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NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

Systematic, well-designed research provides the most effective
approach to the solution of many problems facing highway ad-
ministrators and engineers. Often, highway problems are of local
interest and can best be studied by highway departments indi-
vidually or in cooperation with their state universities and others.
However, the accelerating growth of highway transportation de-
velops increasingly complex problems of wide interest to high-
way authorities. These problems are best studied through a coor-
dinated program of cooperative research.

In recognition of these needs, the highway administrators of
the American Association of State Highway and Transportation
Officials initiated in 1962 an objective national highway re-
search program employing modern scientific techniques. This
program is supported on a continuing basis by funds from par-
ticipating member states of the Association and it receives the
full cooperation and support of the Federal Highway Admini-
stration, United States Department of Transportation.

The Transportation Research Board of the National Research
Council was requested by the Association to administer the re-
search program because of the Board’s recognized objectivity
and understanding of modern research practices. The Board is
uniquely suited for this purpose as it maintains an extensive
committee structure from which authorities on any highway
transportation subject may be drawn; it possesses avenues of
communication and cooperation with federal, state, and local
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an insurance of objec-
tivity; it maintains a full-time research correlation staff of spe-
cialists in highway transportation matters to bring the findings of
research directly to those who are in a position to use them.

The program is developed on the basis of research needs
identified by chief administrators of the highway and transporta-
tion departments and by committees of AASHTO. Each year,
specific areas of research needs to be included in the program are
proposed to the National Research Council and the Board by the
American Association of State Highway and Transportation Offi-
cials. Research projects to fulfill these needs are defined by the
Board, and qualified research agencies are selected from those
that have submitted proposals. Administration and surveillance
of research contracts are the responsibilities of the National Re-
search Council and the Transportation Research Board.

The needs for highway research are many, and the National
Cooperative Highway Research Program can make significant
contributions to the solution of highway transportation problems
of mutual concern to many responsible groups. The program,
however, is intended to complement rather than to substitute for
or duplicate other highway research programs.

NOTE: The Transportation Research Board, the National Research
Council, the Federal Highway Administration, the American Associa-
tion of State Highway and Transportation Officials, and the individual
states participating in the National Cooperative Highway Research
Program do not endorse products or manufacturers. Trade or manu-
facturers’ names appear herein solely because they are considered
essential to the object of this report.
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PREFACE

FOREWORD

By Staff
Transportation
Research Board

A vast storehouse of information exists on nearly every subject of concern to highway
administrators and engineers. Much of this information has resulted from both research
and the successful application of solutions to the problems faced by practitioners in their
daily work. Because previously there has been no systematic means for compiling such
useful information and making it available to the entire community, the American Asso-
ciation of State Highway and Transportation Officials has, through the mechanism of
the National Cooperative Highway Research Program, authorized the Transportation
Research Board to undertake a continuing project to search out and synthesize useful
knowledge from all available sources and to prepare documented reports on current
practices in the subject areas of concern.

This synthesis series reports on various practices, making specific recommendations
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a
compendium of the best knowledge available on those measures found to be the most
successful in resolving specific problems. The extent to which these reports are useful
will be tempered by the user’s knowledge and experience in the particular problem area.

This synthesis report will be of interest to department of transportation administra-
tors, supervisors, and staff, as well as to the consultants that work with them in assessing
the economic development impacts of existing or proposed transportation investments.
Metropolitan Planning Organization regional and local agency staffs might also find it
informative. It is intended to help practicing planners become aware of the range of
methods available. This synthesis summarizes the current state of the practice through a
survey of transportation planning agencies in the United States, Canada, and the United
Kingdom. This report provides reviews of the analysis methods used in recent project
and program evaluation reports of these agencies. An important aspect is that the dis-
cussion of methods is organized in terms of the different categories of agency needs.

Administrators, engineers, and researchers are continually faced with highway prob-
lems on which much information exists, either in the form of reports or in terms of un-
documented experience and practice. Unfortunately, this information often is scattered
and unevaluated and, as a consequence, in seeking solutions, full information on what
has been learned about a problem frequently is not assembled. Costly research findings
may go unused, valuable experience may be overlooked, and full consideration may not
be given to available practices for solving or alleviating the problem. In an effort to cor-
rect this situation, a continuing NCHRP project has the objective of reporting on com-
mon highway problems and synthesizing available information. The synthesis reports
from this endeavor constitute an NCHRP publication series in which various forms of
relevant information are assembled into single, concise documents pertaining to specific
highway problems or sets of closely related problems.

This report of the Transportation Research Board includes an Appendix listing 20
available reports that either (1) review the economic theory and academic literature or



(2) provide user guidance of how to correctly select and app'y available res
This is in addition to 191 references cited and a multimodal listing of econ
opment impact studies arranged by study area.

To develop this synthesis in a comprehensive manner and to ensure inclt
nificant knowledge, the available information was assembled from numer:
including a large number of state highway and transportation departmer
panel of experts in the subject area was established to guide the author’s res
ganizing and evaluating the collected data, and to review the final synthesis 1

This synthesis is an immediately useful document that records the practic
acceptable within the limitations of the knowledge available at the time of
tion. As the processes of advancement continue, new knowledge can be ex:
added to that now at hand.

PROTECTED UNDER INTERNATIONAL COPYRIGHT
ALL RIGHTS RESERVED

NATIONAL TECHNICAL INFORMATION SERVICE
U.S. DEPARTMENT OF COMMERCE

Reproduced from
best available copy.




SUMMARY

CURRENT PRACTICES FOR ASSESSING

ECONOMIC DEVELOPMENT IMPACTS FROM

TRANSPORTATION INVESTMENTS

Economic development is increasingly recognized as a factor to be considered in transpor-
tation planning and transportation investment decision making. In the last decade, there
has been an increase in the number of agencies analyzing (or attempting to analyze) the
economic development impacts of their investments. A variety of new national and state
transportation policies (including the Transportation Equity Act for the 21st Century pro-
gram in the United States) have also been initiated in recent years, which explicitly recog-
nize economic development as a priority issue.

It thus becomes increasingly important for transportation planning issues to use the most
practical and appropriate practices available for evaluation of these issues. The purpose of
this synthesis report, then, is to summarize the current state of analysis methods and their
use (in actual practice by transportation planning agencies) for assessing the economic de-
velopment impacts of transportation investments.

In the production of this report, the relevant literature on economic development impact
analysis studies was reviewed and also discussed with a review panel of national experts
from both academia and practitioner organizations. In addition, a survey questionnaire was
distributed to transportation departments representing all 50 states and all Canadian prov-
inces. Selected transportation planning departments in metropolitan planning organizations
and other countries were also invited to participate. These planners were asked about cur-
rent research and practice, and also asked to provide all relevant impact evaluation and
measurement reports pertaining to this topic. Detailed responses came from 52 transport
planning departments representing 36 states, 7 Canadian provinces, 8 metropolitan plan-
ning organizations, and the United Kingdom. Specific conclusions reached from the survey
and literature review include the following:

The definition and measurement of economic development impacts can be confus-
ing. The definition of “economic development impacts” is not always clear or consistent.
There are many different ways to view and measure such impacts. These include measures
of changes in business sales, gross regional product (value added), personal income gener-
ated, and associated employment (jobs) within a given study area. Other representations of
impacts, such as productivity ratios, are constructed on the basis of those same business or
income measures.

Agencies become involved in issues of economic development impact in several dif-
ferent ways. Transportation agencies become involved with issues of economic develop-
ment through the following:



General Investment Programs—Some agencies explicitly recognize ec
opment as a factor driving their primary transportation investment
forecast economic development impacts of proposed investment to :
planning, selection, and funding of projects.

Special Economic Development Programs—Many state agencies offer
portation investment grant or loan programs aimed specifically at er
economic development.

Regulatory Involvement—Most agencies have examined potential ec
opment impacts of proposed transportation projects at least superficia
sionally at a detailed level) as a required part of the broader environmei
sessment process.

Evaluation or Education—Some agencies have assessed the economic 1
existing transportation systems to educate the public about their imp
tively few agencies have actually gone back to measure the economi
impacts of their past corridor investments.

There are four basic types of impact studies, each with different m«
methods. The key approaches and techniques used to assess economic de
pacts are:

o Studies to assess proposed investments typically are conducted to ass

making among alternatives. They estimate the extent to which propos
tion projects are likely to lead to positive economic development bene
gions in which they are located. A range of methods, from market stud
hensive economic simulation models, is used to forecast expected p
relative to base case forecasts. These impact forecasts could be improy
formation from post-project evaluation was available to provide a strc
them.

Studies for planning and regulatory review typically are conducted i
with a legally mandated environmental review process. Frequently, onl
mary is made of land takings or impacts on the use of abutting propert;
gionally important or controversial projects, though, sophisticated mo
times used. The analysis methods used for these studies parallel those
impacts of proposed investments, although the reporting of the results
pending on the nature of public concerns.

Studies for public education are generally conducted to increase public
of the interrelationship of existing transportation facilities to the econo
they serve. These studies rely primarily on surveys or observations to d:
activity, and input-output models to estimate overall economic effects.
Studies for post-project evaluation measure the actual impacts of tral
cilities or investments after they are finished and in use. These evalua
rely on times-series data to measure economic conditions in a study
transportation investment is made and after the same transportation i
been in place for several years. Their findings can be quite useful for
ture investment decisions. However, relatively few studies have been ¢
rigorous basis.

Most agencies assess economic development impacts only when warra
them as a complement rather than a substitute for user benefit studies. ]
garding the conduct of economic development impact studies by transport
are:



® Relationship to Traditional Measures of User Benefit—Economic development im-
pact analysis is essentially never seen as a substitute for the evaluation of transporta-
tion system efficiency (user benefits). Rather, it is used as a complementary form of
analysis that provides insight into some nonuser impacts.

* Motivations for Conducting Economic Impact Studies—The most common motiva-
tion for studying economic development impacts is as a response to local concerns
about adverse impacts of proposed projects or as a factor in project ranking or selec-
tion. Their uses for public relations purposes or to fulfill environmental impact re-
quirements are less common.

» Frequency of Applications—Most agencies have assessed economic development im-
pacts of some past transportation projects. Most agencies currently assess economic
development impacts only for large infrastructure projects in which the economic
stakes (potential benefits and costs) are relatively high. Few have a formal policy in-
cluding economic development impact analysis as a regular component of their proj-
ect evaluation procedures.

