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PREFACE

This report is the product of a first-year research project in the University Transportation
Centers Program. The Program was created by Congress in 1987 to “contribute to the solution of
important regional and national transportation problems.” A university-based center was
established in each of the ten federal regions following a national competition in 1988. Each center
has a unique theme and research purpose, although all are interdisciplinary and also have
educational missions.

The Midwest Transportation Center is one of the ten centers; it is a consortium that includes
lowa State University (lead institution) and The University of Iowa. The Center serves federal
Region 7 which includes Iowa, Kansas, Missouri, and Nebraska. Its theme is “transportation
actions and strategies in a region undergoing major social and economic transition.” Research
projects conducted through the Center bring together the collective talents of faculty, staff, and
students within the region to address issues related to this important theme.

This particular project was carried out by an interdisciplinary research team at The
University of Iowa’s Public Policy Center. This center is a reflection of the University’s renewed
commitment to applied research that seeks to advance the public interest. The Center’s projects
generally involve close interaction with decision makers and resource people in both the public and
private sectors.

The project is central to the Midwest Transportation Center’s theme in that it examines the
relationship between investment in roads and highways and local economic development. The
principal investigator was Professor David J. Forkenbrock, Director of the Public Policy Center.
Co-investigator was Professor Thomas F. Pogue of the Department of Economics. They were
assisted by Norman S.J. Foster, a research associate at the Public Policy Center, and David J.
Finnegan, a student in the Graduate Program in Urban and Regional Planning with a major in
transportation.
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EXECUTIVE SUMMARY

Highway investment is widely regarded by both policy makers and analysts as an effective
tool for promoting regional economic development. Reflecting this, 24 states have established
special programs under which highway investments are undertaken for the explicit purpose of
fostering economic development. Furthermore, even when economic development is not the stated
goal of highway investment, the effect of such investment on a state’s economic development is
nevertheless a major concern of policymakers. Highway planners throughout the nation therefore
face the questions of how to define, measure, and evaluate the economic development effects of
highway investment. The broad objective of this study is to provide the best available answers to
these questions. These answers must be based on a sound understanding of what economic
development is and how it is affected by highway and other infrastructure investment.

The Economic Development Process

Economic development occurs when the real income generated by economic activity within
a state or other area increases; it is the process by which real income is increased. The economic
development effects of a road project (or any other infrastructure investment) are appropriately
measured by the project-induced changes in the real incomes from economic activity within the
state. Increases in real income are benefits and decreases are costs.

* A project is termed efficient if the present value of its expected benefits exceeds the
present value of its expected costs, in which case it increases real incomes in the
aggregate. Some persons may enjoy an increase in real income because of the project,
while others experience a decrease. But if the.project is efficient, the gains of the
gainers more than offset the losses of the losers.

* Incontrast, a project is termed inefficient if it decreases real incomes in the aggregate,
in which case those who derive income from production in the state are as a group
worse off.

* Economic development is not job “creation.” Real income from economic activity
within a state can increase even if employment does not; and employment can can be
increased by measures and policies that actually reduce real income.



e

Policies that simply shift economic activity from one location to another do not promote
overall economic development.

Infrastructure investment policy in general and road investment in particular-can have an
important effect on a state’s economic development. But other policies, such as
education, may be equally if not more important.

Infrastructure usually plays a supportive role for businesses whose overall economic
viability is determined by their success in matching production to consumer demand.
Thus infrastructure policies will typically influence the location of but not create
economic activity and employment.

The Role of Road and Highway Investment

Road investment can have two opposing effects on a state’s economic development. It can

increase the real income derived from economic activity within the state by reducing the

transportation costs involved in such activity; this promotes development. But road investment also

entails costs, which are financed by increases in taxes and fees, that reduce real income and deter

development. If a road project reduces transportation costs by more than the cost of the project

(both stated as present values), the project promotes development, and it is also efficient. If the

converse is true, the project deters development and is inefficient. Thus, when highway investment

promotes economic development, it is also justified on efficiency grounds.

A state can promote economic development by undertaking highway investments if and
only if they are efficient.

Roads are “tools” used in transporting goods and people from one place to another. A
road project generates benefits only to the extent that it lowers transportation costs. It
promotes development only if it produces transportation cost savings, broadly defined
to include safety and environmental impacts, that exceed the project’s costs (including
the present value of future maintenance and operation costs).

There is no separate “economic development” justification for highway investment.
Even though a road project may be seen as an economic development tool, it must be

- justified on the basis of its transportation benefits alone. That is, all of the benefits of a

road, and therefore the justification for building it, flow from using it for
transportation.



When a road project is being evaluated as a means of attracting a particular business to a
certain location, it must be compared to alternative means of attracting the business,
such as direct financial assistance in the form of a cash subsidy, a low interest loan, or
a tax abatement. The road project is justified only if it is the least costly means of
attracting the business; it will be least-cost only if it generates transportation cost
savings in excess of its construction, operation, and maintenance costs.

When assessing the benefits of road projects, it is necessary to recognize that building
or improving a particular stretch of road may reduce the benefits derived from existing
highways. That is, a project’s benefit to the state as a whole usually cannot be
determined by looking only at how it affects transportation costs for those using the
road and the value of property along it.

Road investment is sometimes seen as a means of redistributing income, wealth, and/or
prosperity within a state, but it is a poor tool for doing so. Income and wealth
redistribution is better effected by the direct transfer of income.

We apply the general principles of efficient highway investment in six paradigms. The

paradigms illustrate a variety of situations that frequently confront policy makers when assessing

the potential effects of a highway project on an area’s economic development.

®

Sixth City. If undeveloped sites already exist, investing in access to still others will not
promote areawide investment.

