also confirmed by planning consultants hired by the Commission (McBride 1968). In
effect, regional development potential was determined by attaching a negative weight (wg) (see equation 1)
to the prior principal highway service variable (Xg). Some observers take this as evidence that system
planners were biasing corridor selections in favor of regions with less development potential for sub-
regional equity purposes. However, it can also be argued that a negative weight is needed because of
diminishing marginal returns to highway improvements. This is supported by empirical studies which show
that there are growth advantages for rural cities with interstate quality highway connections but no extra
growth for extra links (Isserman et al. 1990).

It has also been suggested that insufficient attention was given to regions outside of Appalachia in
planning the system. Regions with the greatest development potential were located on the Appalachian
periphery rather than the interior. According to Hale and Walters (1974), planners failed to realize that
dynamic growth centers outside of Appalachia would be stimulated the most by improved interregional
highways. They argued that backwash effects might exacerbate the region’s economic situation. Newman
(1972) suggests that these effects could be mitigated or delayed because the priority rating technique used
to establish construction priorities resulted in numerous disjoint highway segments. The initial effect of
much of the system would be local rather than interregional.

A final criticism is that regional development potential is a poor guide for highway planning since
the mechanism by which potential translates into development is not well understood. For instance,
although growth pole theory was one of the theoretical cornerstones of the program, the mechanisms by
which growth-poles are induced is not explained (Newman 1972). Empirical studies cast doubt on the idea
that highways can stimulate external economies in Appalachian industries without additional program
coordination and planning (Lord 1972).

Despite these criticisms, the regional development potential has reappeared in other federal
development highway programs. Provisions of the Federal-Aid Highway Acts of 1970 and 1973 concerned



with "growth center” highways target rural communities that have less than 100,000 population and exhibit
development potential. Indicators of development potential include: (1) availability of adjacent land
suitable for industrial, commercial, or residential purposes, (2) availability of water resources for human,
industrial, and commercial consumption, (3) physical possibilities for the development of air or water
transportation terminals, and (4) public services, utilities, schools, and other public services which meet the
community’s current and possibly future needs, (5) income, value added by manufacturing, and bank
demand-deposit growth during previous periods (Siccardi 1986).

It is difficult to assess the viability of regional potential approaches for locating highways. The
rationale for choosing particular potential indicators and weights is never clearly stated. Moreover, there
has been little quality empirical research which examines the relationship between measures of regional
potential and subsequent regional development. These issues will be examined closer in the following
sections.

3. Regional Development Theory

Two phrases appear with great frequency in the scholarly literature concerned with the economic
development effects of highways. Highways are either said to be potential "catalysts" of economic
development (e.g., Siccardi 1986, 72; Gillis 1989, 8), else they are characterized as "necessary but not
sufficient" for economic development (e.g., Ayers and Freiburg 1976, 43; Huddleston and Pangotra 1990,
588). This repetitiveness has, in turn, been criticized:

"The number of elements in the growth process that are designated as 'necessary but not
sufficient’ is substantial. . . the phrase *necessary but not sufficient’ has become a kind of grand
development cliche applied to so many separate notions that it might well be expunged from
the literature" (Wilson 1966, 211).

Huddleston and Pangotra (1990) suggest a reason for this inertia and offer a solution:

"It is being increasingly recognized that a good transportation system is a necessary, but not
sufficient, condition for economic development to occur. Analytical models based on economic
theory are not helpful in predicting when and where transportation investments are critical.
Alternative analytical approaches are needed for determining whether a transportation
investment satisfies the *necessary condition’ criterion. Essentially, it nceds to be shown that a
region has all economic factors required for self-sustaining economic growth and that without
improved transportation the regional development goals cannot be fully realized” (pp. 588-589).

In other words, the task is to identify regional conditions which determine the effectiveness of highway
investment in promoting economic development.

Regional development theory addresses this issue. Regional development theory can be traced back
to the development economics field. Some early economic development scholars advocated a strategy of
coordinating policies in order to promote balanced industrial and spatial growth and development (Nurkse
1958). Different regional and sectorial sensitivities to investments were down-played. This view was
challenged by Hirschman (1958) who recommended an unbalanced growth strategy of concentrating social
overhead capital in regions and industries where it can increase development most, even if this aggravates
regional and sectorial inequalities in the short-run. The private sector would respond to autonomous state
actions with induced actions which move the economy back towards steady state growth. In an unbalanced
development strategy, certain regional characteristics serve as useful public policy "signals".