* Use of Agency Staff—Most transportation planning agencies regularly contract out
some of their studies of economic development impacts. This demonstrates that not
all state departments of transportation have in-house economists or other staff knowl-
edgeable about economic development impact assessment techniques.

* Impact Measures—The ways in which economic development impacts are being
measured differs depending on the use to be made of the results—either for commu-
nicating to the public or for agency decision making. The single most popular impact
measure is employment (jobs), although personal income, tourism, property develop-
ment/property values, and economic output are also popular.

There is room for improvement. Agencies responding to the questionnaire indicated
the following broad views:

» Problems Using Results—There is widespread concern about the lack of consistency
in methods used to analyze economic development impacts. Sometimes the results of
studies have not been universally accepted because the studies gave insufficient atten-
tion to unique local political, regulatory, and social or economic factors that can also
affect the nature of economic development opportunities.

* Remaining Needs—Agencies reported a widespread desire for further research to
better validate the link between individual transportation projects and subsequent im-
pacts on local or regional economic development. They also reported a desire for
more complete and understandable analysis tools, better staff training, more readily
available data, and more consistency in methods for evaluating and measuring eco-
nomic development impacts of individual transportation projects.






CHAPTER ONE

INTRODUCTION

BACKGROUND

There is a clear relationship between transportation and
commerce. The delivery of business goods and services,
worker access to jobs, and household access to stores and
consumer services all depend on transportation facilities.
As a result, decisions about investment in transportation
facilities can affect the level, mix, and location pattern of
economic activity, which is also the focus of economic de-
velopment agencies. Because of this relationship, many
transportation agencies see some value in assessing the
economic development impacts of their programs and
projects, as well as potentially justifying some projects on
the basis of economic development objectives.

Recognition of the economic development impacts of
transportation investments is not new. From ancient Ro-
man roads across Europe to railroads across the United
States, transportation investments have long had a role in
economic expansion. Empirical research on the economic
development impacts of transportation investments has
been studied by economic historians for many decades (7).
The active involvement of transportation agencies in fore-
casting regional economic development impacts of pro-
posed new projects, however, is a more recent phenome-
non. The development of regional economic analysis
techniques in the 1960s and 1970s, and subsequent com-
mercial availability of microcomputer tools for regional
impact analysis in the 1980s, made it easier for transporta-
tion agencies (and their consultants) to conduct regional-
level economic impact studies. Given the increase in eco-
nomic development impact studies in the 1990s, this is an
opportune time for a synthesis of transportation agency
practice on the topic.

OBJECTIVE

This report is intended to help practicing planners in local,
regional, and state agencies become aware of the range of
methods available for assessing the economic development
impacts of existing or proposed transportation investments,
This synthesis report summarizes the current state of the
practice by means of a survey of transportation planning
agencies and a review of the analysis methods used in recent
project and program evaluation reports of those agencies.

For any agency involved in transportation planning this
report will provide insight into:

Preceding Page Blank

* Methods—What types of impact measures and as-
sessment techniques are commonly used to address
these issues? Which ones do agencies find most ap-
plicable for specific types of issues, needs, or situa-
tions? How commonly accepted are they?

® Practice—What are others doing to address these is-
sues? In what situations are they conducting studies
of economic development impacts? How are they
using that information?

An important aspect of this report is that its discussion of
methods is organized in terms of the different categories of
agency needs.

Because this report focuses on application studies for
planning agencies, it does not provide a comprehensive re-
view of academic research on the behavioral relationship
of transportation and economic activity (although some of
that literature is very briefly noted). Similarly, although
this report provides insight into the measurement options
available to meet the various needs of transportation plan-
ning agencies, it is not intended to be an instructional guide
on how to actually collect and analyze data to conduct such
studies. Readers are encouraged to consult the Bibliog-
raphy on Economic Impact Literature Reviews and Guides
for a list of other documents that provide broader reviews
of the academic research and more detailed guides on how
to implement such studies.

INFORMATION COLLECTION

To compile this report, the relevant research literature on
the topic was reviewed. In addition, a survey was distrib-
uted to transportation departments representing all 50
states and all Canadian provinces. Transport planning de-
partments in metropolitan planning organizations (MPQs)
and other countries were also invited to participate. These
agencies were queried about current research and practice,
and they were also asked to provide all relevant impact
evaluation and measurement reports pertaining to this
topic. The resulting information provided a comprehensive
view of existing rescarch and analysis experience, as well
as insight into the problems, challenges, and needs for im-
provement in this area,

A total of 75 detailed responses were submitted by 52
transportation planning departments representing 36 states,
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7 Canadian provinces, 8 MPOs, and the United King-
dom. Some information from The Netherlands, France,
Finland, and Australia was also received. A profile of
the responding agencies is provided in Figure 1; it
shows that all of the responding agencies are responsi-
ble for highway/road planning, whereas a majority are
also responsible for public transit, rail, and air trans-
portation planning, and approximately one-half also
covered water transportation. This study attempted to
assess the state of the practice for measuring economic
development impacts for each of these modes. (A more
detailed listing of survey respondents is also provided in
Appendix B.)

CONTENT

The remainder of this report is organized into three
sections:

¢ Basic Concepts—Chapter 2 defines the facets of eco-
nomic development and the alternative measures of
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CHAPTER TWO

CONCEPTS

This chapter provides a perspective for understanding
the ways in which transportation agencies can view eco-
nomic development impacts. Based on a review of ap-
plicable literature, it defines “economic development
impacts,” discusses how their measurement differs from
other types of economic analysis, and explains the dif-
ferent viewpoints for assessing the relationship of trans-
portation and economic development. Readers familiar
with these concepts can skip to the subsequent chapters for
the findings on the state of research and the state of the
practice.

WHAT IS ECONOMIC DEVELOPMENT?

The term “economic developmen(” is often not well under-
stood. In an effort to clarify the meaning of this term, the
Council for Urban Economic Development published, in
1997, What is Economic Development? (2). It acknowl-
edges the complexity of concepts encompassed by the term
economic development and does not provide any simple
definition. However, it does explain that although
economic development is a broad field with different
meanings for different people, in general, economic devel-
opers work to enhance an area’s level of economic activity
when it is desirable to provide more jobs, wealth, tax base,
and quality of lifc on a continuing rather than temporary
basis. The area in question may be a neighborhood, a city,
aregion, or an entire nation,

Motivations for desiring economic growth in an area
may include:

1. income—to improve the economic well-being of
residents by increasing employment and raising per-
sonal income levels;

2. job choices—to improve opportunities for job satis-
faction and upward occupational mobility by ex-
panding the types of available jobs;

3. activity choices—to improve the quality of life by
expanding local opportunitics for shopping, social,
and entertainment activities in an area; and

4. stability—to improve the stability of jobs and income
in an area through diversification to reduce reliance
on declining industries and those subject to signifi-
cant business cycle fluctuations.

Economic development agencies typically seek to in-
crease economic activity by increasing their area’s business

expansion, retention, new startups, and/or attraction. To
accomplish this, they generally work to encourage projects
or programs that will: (1) reduce business operating costs
and increase business productivity; (2) expand the size of
business markets; (3) increase business access to needed
labor, supplies, services, and materials; and (4) promote the
advantages of their areas. Accordingly, a wide range of
books on the economic development process have noted
that adequate transportation is scen as one of several site
location requirements and key factors (also including utili-
ties, work-force skills, and taxes) that affect an area’s busi-
ness costs, markets, and overall competitiveness for at-
tracting business investment (3-6).

WHAT IS AN ECONOMIC DEVELOPMENT IMPACT?

There is a critical (but sometimes missed) distinction be-
tween the study of economic development impacts and the
broader economic analysis of a project or program.

o Economic development impacts relate specifically to
development of the economy of an area and the flow
of dollars (or number of jobs) in that economy.

* Economic analysis, in contrast, can encompass any
elements of benefit and cost to society (or subsets of
society). It can include the impacts on transportation
system users, on the environment, and on the quality
of life, as well as economic development or business-
related impacts.

The following are working definitions of key terms used
in economic analysis and explanations of how economic
development impacts relate to the broader issues of eco-
nomic analysis:

» Social (or societal) impacts encompass all types of
benefits and costs that have a value to society,
including all of the types of impacts identified
below.

o Transportation system user Impacts are impacts on
the value of travel time, expense, and safety for trav-
elers. They include both monetary impacts (such as
travel expense and business costs of delay) and
nonmonetary impacts (such as the value of time de-
lay for personal travel).



o Economic development impacts are impacts on the
level of economic activity in a given area. They include
changes in jobs, wages, and business output resulting
from monetary effects of transportation on income
and costs for households and businesses. When there
is a study of the “economic impact” of a project or
program on a specific area, this normally refers to
those same economic development impacts.

o Environmental and other external impacts include
impacts on air pollution, noise, visual blight, and
other quality-of-life factors. These are often consid-
ered to be intangible or nonmonetary impacts, al-
though they can be valued in monetary terms,

In its classic textbook form, benefit/cost analysis pro-
vides an assessment of the “social” efficiency of proj-
ects, programs, or other decisions by comparing benefits
and all costs accruing to any or all elements of society
(7). In the transportation field, the most common form
of benefit/cost analysis is known as transportation sys-
tem efficiency (or user benefit) analysis, which meas-
ures the monetary value of travel time, safety, and travel
cost savings for users and compares it with the monetary
value of the resources used by the project or program (8-
10). Sometimes, the benefit/cost analysis is broadened to
also include the value of other benefits to society beyond
those accruing to users. Such benefits can include envi-
ronmental and quality-of-life factors (e.g., air quality, wa-
ter quality, noise, and visual blight) (11,12). It can also in-
clude economic development impacts, to the extent that
they are not already covered by other measures of user and
nonuser benefits. (For example, this could include the ad-
ditional value of business productivity benefits related to
logistic and production cost savings, which is over and
above the value of changes in user time and vehicle oper-
ating cost.)

Impacts that do not directly represent changes in the
flow of money in the economy (e.g., time savings for per-
sonal travel) can still be valued in benefit/cost studies by
statistically inferring the “willingness to pay” for changes
in them, through either “revealed preferences” (observed
patterns of property values or travel decisions) or “stated
preferences” (trade-off choices made in survey responses
to hypothetical situations) (13,14). In most cases, these
types of impacts are not covered in economic development
impact studies.