Gold Mine. Highway investments that would benefit a small number of persons,
investments that would be made by them absent public action, are unlikely to foster
economic development.

Raise the Ante. The total incentive package offered to a particular firm that is being
recruited should not be whatever it takes to attract it. Rather, the level of net economic
benefits it would bring should be the basis for any incentives, including roads.

Spread It Out. A difficult policy decision must be made as to whether a highway
investment program should seek to spread out development to declining areas. Doing
so will not allow overall state-level economic development to be maximized.



* Open Up the Amazon. building or improving highways in less developed areas is
inherently speculative. Rarely will it contribute to economic development in the short

run, and longer-term gains are problematic.

¢ The Carnival. Investing in roads to attract foot-loose industries is generally unwise.
The investment is fixed, but the business may leave if only marginally better
circumstances avail themselves elsewhere.

Workable Guidelines for Efficient Road Investment

If it is to promote economic development, a road project must generate transportation cost
savings that exceed its costs, both broadly defined to include the road’s effects on safety,
equipment wear, and the environment and both stated as expected present values. This criterion
applies whether the project is large or small and whether the project has economic development as
an explicit goal.

,

Although this criterion is in principle well-defined, determining whether it is satisfied fo
particular project can be costly and difficult. We have suggested five questions that can be asked
about a project when making a judgment about whether it meets the criterion. These questions
serve as screens for identifying projects that have a high probability of promoting economic
development.

e Does the firm in question have to operate within the particular state because of the
product or service it is selling?

 Is there a site outside the state that the firm is considering that has a cost advantage over
the best available site in the state if the road investment were not made?

 Is there a cost advantage for the firm at this site in comparison to other sites in the state?

 If the first three screens suggest that the firm would not locate at the site without
assistance, is the proposed road investment the most cost-effective way to assist the
firm?

 Are the total benefits of building the road and attracting the firm to the site greater than
the cost of the road project and any other assistance to the firm?



If a project were to pass successfully through all five of the screens, it would be an efficient

means for promoting economic development. At that point, three other policy-related questions

would warrant consideration.

®

©

Is the assistance equitable in terms of who would receive the benefits from the project?
Is the firm being attracted foot loose?

Are in-state targeting objectives met?

Investment Guidelines of Iowa’s RISE Program

The case study analysis in this report is ITowa’s RISE (Revitalize Iowa’s Sound Economy)
program. In 1985, the Jowa Legislature authorized RISE to promote economic development
through road investments. The $33 million annual program provides for three different types of
projects, one of which is Immediate Opportunity. These projects involve grants or loans to a local

government that is actively negotiating to attract a specific business, and roads are an issue. A total

of 56 projects has been approved to date.

Our analysis of RISE Immediate Opportunity projects focuses on 18 of the earlier projects

for which we have data on eventual impacts. We apply the two measures used by the Iowa
Department of Transportation (Iowa DOT) in evaluating applications, RISE cost per job assisted
and non-RISE capital investment per RISE dollar. We also examine the suitability of the two

measures in light of our conceptual work. Our findings include:

At the time of their approval, the 18 projects had projected costs per job ranging from
$298 to $7,429, with a weighted average of $2,509.

‘The RISE cost per job does not address the fact that a business may also receive

assistance from other state programs or from a local government. On ‘averagc, an
additional $729 per job was provided from non-RISE sources.

The applicant’s estimates of the jobs created or retained by a project is not an accurate
indicator of the project’s economic development impact. Questions remain as to wage
rates, the extent to which the jobs were new or relocated from another place, and the

project’s effects on taxes and non-wage income.

The other measure, capital investment ratio, pertains to the extent to which RISE
Immediate Opportunity projects helped stimulate capital investment. The ratio of



private and other, non-RISE public investment to RISE investment for the 13 projects
for which complete cost data are available was projected to be 14 to one at the time of
application. The actual ratio for these projects was slightly over 11 to one.

* Like the cost per job measure, the capital investment ratio is a gross, not a net,
measure. It is difficult to determine the extent to which new capital investment was
stimulated rather than shifted from another location within the state.

In short, the governing statues and administrative rules governing RISE are not capable of
determining whether in fact a project promotes economic development.

Application of Guidelines to Evaluation of Iowa RISE Projects

Efforts to apply our suggested screens or guidelines to evaluation of a set of RISE projects
point to several conclusions.

If successful, local programs oftentimes only shift or direct activity from one part of the
state to another, rather than increasing statewide activity.

» Itis difficult to assess the payoff to local projects.

¢ Outcomes are highly variable. As with any fairly large number of ventures involving
business risk, some firms will perform better than expected and some worse. Those
using projections of future economic gains should allow for the inherent riskiness of
business forecasts.

What Other Studies Say

Previous research on the relationship between highway investment and economic
development is relatively sparse. Completely absent are studies examining the effects of state-level
highway investment programs on increasing income at the local level. Yet there is a limited amount
of previous work that is germane to our analysis.

 The results of various studies amount in large measure to a demonstration that the
incomes received by immobile factors depend on where roads are built. It is difficult to
quarrel with this conclusion.



¢ The fact that other necessary factors of production must also be present or able to be
attracted for a road investment to spur local economic development has been shown by
several quasi-experimental studies.

« Studies of industrial location decisions typically acknowledge the importance of good
highway access, but they rate it as less of a factor than educational institutions, quality
of labor, climate, quality of life, and certain other attributes.

«  Input-output models and most other analytic approaches can approximate the impacts of
a highway investment on a local economy, but they typically do not measure the extent
to which this growth is a net increase in or a relocation of existing activity.

In short, previous studies strengthen our conclusion that applying sound principles of project
evaluation offers the best guidance. Focusing on net transportation cost savings is the surest way
to foster economic development through road investments.