There has been considerable disagreement over the proper signals for particular public
investments. Various typologies and regional characteristics have been suggested (see table 1.). Similarly,
scholars have debated the efficacy of various kinds of regional investments for particular regions.
Hirschman’s framework (Hirschman 1958) has been the point of departure. He argues that social
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infrastructure investment would be more effective in developing urbanized regions than in lesser developed
rural regions which suffer primarily a lack of private investment. This hypothesis was challenged by Hansen
(1965). Hansen dichotomizes public capital into economic overhead capital (e.g., highways, sewage
systems, utilities, inputs into private production) and social overhead capital (e.g., education, health,
nutrition; programs to improve human resources) and further disaggregates regions into congested,
intermediate, and underdeveloped categories. Hansen favors concentrating economic overhead capital in
intermediate regions while targeting underdeveloped regions with social overhead capital. An even more
disaggregated regional classification scheme is suggested by Chinitz (1969). U.S. problem regions are
placed in nine categories based on labor market, growth, and cultural characteristics.

Growth pole theory is concerned, in part, with the optimal spatial signals for regional policies. It is
frequently argued that infrastructure should be concentrated in urbanized areas exhibiting agglomeration
and "prior dynamism” (Hansen 1971). There has been considerable debate over the appropriate population
sizes for investment candidates. Population threshold estimates range from as low as 30,000 (Allen 1971)
to as high as 250,000 ( Hansen 1970).

Additional classification schemes have been suggested in empirical studies. For instance, Wheat
(1969) identifies population density, topographical conditions, prior dynamism, population size, and
presence of air transportation service as important factors. Employment growth is the discriminating
variable for Bickford et al. (1986). Nijkamp (1986) classifies regions into four categories of infrastructure
sensitivity based on the results of a shift-share analysis of employment growth. Geographical region
(Northern states vs. Southern states) is used by De Rooy (1978).

Highway investment presents an interesting case study. There are competing views on the optimal
regional conditions for highway investment. Hirschman says highways should be built in developing
regions. Hansen targets "intermediate regions" for highways. Growth pole proponents argue for
concentrating highways in urban areas which exhibit "prior dynamism". There has been no comprehensive
effort to compare, categorize, and evaluate these hypotheses. The next section will be concerned with the
limited empirical work which has been conducted in this area.

4. Highway Empirical Studies

Highway analysts have come to recognize the importance of "triggering forces” through exploratory
research. Typically, the researcher first controls for highway presence and confounding factors using
statistical regression analysis. Next, regressions are performed for stratified sub-samples. Lastly, highway
coefficients and coefficient significance tests are compared for sub-sample regressions. Regional
development theories discussed in the previous section have generally not informed these investigations.
Still, the most frequently used factors, geographical region, level of urbanization, rate of growth or level of
development, and level or quality of existing infrastructure, have been identified by theories appearing in
table 1.

Several studies have looked at the differential effects of highways across geographical regions.
Munnell (1990) shows that out of four U.S. regions (Northeast, North Central, South, and West) highways
contributed the most to production in the South. Wheat (1969) shows that cities located near highways
outperformed non-highway cities in the Northeast, Southeast, East Midwest, and Far West. Bohm and
Patterson (1972) find the largest significant highway coefficients for the South and Plains. Highways are
most effective in the mountain and Southeastern states according to Briggs (1980).

Different explanations have been offered for these patterns. Wheat argues that the highway effects
are greater in certain geographical areas because of greater comparative population density and uneven
terrain. Highways constructed in such regions are qualitatively different. They serve a greater population
and have resulted in greater comparative transportation cost reductions than highways located elsewhere.
Bohm and Patterson (1972) argue that the South and Plains share in common comparatively lower levels of
industrialization. They speculate that lesser industrialized regions experience more severe highway



bottlenecks than industrialized regions. Briggs (1980) argues that geographical region acts as a crude proxy
for a variables such as urbanization and metropolitan proximity, topography, the timing of socio-economic
development and freeway construction, and previous highway investment.