HOW ARE ECONOMIC DEVELOPMENT IMPACTS
MEASURED?

There are many different ways of viewing and measuring
the economic development impacts of transportation proj-
ects and programs. These measures are summarized here.
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overall expansion of an area’s economy. These include
measures of (1) productivity, (2) investment, (3) property
values, and (4) taxes. The following are working defini-
tions of these additional indicators of economic develop-
ment, along with explanations of how they overlap and re-
late to the preceding economic growth measures.

* Productivity measures the efficiency of production
and is generally expressed as a ratio of output or
GRP to the cost of some input (labor or capital) in-
volved in its production. Increases in productivity are
desirable because they indicate that inputs are being
used more efficiently to generate output. Regional
economic growth may occur either because of greater
productivity (from existing resources) or shifts in the
location of resources (18).

o Capital investment is measured as the amount of
money being spent in an area for improvements to
land, construction of buildings, and purchases of
equipment. When an area becomes more productive
or profitable for business activity the result is often
an increase in investment associated with new start-up
businesses, relocation of outside businesses to the area,
and expansion of new or existing businesses. The most
frequent measures are either total investment being
made in an area or construction spending occurring in
an area. Capital investment in new equipment can en-
hance existing business activity by improving produc-
tivity, whereas capital investment in land and buildings
(as well as equipment) can also be viewed as an indi-
cator of ongoing business expansion.

e Property value appreciation reflects a growth in de-
mand for real property (land and buildings) as a re-
sult of rising population, personal income, and busi-
ness activity. Greater productivity and increased
business output are key factors that increase personal
income and business investment, and hence drive up
property values. Property value is thus both an indi-
cator of business investment and growth and also a
potential source of wealth for property owners.

o Tax revenue and public expenditure changes are
sometimes also estimated in economic development
impact studies. However, government revenues and
government expenditures are actually measures of
“fiscal impact” rather than changes in the economy
of an area. They show how government operations
are affected by population and business growth. For
example, changes in business sales, personal income,
and property values can affect sales tax, income tax,
and property tax revenues. Similarly, changes in
population and business activity can directly affect
the level (and costs) of required water, sewer, police,
and fire services. Although impacts on government

can be important to understand, they are not a basic
measure of the economic development impact of a
transportation project or program.

Proxy Measures and Leading Indicators

The measures of project impacts on employment and in-
come growth can be thought of as very rough indicators of
general progress toward the more fundamental goals of in-
creased opportunities for better jobs, wider choices and af-
fordability for shopping and personal activities, and a
higher quality of life for residents of a target area. Because
those factors are hard to measure directly, the impacts on
cmployment and income growth can also be thought of as
“proxy measures” for those broader goals.

Some of the other related indicators, such as investment
and property values, can be thought of as “leading indica-
tors” of currently emerging improvements in quality of
life and economic opportunity, which may or may not
yet be reflected in employment or income changes. For
example, increased investment in an area can indicate
that it has become a more attractive place to live and/or
locate businesses. Increased property values are also an
indicator of increased demand for locations in an area, al-
though higher property values do not provide residents
with any additional income unless they rent or sell their

property.

Ideally, there should also be ways of more directly
measuring how well economic growth in a given area helps
address public desires for better paying jobs, more stable
jobs, more occupational opportunities, and better quality of
life. Economic development analysts recognize the need
for such impact measures, although practitioners currently
do not have access to either consistent definitions or com-
monly available data sources for assessing them. As a re-
sult, direct indicators of those factors are essentially absent
from the current practice of assessing economic develop-
ment impacts of transportation projects and programs.

Measurement Issues
Direct, Indirect, and Induced (Multiplier) Impacts

All of the above-referenced impact measures can reflect
the sum of direct effects on business growth (for busi-
nesses directly affected by changes in operating costs and
markets), indirect effects on business growth (for suppliers
to the directly affected businesses), induced effects on eco-
nomic growth (for businesses affected by the respending of
additional worker income), and dynamic or additional in-
duced effects on economic growth (from shifts in popula-
tion, work force, labor costs, and prices). The sum of all
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effects represents the total effect on economic growth. The
ratio of the [total effect/direct effect] is commonly referred
to as an “economic multiplier,” and the various nondirect
effects are sometimes grouped together and referred to as
“multiplier effects” (9,20).

The terminology used to refer to multiplier effects
sometimes differs from that cited here. For instance, some
studies use “indirect effects” to refer to all nondirect (mul-
tiplier) effects. In addition, many airport impact studies
follow the recommendation of a Federal Aviation Admini-
stration (FAA) guide and use the term “indirect effects” to
refer to spending by air travelers within their destination
communities, whereas “induced effects” refers to all multi-
plier effects (21).
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Overlap and Double Counting

It is important to note that all of the above-referenced
measures of economic development impact are interrelated
and basically represent different ways to view aspects of
the same economic growth. For that reason, the different
impact measures, such as business output, wages, invest-
ment, and property values, cannot be added together with-
out double counting. Figure 2 illustrates the functional in-
terrelationships  of these different impact measures.
Although there are many alternative measures of economic
development impact, transportation planning agencies do
not have to examine all of them; instead, they may focus
on one or more of the alternative measures of economic
development as appropriate for their needs. (The frequency
of use of these different measures is discussed elsewhere in
this chapter.)

Study Area Issues

One important aspect of measuring economic development
impacts is that the total impacts differ depending on the
geographic scale being examined. The larger the area, the
more likely that location movements of businesses will be
seen as “internal redistributions” of activity within the area
rather than as “new” activity.

From the viewpoint of local-level economic develop-
ment, an increase in desired business activity is a benefit
regardless of whether it is a locally generated change (ex-
pansion or new start-up) or a redistribution of business ac-
tivity from elsewhere. Indeed, many national policies seek
to encourage business investment and business relocation
into economically depressed areas to improve the distribu-
tion of income across regions. In the United States, this in-
cludes programs of the Department of Housing and Urban
Development, the Economic Development Administration,
and the Appalachian Regional Cominission (ARC), as well
as state enterprise zones. Accordingly, evaluations of those
federal programs count business attraction to the depressed
target arcas as an element of program success (22-25).
This view is also reflected in studies by transportation
agencies of local and regional economic impacts (see
chapter 3).

From the viewpoint of national-level economic devel-
opment, internal redistributions of activity may have little
of no impact on the national total of economic activity.
This explains why national level studies on the economic
effects of national transportation spending (sponsored by
the federal government and national transportation organi-
zations) have focused largely on the national productivity
impacts of transportation investment (26,27). In practice,
the distinction between locally generated and redistribution
impacts of transportation improvements is not always
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distinct, because (1) businesses generally do not move
unless there is at least some perceived productivity or
profitability benefit derived from moving, and (2) even lo-
cally generated growth may reflect investment that would
otherwise occur elsewhere.

ALTERNATIVE MEASURES OF ECONOMIC IMPACT

Use of Different Impact Measures

Figure 3 shows the alternative types of impact measures
covered under either economic development impacts or
other types of economic analysis (including benefit/cost
analysis). The figure also shows findings from this report’s
survey of transportation planning agencies concerning the
extent to which each indicator has been used in the past.
Although this does not necessarily allow us to judge the
level of agency interest in assessing economic develop-
ment impacts, nevertheless, the systematic differences in
the use of the various measures are notable. In particular:

e The measures of transportation system efficiency
(user benefits), including travel time, travel expense,
and safety, are the most common economic measures
of project benefits;

» A slightly smaller portion of the respondents reported
having assessed economic development impacts in
terms of employment changes; and

o Far fewer regions have assessed the economic devel-
opment impacts in terms of changes in income, busi-
ness output, value added, productivity, tourism, or
property values,

Responses also differed by type of agency. The Cana-
dian provinces and the United Kingdom had the highest
rates of using all of these impact measures, the responding
states followed, and the MPOs had the lowest rates.
Specific differences were as follows:

e All responding Canadian provinces and the United
Kingdom, plus 35 of the 36 responding states and 4
of 8 responding MPOs, indicated that they have as-
sessed transportation system efficiency (user) benefits of
projects in terms of the value of either time or safety.

e All responding Canadian provinces and the United
Kingdom, as well as 27 of the 36 responding states,
and 3 of the 8 MPOs, indicated that they have also
assessed economic development impacts in terms of
jobs.

o Further details of the state of the practice are pro-
vided in chapter 4.
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FIGURE 3 Use of alternative economic indicators of project impact in the
planning agencies, question 1).
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helping to justify capital investments in transporta-
tion (primarily highway) infrastructure. Among re-
searchers there is a broad consensus that economic
growth in the United States and Western Europe has
m the past benefited from the development of high-
way systems, although there has been continuing dis-
cussion and research to refine estimates of the mag-
nitude of the relationship and assumptions regarding
the valuation of accrued capitai stock (35,36). Most
critiques of the research on infrastructure spending
and economic development have not questioned the
link between access improvements and business
growth. They have instead questioned whether addi-
tional highway spending automatically brings addi-
tional economic growth, especially in sitnations
where there is a well-developed transportation sys-
tem already in place or other local circumstances
constraining economic growth (37-39).

It is notable that each of the three levels of analysis ac-
counts for a different set of impact tactors. Differences in
individual business needs, which are accounted for in the
micro-level analysis, are most often not analyzed at the
project level. Similarly, differences in transportation facil-
ity use and location, which are accounted for in project-
* level analysis, are most often not analyzed at the program
level. The literature review in chapter 3 discusses the ways
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in which economic development impacts have been as-
sessed at the project and program levels.

SUMMARY OF KEY FINDINGS

Key findings regarding impact definition and measurement
concepts are as follows:

¢ Economic development encompasses a range of ob-
jectives and concerns centered on goals of enhancing
an area’s base of jobs, income, and business activity,
where desired. Economic development impacts are just
one part of the broader subject of economic analysis.

¢ There are many different ways to view and measure
economic development impacts. The appropriate
measures depend in part on the purpose of the analy-
sis (e.g., for benefit/cost analysis, planning, public
education, or post-project evaluation), as well as the
type of project and impact area.

¢ In general, jobs, business sales, and tourism are the
most common measures of economic development
impact used by transportation agencies.