CHAPTER 1
INTRODUCTION

The 1970s and 1980s brought great economic change to much of the United States. A
gradual shift from manufacturing and agriculture to services has been accompanied by a rise and
fall in the economic fortunes of many communities. In an effort to attract badly needed economic
activity, communities and the states in which they are located have embarked upon unprecedented
efforts.

One of the key policy levers used to make an area more attractive for mobile economic
activity is improvements in infrastructure. Foremost among these improvements, and by far the
greatest in cost, has been the construction of new or upgraded roads and highways. Most state
departments of transportation are under considerable pressure to approve projects that local
communities hope will make them more attractive. Yet a great deal of uncertainty exists as to
whether and when these investments actually lead to local economic development.

The purpose of this study is to examine the relationship between road investments and local
economic development. More specifically, our objective has been to incdrporate the best available
theory on this illusive relationship into a workable approach that is capable of guiding those faced
with making road investment decisions. To provide a sense of the types of projects state-level
highway administrators must evaluate and to apply the approach we develop, a specific state
program is used as a case study. Iowa’s RISE program is a propitious case study because its
earlier projects were in place before our research was conducted. RISE was designed to be
evaluated in that extensive data are collected at the time a project is selected and after it has been in
place long enough for the impacts to be assessed.

Our analysis begins with a discussion in Chapter 2 of the economic development process.
We draw a distinction between mobile and immobile resources, stressing that the former must be
attracted for economic development to occur. The government’s role in economic development is
then discussed. We stress the importance of efficient public policies that make an area more
attractive to economic activities that are able to locate in any of many locations.

In Chapter 3 we relate highway investment to local and regional economic development.
Our contention is that highWays are “tools” used in transporting goods and people and that
highway investments generate benefits only to the extent that they lower transportation costs. We
present the argument that highway investments contribute to economic development by reducing



the cost of doing business in the area, and this favors growth. Inefficient highway investments
have the opposite effect; they discourage growth by raising net costs. The principles we present
are applied in six illustrative paradigms that replicate situations likely to be faced by decision -
makers.

Chapter 4 provides a review of previous research on the connection between highway
. investment and economic growth and development. We discuss earlier studies by category--
macro-scale, quasi-experimental, input-output, and industrial location. Also in Chapter 4 we
report a survey we conducted of all 50 state departments of transportation. The survey enables us
to gauge the importance that the states place on economic development in their highway capital
improvement programs, as well as the priority given to specific types of highway investments. We
also discuss the features of special economic development highway programs found in 24 states,
and we examine their ability to promote efficient investments.

Iowa’s RISE program is examined in Chapter 5. We first explain the details of the
program and summarize its funding experience to date. Then we focus on 18 projects approved
more than three years prior to our evaluation. Performance measures used by the Jowa DOT--cost
per job assisted and capital investment ratio--are applied to compare projected and reported results.
We critique these two performance measures as bases for making investment decisions.

In Chapter 6 we apply the framework presented in Chapters 2 and 3 to access the economic
development impacts of the 18 case study RISE projects. Our conceptual work is synthesized with
a systematic evaluation of RISE to yield a series of questions or screens. These screens constitute
a sequential series of considerations that should be taken into account at the state level when
evaluating a proposed road improvement if the objective is local economic development. Particular
attention is given to making our approach for evaluating projects generalizable to other states.



CHAPTER 2
ECONOMIC DEVELOPMENT POLICIES: CONCEPTS AND ISSUES

Before considering the relationship between highway investment and economic
development, we consider it essential to discuss the economic development process itself. Our
discussion begins with a definition of economic development that will be applied throughout the
report. We then examine government’s role in the process of facilitating economic development
and criteria for determining the success of government policies and programs. This chapter
provides the conceptual basis for Chapter 3 which examines in greater detail the effects of highway
investment on economic development.

The Economic Development Process

Economic development occurs when the income generated within an area increases.
Increased income requires either that more resources (land, labor, materials, and capital) be
employed in the area or that existing resources be employed more productively.

As individuals and businesses decide where to employ the resources they own, they also
determine the pace of an area’s economic development. Resource owners base location decisions
on their perceptions of the amount and certainty of the market (monetary) income that their
resources will earn in each location. For a given degree of certainty, they will ordinarily prefer the
location where they expect their resources to earn the highest income. But location decisions are
not determined by monetary return alone. They also depend on environmental amenities or, more
broadly, nonmonetary quality-of-life considerations. Because government (public sector)
decisions and policies influence both the monetary and nonmonetary costs and benefits associated
with each potential location, they also influence private sector location decisions. The nature of this
influence is the subject of this chapter.

Mobile and Immobile Resources

The question of where to employ a resource does not arise unless the resource is “mobile.”
Resources are said to be mobile if they are not fixed in location; owners of mobile resources can
choose where such resources will be employed. Land and most natural resources are immobile.
Hence owners of farmland, for example, cannot “move” it to another place in response to greater
demand for land there. Labor and capital are mobile, but location adjustments may take time.
Witness the migration of people over the last few decades from the “Rust-bowl” states to the “Sun-
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belt”.1 It is true, however, that the degree of labor mobility varies. Secondary workers in a
household may be relatively immobile in that they locate where the primary worker locates. Farm
households are particularly immobile; they must stay near the land to farm, but some members may
be willing to work off the farm if employment is available.

Owners of mobile capital tend to locate where they expect (or perceive) the retumns to their
capital to be greatest, unless there are significant differences among potential locations in the
certainty of returns.2 They tend to locate where the present value of the expected net return on their
capital is greatest. In calculating this expected value, owners consider wage rates, taxes, public
services, and transportation costs. Quality of life may also be important because plant locations are
often chosen by managers who will be living and working at the site.

