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The interface between transportation investment and economic development has broad
ramifications that go beyond transportation’s basic purpose of moving goods and people
from one place to another. Whereas there is no doubt that transportation is essential in the
operation of a market economy, much still needs to be understood about ways in which an
efficient transportation system can improve the productivity of the economy.
Transportation also has a broader role in shaping development and the environment.
Policy concerns in the next millennium will increasingly focus on the effects of
transportation on where people live and on where businesses locate; and on the effects that
these location decisions have on land use patterns, congestion of urban transportation
systems, use of natural resources, air and water quality, and the overall quality of life.
Issues of urban sprawl, farmland preservation, and air and water quality have already
pushed their way to the forefront of policy debates at both the national and local levels. To
make prudent decisions, policy makers must be equipped with the best information and
analysis possible about the interactions among these various factors.
The questions asked by policy makers are two sided. Not only do they want to know
the effect of transportation on additional economic development, they also want to know
the transportation needs of future growth. Transportation analysts must tackle more
complex questions than they did in the past. As the nation’s transportation system has
matured and competition for government funds has intensified, the issue is not simply
where to build another segment of highway or which airport needs to be expanded. The
questions have become more complex. What mode of transportation is most cost-effective
in meeting a region’s transportation needs? How should a state department of
transportation prioritize its highway dollars to maximize economic growth? What is the
trade-off between additional growth in an urban area and the cost of expanding
transportation systems to accommodate greater growth? What effect does the expansion
of transportation systems have on the need to invest in other types of infrastructure?
Four factors are important in examining the relationship between transportation and
economic development: (a) relevant type of transportation investment, (b) data necessary
to analyze the economic effect of the investment, (c) appropriate methodology to analyze
the economic effect, and (d) the proper dissemination of the results and education of
professionals as to the economic effects of transportation investment.
FUTURE DIRECTIONS
Types of Transportation Investment
Future directions in transportation investment can take several paths. Basically,
transportation investment encompasses two forms: capital expansion and capital
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enhancement. Expansion includes the construction of additional highway segments; rail
lines; runways; or additional sea, air, rail, or bus terminal capacity using traditional
technology. Highway examples include the addition of lanes to an Interstate highway
system, the conversion of an existing two-lane road to a four-lane limited-access highway,
replacement or widening of bridges, and the extension of an existing road. Airport
examples include runway lengthening, apron (tarmac) expansion, and additional terminal
gates.
Enhancement refers to new technologies that can enhance the efficiency of the existing
highway system. Examples include intelligent highway systems, congestion pricing,
intermodal freight facilities, geographic positioning systems, and instrument landing
systems, to mention a few major innovations. Within each of these areas, numerous
innovations are being developed. Policy makers and practitioners need to gain a clear
understanding of the effects of these innovations on economic development through
enhanced delivery of transportation services and a more efficient use of scarce resources.
Scarce resources may extend beyond transportation investment dollars to include land use,
air quality, and noise pollution.
Moreover, highways, rail lines, airports, and seaports should and are being considered
as a system, where the system goes beyond the fixed infrastructure, such as a stretch of
highway or a rail line, to include the vehicles that use the infrastructure. The concept of
intelligent highway systems underscores this trend. Simply put, vehicles are being linked
to each other and to traffic control devices to improve the efficiency of the total highway
system. Similar types of innovations in intelligent traffic management are emerging for air,
sea, and rail systems.
One important area of research is to explore the productivity-enhancing innovations
that are being introduced into existing transport systems. A framework should be provided
and benchmarks should be established for understanding the broad economic consequences
of these innovations. To be assured that research encompasses the issues important to
decision makers in the new millennium, a systemwide and regional economic perspective
will have to be maintained. Researchers must be mindful of the direct social effects of
transportation investment as well as the economic effects.
Researchers should not neglect the more fundamental issues of understanding the
effects of different attributes of highways on economic development. That is, do we know
anything about the effects on productivity of reducing highway congestion or improving
pavement condition? These attributes are what new technologies are attempting to address.
Yet, we do not have solid empirical evidence of the effects of these attributes.
Exploring the economic effects of components or attributes of highway systems is
essential in informing the policy debate and in aiding the efforts of local decision makers.
Our transportation system is mature. The nation has gone beyond the frontier of building
the Interstate highway system and connecting most cities (markets). We are at the point of
tweaking the system with additional lanes and the new technology discussed earlier.
Therefore, the effect of an additional dollar spent on transportation will be much less, if it
is perceptible at all, than in the 1950s and 1960s, when large segments of the Interstate
highway system were constructed. Now and into the foreseeable future, decisions are
required that, from an economic perspective, are much more subtle and harder to measure.
At the same time, the decision makers are being held accountable for their decisions, as
they relate to economic development.
Thirty years ago, the question was where to place transportation infrastructure,
particularly highways. Today and in the future the issue goes beyond transportation. Now
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the decision is more complex. The question involves the priorities placed on government
money. Should money be spent on transportation, welfare, economic development per se,
defense, or social security? Within the transportation allocation, should more resources be
devoted to highways, intermodal facilities, or bicycle paths?