A more complete statement of key findings is provided
in chapter 5 (Conclusions).
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CHAPTER THREE

CURRENT STATE OF ANALYSIS METHODS

This chapter reviews the analytic methods currently being
used to assess economic development impacts of transpor-
tation investments at the local, regional, and national levels. It
summarizes the types of studies conducted, or commis-
sioned, by government agencies to assess the economic
development impacts of current transportation facilities or
proposed transportation projects. There is also a broader
literature of academic research on the interrelationship
of economic growth and transportation. That research
literature is noted, but not fully reviewed in this docu-
ment. However, other available reports summarizing the
existing research literature and explaining how to conduct
analysis studies are listed in the Bibliography at the end of
this report.

The fundamental basis for this review is the recognition
that there are several different purposes for public agencies
to be evaluating economic development impacts. Depend-
ing on the study purpose or issue to be addressed, the form
of analysis and applicable methodology may be different.
Thus, the discussion of available analysis methods is or-
ganized on the basis of the different motivations for con-
ducting these studies.

OVERVIEW OF MOTIVATIONS AND METHODS FOR
ASSESSING IMPACTS

A large number of studies have examined aspects of the
economic development impact of transportation. These
studies range from academic research to planning studies,
and from national-level program impacts to localized
project-level studies. Researchers have tended to group the
alternative approaches by analysis method. For instance, a
recent National Cooperative Highway Research Program
study categorized economic analysis methods into the
following four groups: (1) user impact tools, (2) regional
economic impact tools, (3) fiscal impact tools, and (4)
other/mixed impact tools (40). Of those groups, category
“2” encompasses studies of economic development
impacts. These can include both macroeconomic (regional
or national-level investment) analysis and microeconomic
(project-specific) analysis.

One of the goals of this study is to assist practitioners in
understanding how to select appropriate methods to answer
specific questions about the economic development im-
pacts of transportation investments. Therefore, the discus-
sion of previous studies in the literature has been organized
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MOTIVATIONS AND METHODS FOR ASSESSING ECONOMIC DEVELOPMENT IMPACTS

Motivation Analysis Method Representative Examples
Forecasting Surveys and interviews Muitimodal: Florida; Highways: Pennsylvania; Parking:
impacts to Sacramento; Bridges: Minnesota, Wisconsin
support Market studies Access Road: New York, Maryland; Bridge: Minnesota,
investment Wisconsin; Rail: San Diego
decisions Case studies: comparables Highways: Minnesota, Georgia; Airport: Denver
Regional economic models: Input—output Highways: Labrador, Northwest Territories (Canada), Port of New
multipliers York; Rail: Northeast Corridor
Regional economic models: Productivity impact ~ Highways: Virginia; Rail: California
models
Regional economic models: Forecasting Highways: Indiana, Michigan, Wisconsin, Iowa; Transit: New York
simulation model City, Rochester, Philadelphia; Airports: Los Angeles (REMI)
Hybrid model systems: Land-use/economic New Jersey (TELUS), New York (Metrosim)
models
Hybrid model systems: Traffic/economic models ~ Columbus (Freight Trans Investment Model)
Benefit/cost and prioritization systems Airports: Wisconsin; Highways: Indiana (MCIBAS)
Forecasting Regional economic models Highways: Massachusetts, Indiana; Transit: Puerto Rico

Market studies
Site analysis: Windshield surveys

impacts for
planning and

regulatory Business and expert interviews
review
Public education: Input-output multipliers and surveys (of

demonstrating the economic roles)
economic role of

existing facilities Scenario analysis: (of economic dependence)

Post-project
evaluation

Pre/post comparisons: System-wide
improvements
Pre/post case studies: Individual projects

Regional economic models: Simulation models

Regional economic models: Input—output models

Statistical analysis models

Highways: Rochester, New York
Transit lines: Massachusetts; Highway Interchanges: Pennsylvania
Highways: North Carolina, Indiana, New York

Airports: Chicago, Honolulu, Massachusetts, New York State;
Seaports: Baltimore, Portland, Florida; River: Tennessee;
Bicycle: Maryland; Highway: Maryland, Wisconsin

Transit: San Diego, Philadelphia, Miami, Los Angeles

Highways: Mississippi Delta Region, Appalachian Region,
Wisconsin

Highways: Australia, France, Finland, Texas, North Carolina,
Iowa, Wisconsin

Highways: Appalachian Region

Highways: Texas, Maryland, Kansas

Highways (productivity): U.S., Netherlands; Transit (property
values): San Francisco

Source: Survey of transportation planning agencies.

Surveys and Interviews to Assess Impacts of Proposed
Projects

Survey-type methods used for economic development im-
pact analysis include (1) expert interviews, (2) business
surveys, (3) vehicle origin-destination logs, (4) shopper
origin—destination data, and (5) corridor inventory meth-
ods. These methods serve two purposes: (1) interviews and
surveys of economic development experts and businesses
can provide a wealth of local insight and a direct basis for
estimates of the most likely scenarios for project impacts;
and (2) the business surveys, along with vehicle logs and
windshield surveys, can also serve as a source of data use-
ful for more formal economic forecasting models (as dis-
cussed later). The use of each method is summarized here.

Expert interviews generally provide qualitative infor-
mation about the expected economic development impacts
of changes in transportation services or infrastructure on
business activity within an area. The interview subjects are
typically local or state authorities (public officials or planners)

or staff of public or private economic development organi-
zations, who have expertise regarding business conditions
and economic development opportunities in the study area.
The interview subjects may also include key business lead-
ers or representatives of business organizations. Through
the interview process, researchers ask their subjects 1o dis-
cuss the area’s transportation needs, constraints, and
threats to economic growth, and how transportation system
improvements might improve economic growth prospects.

This method was used in a study of the Florida Cham-
ber of Commerce to assess the extent to which statewide
economic development could be affected by proposed
transportation policies (41). In that study, information was
collected about the transportation needs of three cluster in-
dustries—trade and distribution, high technology, and
tourism—by means of interviews with leading firms in
each cluster, and focus groups were conducted with public
and private stakeholders in four cities. There were no
quantitative forecasts of future economic development, al-
though there were qualitative assessments of the severity
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of transportation investment needs to maintain and increase
the state’s competitive position for those three economic
clusters.

Another example of the qualitative assessment of eco-
nomic development impacts is the feasibility study con-
cerning proposed commuter rail in the Twin Cities’ region
(42). That study relied on interviews for a qualitative dis-
cussion of the likely job, property value, tax revenue, and
development impacts of the commuter rail service. This
discussion complemented a quantitative benefit/cost analy-
sis of the expected savings in the costs of parking as well
as air and noise pollution.

In Scotland, interviews with real estate agents, develop-
ers, and local authorities were conducted in order to iden-
tify how the proposed Strathclyde Tram would likely affect
urban redevelopment opportunities at 15 specific urban
sites (43). The interviews provided the basis for estimates
of the potential project impacts and also the extent to which
success in achieving those impacts was contingent on broader
public sector promotion and support. At a broader regional
scale, interviews with local authorities were used to estimate
likely economic growth associated with proposed improve-
ments to the Midland Main Line rail service (44).

In each of these examples, the interviews provided a di-
rect basis for deriving estimates of the most likely magni-
tude of economic development impacts. However, it is also
important to note that interviews with economic develop-
ment experts and decision makers are also often conducted
in conjunction with economic modeling studies, to com-
pare the model forecasts with the expectations of those di-
rectly involved in economic development processes. These
include a variety of modeling studies assessing the eco-
nomic growth impacts of new highways (30,45,46). The
dual use of interview-based methods and forecasting model
methods allows an agency to increase its “triangulate,” the
likely range of impacts, thus increasing confidence in the
study findings. Details of these modeling applications are
discussed later.

Business surveys typically are designed to collect quan-
titative as well as qualitative information on the expected
behavior responses of affected parties (and hence eco-
nomic activity changes) if certain transportation invest-
ments are (or are not) made. The survey approach typically
provides a larger base of responses than individual inter-
views, although it does not allow for follow-up clarifica-
tion questions or discussion of key points of interest in the
way that interviews do.

An example of this approach comes from the Pennsyl-
vania DOT survey of businesses in different sectors, un-
dertaken to identify potential growth in employment, popula-
tion, and profit associated with highway improvements.
The results of the survey indicated an expected employment
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transportation facility on the economy of a community. A
recent study for the Minnesota and Wisconsin DOTSs as-
sessed the potential economic impacts of a proposed new
river crossing on a local downtown economy (51). The re-
searchers used shopper surveys (collected at the point of
sale in stores) along with a traffic intercept survey to iden-
tify who uses the downtown area, and the extent to which
those shoppers access downtown by means of a river
crossing. The survey found that the majority of shoppers in
the downtown area do not use the existing river crossing to
access the area and that it was possible that a new river
crossing bypassing downtown might enhance it as a desti-
nation by eliminating pass-through traffic in the area.

Other studies have used license plate data, collected
(with permission) at a sample of business locations, to de-
rive origin—destination patterns of shoppers. These include
studies of proposed new bridges and bypasses in Durand,
Wisconsin (52), and De Pere, Wisconsin (53). A direct sur-
vey of shoppers was conducted in downtown Sacramento,
California; that study focused on where visitors park and
shop, and how changes in parking fees at city-owned garages
would affect the economic development of the downtown
area (54).

Corridor Inventory Methods

“Windshield surveys” are inventories of the types of busi-
ness activities and business conditions that exist along a
highway right-of-way. These surveys have traditionally
been conducted by driving through a corridor where
changes are proposed. More recently, it has also been pos-
sible to use geographically coded business establishment
databases to compile similar corridor inventories.

Once the business inventory data were collected, sev-
eral studies used a spreadsheet-based model to assess
the vulnerability of local business establishments to fu-
ture losses associated with the transportation changes
that either (1) inhibit their local access, (2) bypass them,
or (3) take their property. For the studies of Wisconsin
Highway 29 (50) and the proposed Southwest Indiana
Highway (45), such surveys were conducted to identify the
number, type, and size of businesses that would be ef-
fected by transportation improvements. Spreadsheet
models were then applied to estimate the dependence of
each type of establishment on highway traffic, the vol-
ume of sales at each establishment, and the expected de-
crease in sales that would result when the highway im-
provements occurred. A similar spreadsheet model for
assessing business dependence on traffic flow changes
was also produced as part of an NCHRP study of im-
pacts of turn restrictions (55).
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The following is an example of a local business inven-
tory and customer analysis: Durand, Wisconsin, US High-
way 10 Relocation Alternatives (52).