Similarly, workers locate where they perceive the returns from employment to be greatest.
These returns are both monetary and nonmonetary; they include after-tax wages, public services,
and environmental amenities. The wages that workers require to work in a particular state depend
in part on the taxes that they pay and the public services that they receive. Therefore, the factors
that make an area an attractive place to live and work also make it attractive to prospective
businesses, because these factors affect wages. An area’s attractiveness to workers is an important
dimension of its “business climate.”3

Income gains from development may accrue to nonresident resource owners as well as to
residents. It follows that resource owners can gain as a group even though residents do not.
Likewise, residents of an area, such as Iowa, can gain from development that occurs in other areas
if they own resources that are employed in those areas. Policies that promote development in other
states can therefore increase the incomes of resident Iowans. Similarly, residents of other states

10ver the 1970s and early 1980s, the Mid-Atlantic and Great Lakes states lost 3.6 million people through migration.
In contrast, the Southeast, excluding Florida, gained 2.9 million people through migration. See Levy (1988, pp.
108-109).

2The general economic and political environment in which businesses operate is likely to be similar in the various
states. It is therefore plausible that differences in the certainty of returns to capital have little influence on where
within the United States businesses choose to locate.”

3For example, suppose that all workers are similar and can be employed in every state of the U.S. For there to be no
pressure for wage change, the distribution of workers among employment opportunities (locations) must be such
that no worker is able to change his or her well-being by changing the place of employment. Taking everything
into account, workers who live where the climate is pleasant can be no better off than those who live where the
climate is harsh. If they were, all workers would want to work where the climate is favorable. But that desire would
lead to a competitive bidding down of wages in places with favorable climates relative to wages in those with
unfavorable climates.
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may gain from Iowa’s development and the policies that promote it; the benefits of development
within an area may be “exported.”

It is often said that investment creates jobs and that private investment must be stimulated to
provide jobs for a growing labor force. But it is more correct to say that the nationwide demand for
goods and services creates both jobs and investment opportunities. As they respond to this
demand, owners of mobile capital and labor together create jobs in a particular area as they decide
to employ their resources in that location rather than elsewhere. When assessing the benefits of an
economic development policy, we must also recognize that such policies do not in themselves
create jobs. The demand for goods and services creates jobs, and development policies cannot
significantly increase that demand. Successful policies attract, rather than create, jobs.

Income Versus Production

Development should not be defined and measured as the increase in total production taking
place within an area, even though such is common practice. Total production within an area can be
increased by measures that in effect take income from owners of immobile resources and give it to
owners of mobile resources in order to attract them to or to retain them in the area. For example,
by offering sufficiently generous subsidies, an area may be able to attract industry that would
otherwise locate elsewhere, and in doing so increase total production in the area. In this case, the
income accruing to mobile and immobile resources may not increase in total even though
production within the area is greater. Owners of mobile resources gain, otherwise they would not
locate in the area; but owners of immobile resources may lose more than the owners of mobile
resources gain. This does not, of course, have to be the case. But it should be clear that defining
development as increased production within an area, rather than as increased income for owners of
resources employed within the area, opens the door to policies that worsen the lot of the area’s
residents and the owners of resources employed in the area at a given time.

Job Growth and Worker Gains

A common assumption is that workers gain when a business locates or expands in an area,
with their gains from the business investment being approximated by the wages paid to the
business’ employees. But total wages paid to the employees of a new business greatly overstate
the benefits of having that business in the state. Most workers are mobile and would have found
employment elsewhere if that business had not located in the area. Mobile workers gain because
they do not have to move to the job and thereby incur perhaps substantial moving costs; but
otherwise they gain relatively little from increased economic activity in the area. For example, a
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new manufacturing worker in Iowa is unlikely to be paid greatly higher wages in Iowa than in
most other states.

The increase in areawide employment and job availability resulting from increased
economic activity will not be significantly greater if it occurs in high unemployment rather than low
unemployment areas. Even if the new employment is initially in an area with low unemployment,
higher labor demand in that area will ultimately draw labor from the ranks of the unemployed or
underemployed if there is in fact an increase in total job availability in the area. Workers may be
drawn from the area’s unemployed or they may come from other places. In either case, the
increase in total employment will be approximately the same as when the workers are drawn from
the community in which the new business is located. Focusing assistance on localities with high
unemployment does have the advantage of bringing jobs to workers rather than creating jobs to
which workers have to move at costs that are often significant in both financial and human terms.
Bringing jobs to workers can be important when they are immobile, as might be the case for
secondary workers in farm households.

Because employment of labor and capital ordinarily increase together, development usually
means an increase in the number of jobs available within an area. However, development can
occur without job expansion, for example, if output per worker increases because of technological
progress or increased capital per worker. Job growth is therefore an imperfect indicator of
development. In the long-run, living standards are directly linked to increases in output per
worker, that is to say, to productivity. Job growth has relatively little effect, by itself, on overall
living standards.

Exports and Import-substitutes

Economic growth occurs when the businesses in an area produce more goods and services
in total. The expansion of an existing business or the founding of a new one, in and of itself, does
not necessarily lead to greater economic growth for an area and to more total production in the area
as a whole. If a new business supplies goods that other businesses in the area were already
supplying, then development has not occurred. For example, if a new shopping center opens in a
city that already has an adequate number of retail outlets, economic activity and jobs have merely
been shifted from one location to another. The key question in determining whether a given
business expansion represents economic development is whether the new business displaces
existing activity. Such displacement is very likely when the new business supplies goods and
services that are necessarily produced within the state or region, in which case the demands being
met by the new business would have already been met by existing businesses. Retail trade and
many service businesses almost always fall in this category. Displacement is less likely when a
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new business produces goods and services that are exported to out-of-state buyers or that serve as
substitutes for goods that would otherwise be bought out of the area. But even in this case, it
cannot be assumed that there is always an increase in total production. Production by a new or
expanded business may displace production of exports and import substitutes by other businesses
in the area.4

Government’s Role in Economic Development

Government influences an area’s economic development as it affects the area’s
attractiveness as a place for employment of mobile capital and labor resources and as it affects
resource productivity. Government can promote development if it can either increase the perceived
returns from employing mobile capital and labor in an area or improve the certainty of those
returns. Most commonly, a state government affects what is often termed the state’s “business
climate.” Among the key options for promoting development through public policy is increasing
the value of public services, including infrastructure services, relative to taxes for mobile resources
(see Vaughan, Pollard, and Dyer, 1984).