Several studies confirm Briggs’ hypothesis. Urban proximity and urbanization have been found to
have a favorable influence. Chernoff (1978) finds that highway socioeconomic effects are greater for
SMSA’s in higher population density tracts. Wheat (1969) and Isserman et al. (1990) suggest that rural
counties which contain cities of a certain threshold size (above 15,000) are more likely to be stimulated than
counties without such cities. Hansen (1973), Humphrey and Sell (1975), Ayers and Freiberg (1976), and
Lichter and Fuguitt (1980) show that distance to SMSA’s conditions the magnitude of highway stimulus.
Prior growth and development may also be important. Deno (1988) finds that highway capital has its
greatest effect on manufacturing output in distressed cities. In a study of Mexico, Looney and Frederickson
(1981) confirm Hansen’s hypothesis that road transportation is effective in intermediate regions but not for
underdeveloped regions. Finally, Wheat (1969) and Isserman et al. (1990) find that previous public
infrastructure investments may affect highway impacts.

These results generally agree with the findings of other policy studies. Snickars (1989) finds
interaction effects for different classes of public infrastructure. da Silva Costa et al. (1987) find that the
differential impacts of infrastructure on regional growth are conditioned by the existing levels of
infrastructure: the larger the stock of public capital per capita, the smaller the impact of public capital stock
on production. Martin (1979) shows that public works programs are less effective for low-income areas.
Bickford et al. (1986) find that largest employment effects for federal grants in regions experiencing low
growth.

A few generalizations can be made based on these studies. Highway investment appears to have a
greater effect on economic activity in less industrialized regions such as the Sunbelt. However, extremely
underdeveloped regions are less promising candidates for highway development than regions in an
intermediate stage of development which are experiencing low growth. The effects are also positively
correlated with urbanization levels and metropolitan proximity. Other types of infrastructure such as
airports may contribute to the effectiveness of highway investments. However, highway additions may
experience diminishing marginal returns.

These results are consistent with the hypothesis suggested by Hansen (1965) that the best
candidates for highway development investment are regions in an "intermediate” stage of development.
However, the story is much richer than this. A vector of socio-economic and spatial variables such as those
suggested by Briggs (1980) may be responsible for differences in highway effectiveness. Moreover, many of
these variables (such as topography and density) may be proxies for highway characteristics rather than
regional triggering characteristics.

Summary and Conclusion

Federal and state programs have been established to stimulate regional economic development in
lagging regions. Many of these programs use a regional development framework for assessing the viability
of alternative corridor nodes and determining highway corridor placement. The basic implication of
regional development theory is that highway investment will be most effective in promoting development
when certain "indicators", "signals", or "triggering forces" are present. The regional potential index reduces
socio-economic, spatial, and institutional indicators of highway development potential to a single quantity
which can be used for interrcgional comparison.

Many scholars have been critical of development highway system planning. It has been argued that
highways located using the regional potential method may be economically inefficient investments. In
addition, regional potential indicators have only a tenuous connection to regional development theory.
Furthermore, indicators and weightings used in planning practice lack empirical support. There has been



little comparative empirical research to assess the relationship between various measures of economic
development potential and future growth and development.

Previous highway empirical studies have generally confirmed the existence of regional triggering
forces. Geographical region, urbanization and proximity to metropolitan areas, prior growth and
development conditions, and other types of public infrastructure have been tested. A synthesis of this
literature suggests that highways are most stimulating for urban areas near metropolitan areas that are
located in less industrialized and developed regions such as the South. However, severely underdeveloped
regions are not good candidates for investment.

There is a need for more empirical research in this arca. Theory, planning practice, and empirical
studies have suggested a whole host of possible triggers for highway investment. However, there have been
no comprehensive efforts to assess these hypotheses. The empirical work done so far has been exploratory,
speculative, and generally oblivious of theory and planning experience.

Notes

lpublic appetites for highways are whetted by rhetoric such as that provided by the ARC public relations
mouthpiece Appalachia in an article entitled "Highways are Catalysts for Change":

"With the planned Appalachian highway system now just over half completed, there can be little
doubt that development has followed the highways. ... Appalachians who were children in 1965
see now as they enter adulthood haw much closer they are to attaining the standard of living they
want, in their own native region, than their parents would have believed possible. As the highway
system comes closer to completion over the next ten years, its impact will surely continue to grow
and the opportunities for their younger brothers and sisters and indeed their children will broaden
with it."

2Generated effects may be more representative of the "development” effects of a policy. Mohring and
Harwitz (1962) outline stringent conditions which must be met in order for induced investment to qualify as
highway related non-user benefits. These include that: (1) the specific investment would not have been
made in the absence of the highway improvement, (2) the investment utilizes resources that otherwise
would have remained unemployed, and (3) the investment does not displace economic activity that
otherwise would have taken place.
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