Issue—The city of Durand, Wisconsin, was facing traf-
fic safety and congestion problems in its downtown area
because of the increase in heavy truck and pass-through
traffic. To address the problem, two alternative plans were
proposed: (1) relocate US Highway 10 north of downtown
Durand along a new right-of-way, connecting to a new
bridge across the Chippewa River; and (2) keep the cur-
rent highway alignment through downtown, connecting
to the new river bridge. Wisconsin DOT’s Economic Plan-
ning and Development Section conducted the study to as-
sess the effects of the two proposed alternatives on local
business.

Analysis—The analysis consisted of five steps:

» 2 license plate survey of customers in the parking lots
of four key businesses in the corridor, representing
restaurant, retail, and gasoline service establishments;

¢ computer matching of the license plates to their reg-
istered home locations;

e representation of the home locations and distances of
those business visitors by means of a geographic in-
formation system;

o classification of the extent to which the existing
business activities are highway-oriented or local-
serving, depending on the location of their customer
base; and

¢ forecasts of future changes in traffic levels along the
affected roads under both proposed scenarios.

Results—The study found that most of the surveyed
businesses were indeed highway dependent and would lose
some business if US Highway 10 traffic was diverted.
However, it also found that this loss would be largely off-
set by forecasted growth in local traffic along the existing
route, as well as by a realignment of State Highway 25
proposed as part of one of the options. As a result, it was
concluded that highway-oriented businesses would most
likely experience some fluctuation in sales after comple-
tion of the highway project, but that sales volumes should
subsequently return to previous levels. It was also recom-
mended that highway-oriented and downtown businesses
prepare an active marketing campaign to improve the city
as a tourist destination and recapture potential customers
from the US Highway 10 realignment. This recommenda-
tion was designed to support the city’s economy by at-
tracting tourism downtown, while keeping through traffic
out of that area. '
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Market Studies to Assess Impacts of Proposed Projects

Market studies are a second methodology sometimes used
(either alone or in conjunction with other methods) to
evaluate the economic development impacts of proposed
transportation investments. In general, market studies meas-
ure the existing level of supply and demand for some type
of business activity within an area, and then provide a basis
for forecasts of how supply and demand would change un-
der alternative future scenarios. This can include studies of
the office market, the tourism market, the real estate mar-
ket, or the market for industrial growth and location.

For transportation studies, market data and market fore-
casting models can be used to estimate how proposed proj-
ects would change the market size and/or cost of doing
business in a given area, leading to changes in its relative
competitiveness and thus also changing its expected future
share of broader economic growth. Market studies are gen-
erally site or corridor specific. These studies may be used
either to support an investment decision or as part of an
environmental impact analysis (as discussed later). The re-
sults of market studies are sometimes also used to develop
inputs for more detailed economic impact models (also
discussed later). For example, real estate market studies
can be used to forecast (1) the square footage of new de-
velopment likely to occur if a new transportation facility is
constructed, (2) the increase in property values (and related
tax revenue) that will accrue from new development at
land parcels served by a new transportation facility, and/or
(3) the increased employment that will occur as land is
developed.

Researchers in Maryland used a market analysis to
identify how alternatives for improved access to the Mid-
dle River Employment Center would impact land devel-
opment and, therefore, job creation (56). The researchers
evaluated the marketability of the site for development
given alternative transportation access improvements, and
identified whether or not each alternative would provide
sufficient access for a targeted list of businesses. The re-
searchers conducted an assessment of competing sites in
the region to identify absorption rates and rents in order to
determine the value of the land for development and the
level of employment the land could support.

For the proposed Griffin Light Rail Transit Line in
Hartford, separate studies were conducted of the markets
for residential and commercial development along the
study corridor (49). The results were used, in conjunction
with a survey of developers, to assess land development
opportunities and likely development scenarios.

An economic market analysis was also conducted for
the Monroe County (New York) Route 65 Airport Access
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of communities in other states (57). Similarly, for the
Eisenhower Parkway Extension in Macon, Georgia, re-
searchers compiled information on relevant case studies in
order to provide observations about the likely magnitude of
economic impacts attributable to the parkway extension
project (60).

In an effort to estimate the expected impacts of the
then-proposed new international airport in Denver, Colo-
rado National Banks conducted case studies of economic
impacts around three other new/expanded airports—
Dallas—Fort Worth Intemational Airport, Atlanta’s Hart-
field International Airport, and Kansas City International
Airport (61). Researchers studied business mix, timing of
growth, and critical infrastructure availability at these
airports. They also identified similarities and differences
among these airports and Stapleton International Airport
(at that time Denver’s major airport), in terms of inter-
national flights, on-airport development policies, suppor-
tive public policies, and other airport services that might
affect economic development in the vicinity of the airports.

Use of Productivity Impact Forecasts to Assess Impacts of
Proposed Projects

In a few cases, researchers have applied the findings from
state and national productivity research studies (as dis-
cussed later in this chapter) to forecast the aggregate eco-
nomic growth that is expected to result from proposed ad-
ditional highway spending. The Virginia DOT used this
approach to estimate the statewide productivity impacts asso-
ciated with 12 highway spending alternatives for proposed I-
73 (62). The study estimated the change in total economic ac-
tivity expected for every percentage change in highway capi-
tal expenditures, in terms of pessimistic, mid-range, and opti-
mistic results. The analysis was at a broad level that did not
distinguish how the economic growth would be affected by
differences in the highway location and level of use.

Regional Economic Models to Assess Impacts of
Proposed Projects

During the past decade, there has been a substantial in-
crease in the use of regional economic models as a means
for estimating the economic development impacts of trans-
portation investments. In application, regional economic
models are used to forecast how future economic growth in
a given region would change if various policies or projects
were to be implemented. These studies typically have four
components:

e abase case forecast of future economic growth or de-
cline in the region;
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e some technique to estimate how businesses would
grow in response to direct changes in their relative
operating costs and markets;

e input—output (I-O) tables to calculate overall changes
in the flow of money in the regional economy, in-
cluding indirect and induced effects; and

e forecast of a new scenario representing how future
economic growth or decline would be different than
the base case if the project were to be implemented.

A key element of these studies is that they represent
changes in the regional economy over a long period of
time (a 20- to 30-year analysis period is typical). The out-
puts from these studies are typically estimates of changes
in employment, personal income, business output, and
gross regional product (value added).

There are basically two approaches to the regional eco-
nomic modeling of transportation project impacts. One is
to rely on a “dynamic simulation model,” which forecasts
year-to-year changes in the regional economy under a base
case scenario and a project alternative scenario. This ap-
proach essentially encompasses all four study components
(as noted above) in a single model. The other approach is
to rely on an “input-output model,” which addresses only
the third study component. I-O models are static (lacking
any time component); therefore, they must be used to-
gether with other methods to generate long-term forecasts
and estimate how business competition and output are af-
fected by factors such as operating cost changes.

Dynamic Simulation Models of Specific Project or Program
Scenarios

The most frequently used regional forecasting/simulation
model in the United States is the REMI (Regional Eco-
nomic Models, Inc.) model (20). (This is referred to as a
dynamic model because it forecasts changes over time, as
opposed to a static model, which has no time dimension.)
That model includes base case forecasts, information on
interindustry (I-O) purchasing relationships, and modules
to forecast how alternative project or policy scenarios
would change economic and demographic patterns (in-
cluding not only business output and employment, but also
shifts in wages, prices, business productivity, cost of liv-
ing, and interregional migration of businesses and house-
holds) among regions within the United States. It can oper-
ate at several different levels of industry detail, but is most
commonly applied with 53 industry sectors. The model is
custom calibrated for any specified number of regions,
which can be defined to be any specific county or aggre-
gation of counties. This often makes it possible to repre-
sent subareas of a state or metropolitan area. The model
forecasts shifts in economic and demographic patterns for
the designated regions and the rest of the United States for
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a “base case” and “project alternative” scenario for each
year up to 2035.

The relevant inputs to this modeling system depend on
the type of transportation project and the purpose of the proj-
ect impact analysis. In some past studies they have included:

e Changes in household cost of living or disposable in-
come, because of savings in expenses of personal ve-
hicle operation and accidents, as well as costs of
parking, tolls, and fares;

e Changes in the cost of doing business, because of
savings in expenses of commercial vehicle operation
and accidents, driver “on-the-clock” travel time, and
commuter wage compensation for parking, tolls, and
other excess expenses;

e Additional shifts in tourism industry attraction, be-
cause of expansion of tourism markets;

e Additional changes in industrial and commercial
business growth, because of expanded accessibility
and opportunities for improved freight logistics, just-
in-time manufacturing, and scale economies of op-
eration, because of expanded supplier or customer
markets;

e Additional changes in the amenity or attractiveness
of living in a region, because of nonmonetary bene-
fits of improved air quality, mobility, or other qual-
ity-of-life factors;

e Changes in public spending associated with con-
struction and operation of the new or improved
transportation facilities; and '

¢ Changes in the pattern of demand for fuel, vehicle
repairs, medical care, and other elements of house-
hold and business spending.

These inputs have been derived primarily from travel
model calculations of user benefits, commercial or indus-
trial market studies, and/or project spending budgets.

The REMI model has been used to estimate the long-
term economic development impacts of many proposed
highway projects including Wisconsin Highway 29 (50),
Southwest Indiana Highway (45), Iowa Highway 20 (63),
Michigan US-131 extension to I-75 (64), Corridor 18 (69),
Avenue of the Saints (66), I-35 Corridor (67), Indianapo-
lis-Texas Corridor (68), 1-95 Extension in Maine (69),
Kentucky Highway 69 (30), Indiana US-31 (70), Louisi-
ana’s Zachary Taylor Parkway (46), and Maine’s East-
West Highway (7). In many of these studies, the
economic simulation model was used to forecast impacts
on different parts of the highway corridors and on the rest
of the state, and to forecast how the impacts would differ
for several alternative alignments. Of particular concern
for the multi-area studies was the analysis of the extent to
which economic growth within the corridor would be
occurring at the expense of the rest of the state,
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of 11 industry sectors) for 12 regions of the world through
the year 2050 (82,83). The scenarios involve different as-
sumptions regarding transportation, trade, and technology
mvestments and policies, affecting productivity, migration,
energy, and the environment. The scenarios provide a basis
for assessing planning needs in The Netherlands regarding
land use, transport, energy, and the natural environment. In
particular, the model and its alternative scenarios were ap-
plied to assess future needs to address road congestion in
The Netherlands and expansion of Amsterdam’s Schiphol
Airport.