A state or local government can try to increase the value of public services relative to taxes
for mobile resources by carrying out its own activities in an efficient manner. There are two
general conditions for efficiency. The first is that government provide only those services that
generate benefits in excess of their costs (foregone private goods), in which case the area’s
residents would be willing to pay for the services if they could be sold by government. The
second condition is that government should minimize the costs of those services that it in fact
chooses to provide, regardless of whether they meet the first condition for efficiency.
Consolidation of county governments in a state to reduce costs and taxes is an example of an action
that might meet both conditions.

Implementing these broad policies would increase the value of public services that mobile
resources receive for their tax dollars and thereby make those services a “better buy” for mobile
resources. The area would become more attractive as a location for economic activity. However,
implementing such policies would likely be controversial because it would reduce services or
increase taxes for some segments of the population. Also, determining whether provision of a

4Exports and import substitutes may be produced in the public as well as the private sector. For example, if a state’s
public universities and colleges were closed, some of the educational services they provide likely would be bought
from out-of-state suppliers.
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particular service meets the “willingness to pay” test may be difficult if not impossible, since dollar
values must be placed either explicitly or implicitly on government services.

Constraints on Development Policies

For a variety of reasons, an area is limited in its ability to increase employment and
incomes. First, national and international market forces and public policies primarily determine the
economic environment within which state and local governments and businesses operate; they can
do relatively little to affect that environment. Second, businesses and individuals have strong
incentives to make the best use of the resources under their control, and they tend to do so. It is
difficult for government to improve on these private decisions, yet that is exactly what it must
attempt in its economic development activities. It must identify instances in which the market
activities of individuals and businesses fail to make the best possible use of scarce economic
resources and then take actions that result in a net improvemeni. Third, it is difficult to identify
inefficiencies in the delivery of public services that can be eliminated to reduce the tax burden on
mobile resources. Finally, faimess will limit any redistribution of government costs from mobile
to immobile resources.

Economic development programs for various governmental units often compeéte: they try to
induce businesses to locate in one area rather than another. They may aim to correct inefficient
business locations, but unless they actually do so, what one area gains another will lose, in which
case there may be no gain for the nation as a whole. Nevertheless, states and communities may
persist in competitive economic development activities because they feel that they will lose
population and industry if they do not “meet the competition.”

Criteria for Evaluating Policies

Economic development policies which include programs such as building highways,
necessarily entail diversion of resources from alternative private and public sector uses. Dollars’
used to construct developmental highways as a means for attracting businesses could have been
spent on education or returned to tax-payers. These resource diversions are the costs of the
policies. A central question in evaluating a development policy is whether it produces benefits
commensurate with its costs. This is the question of whether the policy meets the criterion of
economic efficiency. A second question is whether the costs and gains from the policy are
distributed fairly among the area’s citizens.

Efficiency. A development policy should produce current and future benefits that have
an expected present value at least as great as the expected present value of its costs. These benefits
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and costs are the policy-induced changes in the real incomes of the area’s residents. Increases in
real income are benefits, and decreases are costs. An individual’s real income is the value of the
goods and services, both public and private, available for consumption in current and future
periods. A policy that increases aggregate real incomes is efficient. Some persons may gain from
(receive higher real incomes because of) the policy and others may lose, but the gains of the
gainers offset the losses of the losers. If a policy does not meet the criterion of efficiency, it
necessarily makes an area’s residents as a group worse off because they have to pay more to
support the policy than they gain from it.

A policy may increase production and employment and yet not be efficient. For example, a
tax on the value of land would not repel economic activity, since the land is not mobile; the land
would continue to be used in its most profitable employment as long as the tax is less than the
income-producing ability of the land. Revenues from this land tax could subsidize steel production
in the area. With enough subsidy, it would be profitable to ship in the ore, coal, and other
materials and ship out the finished steel. Total employment and production in the area would
increase. But this policy would not be efficient unless the additional income generated by the steel
mill exceeds the additional taxes land owners pay to subsidize the mill. If private investors have
not found the area a profitable location for steel mills, it is unlikely that a subsidy of this kind
would be efficient; the area probably has major cost disadvantages for steel production compared to
other parts of the country.

The efficiency criterion can be stated less technically: development policies should increase
living standards for an area’s residents. Market-traded goods should on the average become more
available; that is, real per capita incomes should increase. Moreover, population and industry
should not be pursued at the expense of environmental quality and diminished quality of public
services. The residents of the area, to whom the government is responsible, are not served by
policies that reduce their living standards on the average even if the population and economic base
of the area increase.