Data
Acquiring accurate and comprehensive data on a regular basis is a perennial problem for
analysts and policy makers. There is a sizable gap between data that are available and data
required to answer the questions raised by decision makers. A glaring gap in most studies
is the lack of information on the flows of goods and people. Most analyses of the relation
between transportation investment and economic productivity do not take into account the
intensity of use of transportation systems. Productivity studies, particularly those using
production and cost function frameworks, typically treat all transportation systems as if
traffic flows are the same. This simplified assumption potentially leads to biases in the
estimates of the productivity of transportation infrastructure. Moreover, this approach
ignores the very activity—shipment of goods—that generates the productivity gains.
Another deficiency in data collection is the lack of information that links the location
of businesses and households to the location of the transportation systems that provide
them with services. Most productivity studies are conducted using data that are aggregated
by some level of government jurisdiction. Studies performed at the state or national level
fall far short of establishing a spatial link. It is likely that state-level analyses could
attribute the efficiency gains experienced by a business in one part of the state to an
Interstate highway located in another part of the state. The problem is even more acute for
national-level studies. Furthermore, estimates from state-level analyses do not address the
questions that policy makers or planners have to consider concerning the location and type
of future projects.
Among regional and corridor studies, the links between highway benefits and patterns
of use are typically developed, but the net productivity effect is often not measured. Such
studies tend to pay more attention to gross levels of job and income attraction than to the
measurement of net productivity effects.
One important direction in coming years is to explore better ways to generate and
collect the data necessary to conduct useful studies. Because important effects go beyond
the outcomes of the transportation system itself, many types of data are needed. These data
include transportation system characteristics, employment, firm-level characteristics,
transportation financing information, commodity flows, and accompanying characteristics
of the regions included in the economic analysis. Furthermore, the data should be both
cross section and time series to improve the reliability of the estimates.
One way to generate data is to educate the decision makers and those in charge of
operating the transportation systems as to the importance of such analysis and its value to
them in carrying out their responsibilities. The approach may prove particularly useful for
generating administrative data but may also help in collecting more regionwide data. Some
metropolitan planning organizations have taken considerable initiative in this area and
have amassed useful and unique data sets. The issue of getting practitioners involved will
be discussed in more detail later.
Methodology
Analytical approaches to estimating the effect of transportation investment on economic
development started out using cost-benefit analysis. More recently, the profession has
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turned to production and cost functions as a way to include a wider range of benefits.
However, the profession is only now coming to grips with transportation infrastructure as a
spatial concept. Transportation facilities are located in a specific place, they provide
services to businesses (and households) within a specific geographical area, and their use is
directly related to moving goods and people between two points. Furthermore, because
transportation services are provided within a network (or system), what happens in one
place affects what happens in another. Therefore, the appropriate methodology has to take
into account not only the spatial relations as the goods and people are shipped between two
points, but also how these shipments fit into a network (or system).
Current production (cost) function analyses fall short of this goal. They typically do not
incorporate the spatial correspondence, nor do they encompass systemwide effects.
Therefore, the direction for the future is to build models that can provide this more
comprehensive view while preserving the spatial correspondence between transportation
infrastructure and economic activity.
There is increasing interest among state and regional agencies in improving analytic
approaches to estimation of equity or distributional effects of transportation on the
economic development of depressed areas. Yet analytic approaches and data needed to
access those factors remain primitive. There remains a clear need to develop a better
understanding of how transportation system enhancements can be used as a tool for
expansion of job and income opportunities in depressed areas.
The more comprehensive analytical tools that are needed to address these efficiency
and equity issues should also include components of economic development, such as
changes in employment, openings and closings of businesses, and personal income (a
proxy for gross regional product at the substate level). Some of these variables are readily
available from administrative data compiled by other state and federal agencies. A
concerted effort should be made in the future to elicit the cooperation of various
government agencies to pool these various data.
Dissemination and Education
Transportation investments are becoming increasingly complex. Decision makers must
take into account a wider range of factors. These factors include the effects of
transportation systems as a stimulant of growth and as a cost of growth. They also include
the effects on the environment and on the quality of life within the area served by the
transportation system. In some cases, the ability to locate a transportation project in a
particular place depends on the consent of residents within that area. For instance,
expansion of Interstate highway spurs through urban areas or the siting of a new airport
would be highly scrutinized and most likely resisted by local residents. To further
complicate the process, decisions concerning transportation investments are increasingly
being made at the local level. The devolution of responsibility of transportation projects
involves many more partners in the process, which include not only agencies that have
traditionally dealt with transportation projects but also entities that deal with economic
development and environmental issues.
The increasing complexity in the decision-making process calls for greater
dissemination of information and expanded educational efforts. At present, the concepts
and the studies concerning the effects of transportation infrastructure on economic
development are not that accessible to this group. Therefore, more effort should be made in
the next millennium to make the analysis and the concepts meaningful to practitioners and
decision makers and to educate them about the value of incorporating these concepts and
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findings into their operations. Before analysts will begin to do this, they must appreciate
the relevance of these effects to transportation investment decisions. Giving the various
stakeholders an opportunity to express their preferences for transportation investment is an
integral part of the process of defining these issues. Once the issues are defined, then
analysts must be able to assign costs and benefits to the various effects of transportation
investment, so that informed decisions can be made. This step requires that analysts
understand the relevant research that has been conducted and know how to apply it to
specific projects. National conferences, such as the upcoming economic data conference,
and locally facilitated interactions with state department of transportation and economic
development administrators would be useful venues.