The following is an example of regional project analysis
using a dynamic simulation model: the Mississippi River
Bridge and Zachary Taylor Parkway (46).

Issue—Economic development in central and northern
Louisiana has lagged significantly behind that of the state’s
southern tier. One factor identified by state and local offi-
cials as a growth constraint for those other arcas was the
absence of a major east—west highway and bridge crossing
the Mississippi River north of I-10 and south of I-20. There
is no bridge along a 100-mile stretch of the river. There is a
public ferry between New Roads and St. Francisville, but it
cannot carry trucks and it is also subject to closure during
days of high water levels or mechanical breakdowns. As a
result, trucks and buses have to drive an additional 60
miles to travel between those two cities. The proposed new
bridge, together with the proposed upgrading of existing
state routes east and west of the Mississippi River, com-
prise the Zachary Taylor Parkway, a 211-mile corridor
across the central and northem portions of Louisiana, con-
necting 1-49 to I-59.

Analysis—The Louisiana Department of Transportation
and Development study examined the economic impacts of
the proposed bridge and highway. The study bad five
elements:

e a spreadsheet analysis model of traffic diversion,
traveler time, expense, and accident cost savings;

¢ business surveys of truck origin—destination shipment
patterns and river crossing impacts on operating cost,
by type of industry;

e a tourism attraction market study of visitor origins,
destinations, and project effects on them;

e interviews of economic developers, together with an
industry screening model, to identify additional op-
portunities for business attraction refated to logistics
and market expansion opportunities; and

e a REMI model representing the nine parish (county)
highway corridor, the rest of the state of Louisiana,
and the rest of the United States. There was also a
separate benefit/cost spreadsheet analysis of net
benefits at the corridor and statewide levels.
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Results—The results were provided in terms of changes
in business competitiveness and year-by-year changes
(over 20 years) in total business output, gross regional
product, personal income, and employment for the corridor
and the rest of the state. Construction impacts and longer-
term impacts of the completed highway were analyzed
separately, and effects of cost savings to existing industries
were distinguished from more less-certain impacts on mar-
ket expansion. The employment effects were further split
by industry. Overall impacts included the following:

¢ Construction period employment—9,121 job-years in
the corridor, 9,598 job-years in the rest of the state.

e Construction period income—$176 million in the
corridor, $342 million in the rest of the state.

¢ Post-project employment (year 2035)—2,926 in the
corridor, 194 in the rest of the state.

¢ Post-project income (30 years)—$120 million in the
corridor, $78 million in the rest of the state.

A separate state-level benefit/cost study was also con-
ducted, in which benefits were measured (1) by the value
of user benefits and (2) by the value of additional disposable
personal income, adjusted for in-migration of new population.
Construction spending impacts were omitied from the in-
come benefit in recognition of their opportunity costs
(other spending foregone). The result was a traditional user
benefit/cost ratio of 1.46 and an income/cost ratio of 1.57.

Use of Input-Output (I-O) Models to Assess Impacts of
Specific Project Scenarios

[-O models contain information on interindustry relation-
ships. I-O models encompass accounting tables that de-
scribe, for each industry, the number of inputs that indus-
try requires from other industries to produce one unit of
output. These models provide multipliers that are applied
to the estimate of direct effects to calculate the total im-
pact on the economy. The total impacts are typically
measured in terms of business sales, GRP, wages, and jobs
in the region.

Nearly all transportation impact studies using I-O mod-
els in the United States have relied on one of three models
that are widely available and can be customized for any
county or aggregation of counties (including states and
larger regions). The three models are IMPLAN (/1), RIMS
II (84), and PC 1-O (83). RIMS provides tables of multipli-
ers that analysts can apply to their own spreadsheets.
IMPLAN and PC I-O, on the other hand, are programs that
query users in order to provide a description of the direct
effects, and then automatically generate estimates of the
indirect, induced, and total effects of the facility.
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I-O models alone can estimate the impacts of changes
in flows of money, but not the dynamics of business at-
traction or expansion over time resulting from changes in
business costs. Thus, they can be used as a stand-alone
means for estimating the job impacts of construction
spending (which is a flow of money). However, they must
be used in conjunction with a broader set of techniques to
forecast the effects of long-term economic development. In
particular, they require some other modeling mechanism or
set of assumptions to estimate how a project’s impacts on
business cost changes will affect regional business com-
petitiveness and growth. Some of the applications of I-O
models have just assumed that business output would grow
by the same amount as the cost savings. However, more
recent research provides a more realistic basis for estab-
lishing this relationship (86,87).

The pioneering application of I-O tables for the long-
term forecast of economic development impacts is the Re-
gional Economic Impact Model for Highway Systems
(REIMHS), developed in 1984 (88). That process, applied
for north-central Texas, included a series of calculations to
translate capital investment (for new highways) and user-
cost savings (from highway improvements) into expected
increases in the flow of income. Then, an I-O model was
applied to calculate the total value of additional business
output, wages, and jobs. REIMHS was also applied for
highways in Arkansas, Louisiana, New Mexico, Okla-
homa, and Texas (89).

A similar example is North Carolina’s analysis of the
expected employment and income growth that could be
supported by Interstate 40 between Wilmington and Ral-
eigh (90). Because the highway would pass through a rela-
tively rural and underdeveloped area of the state, employ-
ment and wage impacts associated with construction,
although not permanent, were also economically important
to the region. A new study of the proposed Monroe—
Gastonia, North Carolina, Connector also developed
estimates of the business attraction opportunities associated
with the proposed highway, and then applied an I-O model
to forecast overall regional impacts (97). Similarly,
researchers used an [-O model to estimate the job creation
and wage impacts of alternative highway investments for I-
71 in Ohio (92) and US-287 in Texas (93). In each of these
cases, additional external calculations were necessary to
assess the direct effects of transportation system improve-
ments on the business attraction or expansion.

A regional I-O model was also used to assess the eco-
nomic impacts of a proposed new intermodal (truck/rail)
facility in Adanta (94). That study applied a regional I-O
model to calculate the overall regional sales, eamings, and
job impacts of spending on project construction and ongo-
ing operations. The I-O model was also applied to calcu-
late impacts associated with travel efficiency cost savings,
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diversions, and profiles of the industries using each of
those three travel modes, to assess how high-speed rail
would change business operating costs in various indus-
tries. The researchers then translated those business cost
savings into business demand changes, and applied a
multiregional I-O model, which traced how impacts would
be distributed among different states.

Finally, an I-O model was used to assess four alterna-
tive scenarios for the DeKalb Peachtree Airport in Georgia
(100). The scenarios covered the full range of possibili-
ties—continuation, expansion, reduction, and closure of
the airport. The study examined the direct and multiplier
effects of changes in airport operation and visitor spending,
and also measured the airport’s positive impacts on local
tax revenue and its negative impacts on property values, as
well as the costs of redeveloping the land under the closure
scenario. The study concluded that continuation of existing
airport activity provided the greatest benefits for local eco-
nomic development.

Other applications of I-O models, to measure the eco-
nomic role of already-existing transportation facilities and
modes, are discussed later in this chapter.

The following is an example of regional project analysis
using an I-O model: the Slave Province Transportation
Corridor (97).

Issue—Although Canada’s Northwest Territories (NWT)
is rich in natural resources, it’s economic growth has been
constrained by the fact that it is far from major markets and
lacks the transportation infrastructure necessary to make
some of those resources viable in reaching those markets.
In response, the NWT government developed a strategy to
promote economic development through a series of trans-
portation investments and commissioned a series of studies
to examine their expected impacts.

One of those studies examined alternatives for im-
provements in NWT’s Slave Province. Each of the alterna-
tives featured some form of highway corridor from Yel-
lowknife to the Coronation Gulf, connecting existing and
proposed new mines with a proposed new deepwater port
providing direct access to markets in Europe and Asia.

Analysis—The analysis process involved four steps: (1)
a “base case” forecast of future economic growth using
provincial-level economic models; (2) development of
scenarios (based on market assessment of the expected pri-
vate sector investment and resulting output increase) repre-
senting the direct effects on development of renewable re-
sources (tourism and hydropower) and nonrenewable
resources (diamonds, gold, and metal mining); (3) estimation
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of indirect and induced effects on NWT and the rest of
Canada over time, using provincial and interprovincial I-O
models, together with a provincial-level economic fore-
casting model; and (4) a taxation revenue model that
reflected how additional income tax revenues at the pro-
vincial level would reduce federal transfer payments to the
province. There was also a separate benefit/cost study.

Results—The results were provided in terms of 20-year
forecasts of changes in employment, gross domestic product,
and tax revenues for the NWT and other provinces. The
total impacts, summed over a 20-year range (expressed in
1993 dollars, but not further discounted), included the fol-
lowing ranges for the four alternatives:

e Public and private sector capital investment; $0.8-3.9
billion.

¢ Gross domestic product; $9-32 billion in the NWT,
$5-18 billion in the rest of Canada.

e Employment: 27,000-103,000 in the NWT, 84,000
292,000 in the rest of Canada.

o Gross tax revenue: $4-12 billion in the NWT; $2-8
billion in the rest of Canada.

A separate national-level benefit/cost study was also
conducted in which benefits were measured in terms of the
additional mining output after adjusting for the value of
initial capital cost and reduced natural resource supply.
Tourism, indirect and induced effects, although included in
the regional economic development impact analysis, was
excluded from the benefit/cost analysis, because they were
considered to be internal redistributions of activity at the
national level. The result was a benefit/cost ratio of 1.3
using a 10 percent discount rate.

Hybrid Modeling Systems to Assess impacts of Proposed
Projects

Traffic and Economic Models

The state of Indiana developed an integrated modeling
system that includes a macroeconomic simulation model to
estimate economic impacts (J01). Indiana’s five-step mod-
eling system includes: (1) a travel demand model to esti-
mate traffic volumes and travel times on the highway net-
work both with and without improvements, (2) a program
designed to estimate travel efficiencies related to different
types of roadway improvements, (3) a set of linked spread-
sheet models developed to calculate direct economic bene-
fits by estimating how different types of businesses re-
spond to changes in transportation access and travel time,
(4) the REMI economic forecasting model to estimate total
economic growth impacts, and (5) a benefit/cost framework
for aggregating and discounting the economic benefits and
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calculating the stream of capital and operating costs to ar-
rive at a benefit/cost ratio. The Indiana DOT has continued
to expand the application of this modeling system and has
now completed its use in three corridor studies (45,102).