Admittedly, the efficiency criterion is a complicated and difficult basis for evaluating
development policies. It is, however, the most appropriate guiding principle to follow if the
ultimate objective is to increase the total real income accruing to an area’s residents. If the
efficiency criterion is not applied, it is impossible to determine whether a policy increases the
incomes accruing to the owners of resources employed in the area. There is no case for using
different criteria simply because they are easier to use.
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Equity. Equity, a concern with the distribution of the gains and costs associated with a
policy, also is important. Policies that satisfy the efficiency criterion may be foregone because they
generate an inequitable distribution of gains and costs. Alternatively, policies may fail on efficiency
grounds, but nevertheless be undertaken because they benefit a segment of the population that is
regarded as deserving; they bring about a desirable transfer of income. For example, constructing
a road enabling a new factory to be built may be efficient in that the income gains it generates for
workers and businesses will exceed its costs. Yet the assistance may not be offered if the
distribution of the gains is regarded as unfair. Similarly, building a road to attract a factory in a
small town may not be warranted on efficiency grounds, but it may be provided to support the
incomes of persons living in small towns. Planners should recognize that such support does
transfer income and wealth from taxpayers at large to the residents of the town.

Using Infrastructure to Influence Location

Decisions to build a new infrastructure facility or to replace an existing one are investment
decisions that should be guided by the efficiency criterion. That is, an infrastructure investment
should be made when those who will use the services provided by the facility, both directly and
indirectly, are willing to pay the cost of its construction, operation, and maintenance. If users are
not willing to pay these costs, they are effectively saying that the value of the services provided by
the facility are less than its costs; resources used to provide the facility would generate more value
in alternative uses.

The consequences of not following the efficiency criterion when making infrastructure
decisions can be severe. Underbuilding infrastructure--that is, not providing services for which
users would be willing to pay the full costs--can inhibit economic development. Problems arising
from underbuilding include the costs associated with traffic congestion and longer than necessary
travel times due to substandard roads.

Overbuilt infrastructure can also deter growth. Facilities put in place at an earlier time often
do not match today’s needs or those anticipated in the future. Shifts in population and business
activity, as well as changes in technology and demand, frequently render infrastructure
economically or technologically obsolete. Maintaining facilities for which demand has fallen
entails real costs that must be borne by infrastructure users (often, users of other facilities) or by
taxpayers generally. The result is a loss of the fairness of cost-occasioned financing and an
increase in the overall cost of doing business in the area. In fact, excess infrastructure costs
function as a tax on economic activity and are therefore a barrier to economic development. To
reduce this barrier, portions of overbuilt systems can be closed or allowed to decline to a lower
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level of service. With either action, the supply of infrastructure can be adjusted to meet the actual
level of demand.

The location of roads and other public infrastructure obviously affect the location of private
sector activity. Consequently, infrastructure investment is often seen as a tool that can be used to
“spread prosperity” within a state or region. The desirability of using infrastructure investment in
this manner presumes that the benefits and costs of increased business activity within the affected

area depend on the location within the area.

To some degree this presumption is surely valid. In the short run, the gains from new
activity may be greatest if it is located in a small town with a falling population rather than a growth
center. Such a community may have excess infrastructure capacity and therefore may be able to
provide public services to the business and its employees at a lower cost than a growth-center city.
The latter would tend to have little excess infrastructure so that additional industry would mean
additional infrastructure investment. However, in the long run the infrastructure in the low-growth
town will have to be replaced. The cost of doing so may be greater on a per capita basis than in a
larger city. That is, having population and industry dispersed among a number of small towns may
in the long run be inefficient. If so, encouraging industry to locate in small towns that are presently
experiencing high unemployment, excess infrastructure capacity, and population loss may delay or
prevent adjustment to a more efficient pattern of location.

The efficient location pattern of population and economic activity within a state or region
will be strongly influenced by transportation costs and economies of scale in private and public
production. There is a danger in trying to counter these influences and direct the location pattern
by financial assistance or by other measures such as the location of infrastructure. For example, a
policy of using sales, income, and road use tax revenues collected in major urban areas to finance
roads and other government services in rural areas and small towns could well be counter-
productive from an economic development perspective. It would obstruct the evolution of an
efficient regional distribution of population and industry. And the taxes paid by urban area
residents and businesses that go to support provision of services in rural areas would act as a
deterrent to economic development in urban areas.

Summary

The objective of economic development is to increase income and product generated. within
an area. To do so, mobile resources that could locate elsewhere must be attracted to the area. For
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this to occur, owners of these resources (workers and holders of capital, mainly) must perceive
that their returns, monetary and otherwise, will be better in this area than elsewhere.

Public policies intended to positively influence an area’s economic development either seek
to increase the perceived returns from mobile resources or to improve the certainty of these returns.
For a government to markedly assist economic development, it must deploy its resources
efficiently. Building new facilities only when the benefits would exceed the costs is important to
improving the prospects for area development through public action. A trade off of efﬁciency for
other policy objectives, including equity, should only be made after an explicit public decision as to
whether and to what extent overall economic growth should be diminished in order to promote
these other objectives.
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CHAPTER 3
HIGHWAY INVESTMENT AND ECONOMIC DEVELOPMENT

Highway investment is widely regarded by both policy makers and analysts as an effective
tool for promoting local and regional economic development. That such may be the case in
particular circumstances is not at issue in this chapter. Instead, the central concern is what criteria
should guide decisions about highway and road investment if such investment is to promote
economic development. Is highway investment an exception to the general rule, stated in Chapter
2, that economic development policies must satisfy the economic efficiency criterion if they are to
succeed in increasing the income derived from economic activity in the state? If so, what
alternative criteria are appropriate and why?

In considering these questions, we first review the efficiency criterion as it applies to
highway investment. Then we ask whether investments that do not satisfy this criterion may
nevertheless promote development; we conclude that inefficient investments weigh against
economic growth. Some of the pitfalls in using other criteria (than efficiency) to evaluate and
justify highway investments are also explained. Finally, we discuss the issues and problems that
arise in applying the efficiency criterion to gauge the success of a highway investment program,
such as Iowa’s RISE, that explicitly aims to promote economic development. Our objective is to
develop workable guidelines that can be used to distinguish efficient from inefficient projects.

Efficiency in Highway Investment

As discussed in Chapter 2, economic development may be broadly defined as increasing
the real income that individuals derive from economic activity within a state. Therefore, when
economic development is the policy objective, the expected benefits and costs of an infrastructure
investment project, highway or otherwise, are appropriately defined as the project-induced changes
in the real incomes that individuals derive from economic activity within the state. Increases in real
income are benefits, and decreases are costs. If a project’s benefits exceed its costs, it increases
real incomes in the aggregate and is termed efficient.

Highway Benefits and Costs

To translate the general criterion of economic efficiency into workable guidelines for
evaluating projects, we consider in some detail the nature of highway benefits and costs.
Highways are essentially “tools” used in transporting goods and people from one place to another,
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and highway investments generate benefits only to the extent that they lower transportation costs.!
Such cost reductions may be realized in numerous ways including decreases in travel time
increases in safety, decreases in fuel and other operating costs, and reductions in noise or air
pollution. But in the final analysis, all of the benefits of a road, and therefore the justification for
building it, flow from using it for transportation.2 The basic principle is that road investments
should be made only when they lower transportation costs, broadly defined to include safety and
environmental impacts, enough to warrant their investment costs (including the present value of
future maintenance and operation costs).

Highway benefits may not only accrue to persons and businesses whose vehicles use the
highway. Lower transportation costs may be passed on to consumers as lower prices for
consumer goods, to workers as higher wages, or to owners of businesses as higher net income.
Persons may thus benefit from a highway without traveling on it. They do so when travel on the
highway by others increases the income that they derive from the resources they own, or when
such travel increases the purchasing power of that income (by reducing the prices paid for

commodities).

Although all highway benefits derive from lower transportation costs, they can also be
represented as increases in the real incomes of individuals in their roles as consumers and
producers.3 This is so regardless of how the benefits are initially realized and regardless of the
extent to which they are passed on to consumers and resource owners who do not directly use the
highway. Furthermore, increases in real income may in some cases be capitalized into asset
values; for example, the value of land at a particular location may be increased when road
transportation to the location is improved.* It is therefore important when estimating highway

1n other terms, highways are intermediate goods used in the production of final goods.
2For other discussions of this point, see Goméz-Ibafiez (1982) and Cole (1987, Chapter 5).

3Real income includes the value of environmental amenities, safety, and other “goods” that are not ordinarily traded
in the market place. Real income is therefore not merely the purchasing power of monetary income generated by
market transactions.

4Saccomanno (1980) proposes that transportation investments be evaluated by their effects on site values, “Through
site value transfer, benefits and disbenefits of a given transport programme are reflected in capitalized form in sitc
value changes on land. By perceiving investment impacts indirectly through changes in the land market, the analyst
can forgo the relatively uncertain exercise of valuing intangibles” (p. 170). Saccomanno may be overly optimistic
about this approach to evaluation for two reasons. First, there is the problem of distinguishing the change in land
value that is due to the transportation investment from changes that have other causes. Second, some of the
benefits and costs of a project may not be reflected in changes in land values.
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benefits not to “double count” by including in benefits both the transportation cost savings and the
increases in real income and asset values that these cost savings induce.

The increases in income that individuals receive as producers and the increases in the
purchasing power of that income that they enjoy as consumers are the basis of their willingness to
pay the costs of highway investments. This use of the term “willingness to pay” presumes that a
person would be willing to pay up to the full amount of the increase in real income that a highway
investment generates for him or her rather than have the investment not take place. Of course, the
person would always prefer to pay less than this amount. If the costs of the highway improvement
are lower than the real income gains that it generates, then the improvement has the potential for
making some or all of the population better off and for that reason is said to be economically
efficient.

Stated a bit differently, each person can be thought of as determining the maximum amount
that he or she would be willing to pay to build or improve a particular road. This amount will
depend on any additional money income that the road makes possible, any reduction in prices that
the person pays when spending that income, and any environmental and safety implications of the
road. For many persons, this amount will be zero because they are unaffected in any way by the
project, and it can be negative for some who see harm in the road (for example from noise and air
pollution). Adding these amounts across all persons, including both current period and future
amounts and stating the latter in present value terms, gives the aggregate benefits of the project.
These benefits are then to be weighed against the present value of the road’s costs, which take a
number of forms: land acquisition, construction, maintenance and operation, and environmental.
The project is efficient if benefits outweigh costs.

The Question of Impact Area

When assessing the benefits of highway projects, it is necessary to recognize that building
or improving a particular stretch of road may reduce the benefits derived from existing highways.
That is, a project’s benefit to the state as a whole usually cannot be determined by looking only at
how it affects transportation costs for those using the highway and the value of property along it.
For example, upgrading an existing highway to four lanes may lead some businesses to locate
along the upgraded highway. But this does not mean that the project increases business activity in
the state as a whole if the businesses would have located at sites on an existing four-lane road.
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Instead, the project in this case simply diverts activity from already available sites to the new sites.?
The project increases income and property values for owners of property along the upgraded road,
but it does so at the expense of owners of property along existing roads. Furthermore, in addition
to transferring income and wealth from one group of property owners to another, the project
generates a net loss for the state as a whole unless its benefits exceed its cost.5

To illustrate further, suppose instead that the impact area of interest is an entire state
because state funds were used to finance the transportation improvement. In this case the project
will be efficient only if state residents as a whole experience benefits that exceed their costs. If any
of the economic activity attracted to the corridor is shifted from other sites within the state, that
activity cannot be viewed as new economic development but rather as a transfer from one place to
another (or more properly, from one group of people to another). This simple fact is widely
appreciated, and states typically do not credit in-state relocations as benefits from a particular
project. '

What many states do, however, is work to recruit businesses away from locations in other
states. From the narrow perspective of the gaining state, this recruitment constitutes an increase in
product generated and, hence, economic development. But from a national perspective, no new
economic growth is likely to have occurred from the transfer, per se.” Any public investments to
encourage the move are a net loss to the nation as a whole unless other users of the new facilities
benefit sufficiently to warrant the cost. The point, of course, is that from a national perspective,
states working to draw industry away from one another do very little, if anything, to foster national
growth.