To calculate the economic impacts of Columbus’s in-
land port, the Mid-Ohio Regional Planning Commission de-
veloped a Freight Transportation Investment Model, which
used the REMI macroeconomic simulation model (103). The
Mid-Ohio Regional Planning Commission model uses travel
times savings to motor carriers, annual truck trips, and
value of time estimates as inputs to the model, which then
calculates the direct and indirect economic impacts of
transportation improvements serving the Inland Port.

Land-Use and Economic Models

In recent years many regional planning agencies have at-
tempted to integrate transportation and land-use modeling
to better predict future transportation demand. Most of the
land-use modeling systems do not reflect many economic
factors and interactions, and are thus not relevant here.
However, three models have been developed that attempt
to include significant economic factors to better reflect
how markets respond to changes in land use and transpor-
tation access. These three models merit some discussion.

The TELUS (Transportation, Economic, and Land-Use
System) model was developed by the New Jersey Trans-
portation Institute, Rutgers University, and the North New
Jersey Transportation Planning Authority to help MPOs
select projects for their transportation improvement pro-
grams (TIPs) (104). TELUS has three components: (1) a
database with key information about projects, (2) an I-O
model for estimating jobs created and the income and tax

impacts of projects, and (3) a land-use model for estimat-

ing property tax impacts. The research team used national
interindustry relationships, as well as relationships devel-
oped from New Jersey bid sheets, to develop impact fac-
tors and economic multipliers for the 1-O model. Multipli-
ers reflect the ratio of total/direct effects and are expressed
in terms of jobs (by industry), income, and GRP per mil-
lion dollars of original investment.

The METROSIM model is a unified and market-
oriented computer simulation model of multimodal trans-
portation and land use (Z05). The model takes into account
both how transportation projects are affected by the current
distribution of land uses and how, in the longer term, trans-
portation projects influence development patterns. Unlike
other land-use allocation models, this model takes into ac-
count how land markets operate. It allows basic and serv-
ice employment to respond to the transportation system
through actions of the labor market and how businesses
make decisions. The METROSIM model is a custom
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FORECASTING IMPACTS FOR PLANNING AND
REGULATORY REVIEW

An analysis of potential economic development impacts of
alternative transportation investments is sometimes in-
cluded as part of the environmental review process. The
scope of the analysis may vary greatly, depending on the
importance of the economic development impacts as a
planning consideration. Many times the required Environ-
mental Impact Report (EIR) makes only cursory mention
of economic development impacts, and these are fre-
quently limited to a brief summary of land takings or im-
pacts on the use of abutting property. For large-scale proj-
ects in the United States, the analysis of economic
development factors may also be included in an alterna-
tives analysis as required for U.S, federally funded major
highway or transit projects.

Economic Models

Where regional economic development analysis was a
major part of the EIR, there are some significant excep-
tions. For the Tren Urbano transit project in Puerto Rico, I-
O multipliers were applied to estimate regional employ-
ment impacts of the proposed project construction as part
of the EIR (110). For very large projects, such as Boston’s
Central Artery/Tunnel, a REMI simulation model was used
to project the consequences of build versus no-build sce-
narios for regional economic growth (171).

Market Studies

The analysis of localized impacts tends to use more quali-
tative methods. One reason for this is that the more ana-
Iytical economic modeling methods generally cannot be
applied at the community or neighborhood level because of
the unavailability of required data. Many studies of local
impacts sometimes use real estate market analysis as a ba-
sis for identifying the square footage of development by
type that is likely to result in a corridor when a new trans-
portation investment is made. Rules of thumb regarding the
number of employees per 1,000 square feet of different
types of development are then applied to the results of the
market analysis to derive the employment impacts of the
transportation project. An example of this is the highway
project in Monroe County, New York (57).

Site Analysis

Local impacts related to business dislocations are a re-
quired economic impact component of environmental im-
pact assessments. To identify the number of dislocations,
researchers conduct site analysis to record the location and
type of all business establishments likely to be dislocated
by alternative transportation investments. To estimate the
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number of jobs associated with these businesses, research-
ers may either contact the businesses and request informa-
tion about employment levels or they may estimate em-
ployment based on an estimate of the square footage of
each business. Examples include EIRs for the Old Colony
Rail Line in Massachusetts (112), the Tren Urbano Transit
project in Puerto Rico (/10), the Orange Line replacement
in Boston (/13), and 1-85 improvements in South Carolina
(114). Displacement analysis usually includes an assess-
ment of opportunities to relocate businesses within the
same community, thus simply relocating jobs.

Interviews with business owners, economic develop-
ment professionals, and real estate professionals are often
used to understand the types of economic impacts likely to
result from a ftransportation investment. Although
interviews may be used as a component of many of the
types of studies described above, they often play a promi-
nent role in major investment studies and environmental
impact analyses. One reason for this is the lack of data
available at the local and corridor level. Researchers often
rely on local knowledge to provide qualitative (and some-
times quantitative) information about existing and pro-
jected economic conditions, and to provide a check against
secondary data sources. Examples include North Carolina
US-64 (115) and Indiana US-35 (102).

PUBLIC EDUCATION—DEMONSTRATING THE ECONOMIC
ROLES OF EXISTING FACILITIES AND SERVICES

One type of study, commonly conducted by state DOTs
and MPOs in the United States, documents how existing
transportation facilities play a role in the overall economy.
These facilities are almost always a terminal or transfer fa-
cility (e.g., airport or water port) or else an entire mode
(e.g., highways or public transit). Although these studies
conducted for public education are often referred to as
“economic impact” studies, technically they are actually
documenting either “economic contribution,” that is,
showing how money generated by the transportation fa-
cilities flow through the regional or state economy, or
“economic dependence,” that is, itemizing the extent to
which jobs and business costs in the region depend on the
continuing existence of the transportation facilities or
services. Sometimes these studies also estimate the associ-
ated tax revenues (including income, sales, and property
taxes) generated as a direct or indirect consequence of the
transportation facility.

Input-Output Models: The Economic Contributions of
Specific Facilities

Studies that review the flow of dollars generated by exist-
ing transportation facilities are most often conducted for
airports, water (sea or river) ports, or recreation roads.
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They generally do not include analysis of alternative future
scenarios for change in activity, but instead focus on
documentation of existing conditions and activity. Studies
of the economic contributions of individual airports in-
clude the Baltimore-~Washington International Airport
(116); Chicago Airport System (/I17); Honolulu Interna-
tional Airport (118); Portland, Maine, International Jetport
(119); and San Diego International Airport (120). Similar
documentation of the total economic contribution of state-
wide and national airport systems includes Colorado (121),
Massachusetts (/22), North Carolina (123), New York (124),
Oregon (125), Pennsylvania (126), Wisconsin (127), and
Civil Aviation in the United States (128).

Studies of the economic contributions of ports include
individual ports such as the Port of Baltimore (/29), Port
of Portland (130), and Eastport Port Authority (131), as
well as entire statewide port systems such as Florida’s sea-
ports (132) and river systems such as ports along the Ten-
nessee~-Tombigbee Waterway (133).

All of the above-cited studies of economic contribution
use a two-step process. The first step is to develop estimates
of the direct effects of these facilities on user spending and as-
sociated jobs. The second step is then to apply multipliers
from a regional [-O model to estimate the indirect and in-
duced economic effects of these existing facilities.

For the first step—develop the necessary estimates of
direct effects—researchers generally use one of two meth-
ods. The easier approach is to contact individuals associ-
ated with the operation of the transportation facility to
collect data on the number of persons employed at the fa-
cility, passenger activity, freight flow through the facility,
and other activities related to the facility. These data are
combined with secondary data, such as profiles of typical
visitor spending patterns and the value of shipments, to
calculate the direct dollar and employment impacts of the
facility for use in the I-O model. This approach is particu-
larly practical when the study encompasses many sites.
Examples include the previously referenced studies of all
airports in North Carolina and all seaports in Florida.

The more accurate method for calculating direct effects
of airports and water ports is to conduct separate surveys
of passengers, businesses located at facilities, and busi-
nesses using the transportation facility. The surveys can
cover passenger spending at the (air or sea) port, business
spending on the use of the port, tourism associated with the
use of the port, industry cargo flowing through the port,
and activities of local businesses dependent on proximity
to the port. This approach is often labor intensive, requir-
ing significant interview time as well as survey resources.
Examples include the previously referenced studies of the
Port of Portland; the airports of Honolulu, Baltimore-
Washington, San Diego, and Portland; and the study of all
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e surveys of a sample of private and public aircraft
passengers, to document visitation and spending pat-
terns by nonresidents;

¢ surveys of travel agencies, to document commercial
traveler origin—destination patterns;

e interviews with all airport managers and airport ten-
ants concerning their business activity at the airports;
and

e airport area visits to identify and interview nearby
establishments that rely on the airports for some or
all of their business.

A spreadsheet system was then applied to analyze the
collected data and calculate for each airport the number of
workers and associated income attributable to (1) direct
operation of the airport, (2) air freight and passenger serv-
ices located at or adjacent to the airport, and (3) other off-
airport business relying on the airport for their business
revenues. An important aspect of this analysis was that ex-
plicit attention was given to avoid double counting, and
only the portion of those business activities attributable to
airport users residing outside of the area, who would not
otherwise be visiting without the airport, were counted.

I-O muttipliers, which were constructed (from RIMS-II)
for the county surrounding each airport as well as for the
state as a whole, were used to calculate overall economic
impacts. Those multipliers were applied for each major
category of airport and related business activity to calcu-
late the total impact of each airport on jobs, wages, and
business sales from both the local area (county) and state-
wide perspectives.

Results—The results were presented in a report entitled,
Massachusetts” Public-Use Airports Are Serious Business.
The following major points were included:

¢ Each year, the state’s 42 public-use airports (exclud-
ing the two Boston area airports) directly support
5,174 jobs in their communities, plus another 3,878
jobs attributable to indirect and induced impacts in
the surrounding areas.