The Problem of an Uncertain Future

Perhaps the most vexing issue facing transportation investment analysis is uncertainty
about future conditions. A full blown benefit-cost analysis depends on accurate estimates of future
demand for the facility. But long-range forecasts often have been inaccurate enough to raise
doubts about the probability that great accuracy will be achieved in the future. The statement that

5That is, a project cannot be credited with bringing new economic activity to the state if the sites on the upgraded
h}ghway are essentially duplicates of unused sites on existing four-lane roads. In this case, there is no shortage of
sites for commercial and industrial businesses, and there is no economic development justification for the project.

81f the project’s benefits, measured by people’s willingness to pay for the safer and faster travel that it provides,
exceeds its cost, then the project satisfies the efficiency criterion and it promotes development broadly defined as
increasing the real income generated within the state. There is in this case no need to appeal to a separate
economic development justification for the project. :
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highway projects should be efficient therefore has to be understood to mean that the expected
present value of benefits exceeds expected present value of costs.8

A fundamental issue is that given an uncertain future, should society err on the side of
overbuilding transportation facilities or on the side of foregoing potentially valuable improvements
when their efficiency cannot be absolutely assured? The question is especially germane in less
populous areas where the long-term economic future is particularly unclear. There is, of course,
no general answer to the question of how much risk a state or other governmental unit should
expose itself to. One useful way of viewing the issue is to apply the analogy of portfolio
management. That is, there is room for calculated risk in highway investments, but risky
investments should still meet the efficiency test such that the expected present value of benefits
exceeds the expected present value of costs. |

The overall investment strategy should be prudent, which is to say that a distinction must
be drawn between highly speculative investments based on a faith that mobile resources will follow
a road, regardless of its placement, and more certain investments. Analyzing the likelihood of
attracting the other factors of production (capital, labor, and materials) necessary to enable growth
to occur is as good a place as any to begin.

Why Public Highways?

If private investors could easily capture all of the benefits of a highway investment, through
tolls and location rents, then there would be no economic efficiency basis for public investment in
highways. Such is the case when a road provides access to a single property - for example, land
being developed as a housing subdivision or as an industrial park, a driveway serving a business
or a home, or a road linking a mine or a farm to a highway.? It is not the case, however, when a

it may be that the new location is conducive to increased productivity on the part of the business. In this case the
net benefit of the transfer is this productivity increase minus the costs of the move.

8The expected present value of benefits is calculated by weighting future and uncertain benefits by their probability
of occurrence. The expected present value of costs is similarly calculated, and usually the necessary data arc
relatively easy to generate. Note that a large benefit with a low probability of occurrence adds little to the expected
value.

9Road investment in an industrial park adds to the value of the sites in the park. This additional value, which is the
main if not only benefit of the investment, can be captured in higher rents or prices for the sites. The rationale for
investing in the park should not be that such investment is necessary for economic development. Governments
could create sites and rent or sell them at below market values as a means of subsidizing businesses that they wish
to attract. The subsidy may be necessary to attract the business, but it would be just as effective if it were given
in cash instead of as a markdown of land prices and rents. Governments could also develop industrial parks (or
subdivisions) as means of capturing land rents created by infrastructure investment, including roads. Capturing
land rents does not appear to have been an important motivation for such investment in the past.
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road is used by many and entry and exit at many points along the road is desirable. In the latter
case, capturing the benefits through a system of tolls would be very costly. Benefits that are costly
to capture are said to be “external.” In general, the case for public involvement on efficiency
grounds in financing roads becomes stronger as the share of the benefits that are external increases.

Developmental Highways

From the preceding discussion, it is clear that an area can promote economic development
by undertaking highway investments that are economically efficient. Are there circumstances in
which the objective of economic development is also served by undertaking inefficient
investments? That is, can a project fail the efficiency test and still promote development if it
satisfies other criteria? Highway investment has two opposing effects on a state’s economic
growth and development. It may reduce the transportation costs involved in carrying out
production within the state, which favors economic growth. But it also means higher taxes and
fees that may increase the cost of doing business in the state and discourage growth.10 The
balance of these two effects is favorable for development when the investment reduces
transportation costs by more than the amount spent, both stated as present values; it is unfavorable
when the converse is true. Thus, when highway investment promotes economic development, it is
also justified on economic (efficiency) grounds. There is no distinct “economic development”
justification for highway investment.

A highway may generate benefits in excess of its costs of construction, operation, and
maintenance and yet not generate sufficient revenue from traditional highway user taxes and fees to
cover those costs. Such highways may appear to have value mainly because of the economic
development that they generate, but that development value derives from their usefulness in
transporting goods and people. They are thus justified on economic efficiency as well as
developmental grounds. The statement that a highway is justified by its contribution to economic
development should not be understood to mean that the highway is justified by something other
than the traffic on it. -

Highway Investment for Redistribution

An alternative criterion to economic efficiency for guiding highway investments is that of
income redistribution. The objective here is to use investments in highways and roads to influence
the pattern of investment across regions or within a particular region. In other words, a
redistributive policy would be aimed at “place prosperity” rather than “people prosperity.”

10Growth is not discouraged if the road is financed by taxes that burden only immobile resources such as land.
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