¢ The total effect from the statewide perspective is
$245 million of annual wages for workers in the state.

e The airports also provide important recreation, educa-
tion, and public safety services for their communities.

Input-Output Models: The Economic Contribution of
Entire Modes

The same kind of multiplier analysis described for air/sea-
ports has also been used for highway construction and
public transit operations at the national level. The Federal
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Highway Administration (FHWA) conducted a study of the
total number of jobs supported in the national economy by
highway construction (/36), while the American Public
Transit Association conducted a study of the total number
of jobs supported by the operation of public transit services
(137). In both cases, the focus was on calculating the total
number of jobs.

The national studies have differed from the individual
facility and statewide studies in the type of model used.
Rather than relying on a static I-O model, both of these
studies used a dynamic economic simulation model, the
REMI model, which accounted for price and wage effects
in addition to including (interindustry) I-O relationships.
However, in both cases cited here, the study focused just
on the effect of spending money (on highway construction
and transit operations), and not on the economic benefit of
having these transportation modes and services available.

Scenario Analysis: Demonstrating Economic Dependence
on Existing Facilities and Services

Studies aimed at demonstrating the economic losses to a
region, should a facility close or substantially alter opera-
tions, are most often conducted for public transit systems,
Three examples illustrate this type of study.

The San Diego Association of Governments conducted
a study to evaluate the economic impact of public transit
on the San Diego region, including not only the economic
contribution of the system to the regional economy but also
the magnitude of cost savings and business output that
would not occur if the transit system did not exist (/38). In
an effort to address criticism that the public transit system
is oversubsidized, the researchers looked at the economic
impact of maintaining the system in terms of (1) the impact
on job creation and higher business sales of federal and
state funds expended on public transit, (2) the monetary
value of congestion relief measured in terms of value of
time savings, (3) cost savings related to air quality im-
provements (i.€., costs of cleanup avoided), and (4) in-
creased output due to greater labor force participation.

The Miami Valley (Ohio) Regional Transit Authority
also assessed the economic impact of its bus system in
terms of how the region’s economy would suffer if the
transit system did not exist (139). The data collection in-
cluded a broad set of surveys covering Regional Transit
Authority riders, workers, and vendors. The economic im-
pact was measured in terms of the total jobs lost, and the
value of increased accidents, increased congestion, in-
creased air pollution, and increased public assistance that
would result without the system. I-O multipliers were ap-
plied to calculate the total impact on the regional economy,
inctuding effects on suppliers and consumer sales.
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At the national level, the Campaign for Efficient Pas-
senger Transportation conducted a study to measure the
benefit of maintaiming public transit by estimating the
added public and private costs that would be incurred if
there was no public transportation (I40). Information was
drawn from existing research literature to derive estimates
of the value of excess costs that would be incurred if transit
riders were to shift to car travel (or else go on welfare).
These estimates included user traveling, congestion, accident
reduction, parking, social program, roadway maintenance,
and emergency response cost savings, in addition to other
benefits. All of these costs affect personal and net business
income, although implications for national economic growth
were not directly addressed.

Other studies of local transit system impacts parallel
the above studies, in that they itemize the wide range of
excess costs that would be incurred without the transit
system. These include studies of transit in the Housa-
tonic (Connecticut) area (I41) and Atlanta (142). A dif-
ferent approach was done to assess the economic devel-
opment contribution of transit in San Antonio, Texas.
That study showed the differences in costs and spending
patterns associated with transit and auto usage, and then
applied an 1-O model to show that transit spending
keeps more money in the local economy, whereas
automobile-related spending has greater “leakage” of dol-
lars out of the local area (143).

There are several guides that describe the processes for
itemizing the economic benefits associated with transit
systems and they are listed in the Bibliography of Eco-
nomic Development Impact Literature and Guides. Most of
the individual studies cited here, as well as those reference
guides, address the existing economic effects of transit on
spending by households and businesses, but do not forecast
changes in a region’s future economic growth or develop-
ment. The forecasting of future regional economic devel-
opment impacts associated with alternative scenarios for
transit services were discussed previously in the context of
evaluating proposed projects.

The following is an example of a local study of a trans-
portation mode: Housatonic Area Regional Transit (141).

Issue—The Housatonic Area Regional Transit District
(HART), in Danbury, Connecticut, wanted to improve
public understanding that a transit system is “more than
just a social program,” and is indeed “an economic player”
in the community. To illustrate the breadth of ways in
which transit services affect the local economy, HART
commissioned a study of the community role and benefits
of HART services.
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Pre/Post Comparisons to Measure Regional (System-Wide)
Impacts

For highway programs, there also have been pre/post
studies, focusing on the impact of entire highway invest-
ment programs. Those studies typically include “before-
and-after” data on regional economic conditions in the
study area, and also compare changes over time in that area
with economic changes in other regions.

An example of time-series comparison is the FHWA
study of economic impacts associated with a series of
highway, seaport, and railroad improvements made in the
Mississippi Delta region (incorporating portions of seven
states) between 1990 and 1995 (144). The study used U.S.
Bureau of Labor Statistics data to calculate the change in
regional employment from 1990 through 1995, compared
with changes occurring at the national level. The study
found that employment in the region grew nearly 20
percent faster in the area of transportation investment than
in the nation as a whole. The study also recorded changes
in labor force, unemployment, gross domestic product,
population, international visitations, state tourism, public
roads, miles of state roads, annual vehicle miles of travel,
motor fuel tax rates, capital outlays for roads, port tonnage,
and other factors to support a conclusion that the
transportation investments made in the region stimulated
economic growth. No statistical methods or control groups
were used to assess causality between economic growth
and transportation investments. Instead, the researchers
interviewed key stakeholders and businesses in the region
and solicited their comments on the importance of the
transportation improvements to the region’s economic
growth. Those surveyed expressed a strong perception that
the trans-portation investments in the region were indeed a
key to the region’s growth, as were supporting government
initiatives and private sector support.

Another study (/45) examined economic impacts of the
Appalachian Development Highway System (ADHS). That
study used a pre/post time series to measure economic
changes in the affected Appalachian counties, and com-
pared those changes with a statistical control group of
other counties. It is described in more detail in the follow-
ing example.

The following is an example of comparative pre/post
impact measurement: the Appalachian Development High-
way System (145).

Issue—The Appalachian Regional Commission (ARC)
was established in 1965 with the goal of improving regional
economic development in an isolated and economically
depressed region of the United States. Its most prominent
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element was the initiation of an Appalachian development
highway system, intended to open “areas with a development
potential where commerce and communication have been in-
hibited by lack of adequate access.” Subsequently, a series of
studies on the effectiveness of this program have been con-
ducted. One such study that compared before-and-after
changes with a control group of other areas is described here.

Analysis—First, the study identified 391 counties in the
Appalachian region. For each one, a county outside of the
Appalachian region, which, as of 1959, was statistically
matched to be its nearest twin in terms of population,
economic profile, income level, distance from larger cities,
and access to interstate highways was also identified.
These twins represented a control group. To verify its
appropriateness, the economic performance of the control
group was compared with that of the ARC counties over a
6-year period preceding the start of the ARC (1939 to 1965)
and found to have no statistically significant difference.

The study then tracked the economic (income)
growth of the Appalachian and control counties over the
initial start of ARC programs (1965 to 1969) and subse-
quent 21 years (1969 to 1991), during which there were
continuing ARC investments in highways and other
programs. Three subgroups of Appalachian counties
were also identified: (1) those that had an interstate
highway present, (2) those that had at least 3 miles of
Appalachian development highways built during the pe-
riod, and (3) those that had been designated as Appala-
chian Growth Centers.

Results—The analysis results were provided as the
income growth rates among the Appalachian counties
compared with that of their control group counterparts. It
was found that the Appalachian counties grew faster, but
that this difference was particularly large for those counties
with Appalachian highway investments. The additional
growth when compared with their control group counter-
parts from 1969 to 1991 were:

¢ +17 percent for all 391 counties served by the ARC,

* +32 percent for the 110 ARC counties with Appala-
chian Development Highways, and

* +15 percent for the 152 ARC counties with existing
interstate highways (including those with no
interchanges).

The Wisconsin DOT has also studied the overall state-
wide impact of its highway investments by completing a se-
ries of in-house research projects documenting how the spatial
pattems of growth in business location and tourism changed
over time, following the completion of new highways, reha-
bilitation projects, and bypass routes (146-148).
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Pre/Post Case Studies of Localized Economic
Development Impacts

Bypass Highways

There have been many case studies that examined the
community economic development effects of local high-
ways that bypass town centers. These studies have focused
on assessing pre/post changes in the level of business ac-
tivity in the town centers. They include a Wisconsin study
of 17 communities (149), a Kansas study of 21 communi-
ties (150), an Towa study of 11 communitics (157), a Wash-
ington State study of 3 communities (152), and statewide
studies of bypassed towns in Texas (/53) and North Caro-
lina (154). Highly detailed case studies of bypassed towns
have also been done in Australia (155).

These various studies have largely relied on a combina-
tion of employment trend data and business interviews to
assess whether business activity in the central business
districts of small and medium-size towns declined after a
new highway allowed through traffic to bypass that area.
The studies essentially all showed that local factors can
lead to positive or negative economic impacts on the cen-
tral business districts. They generally concluded that by-
passes typically bad relatively little net impact on the eco-
nomic activity in most communities, and those impacts
were as often positive as negative. The larger and more
tourist-oriented communities were most likely to enjoy
positive impacts. When there were negative impacts, most
of them were in smaller communities.

Highway Interchanges and Medians

Other nationwide case studies have examined localized
economic development patterns associated with the open-
ings of new highway interchanges in local areas (156) and the
changes in business patterns associated with the imposition of
highway median barriers restricting turns into businesses (55).
Both types of studies collected information on cases through-
out the United States, and how the patterns of business es-
tablishments at those locations changed compared with
surrounding areas that were not directly affected.

Highway Rehabilitation

Wisconsin also has assembled case studies of the impacts
of highway rehabilitation projects. Those case studies cov-
ered impacts on user travel time and cost, safety, tourism
impacts, and the relationship to local economic develop-
ment initiatives (148).

Regional Highway Corridor Projects

In the United States, most of the pre/post studies of eco-
nomic development impacts have been either at the regional
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bypasses “as the first in a series of case studies which are
examining the regional development effects of infrastruc-
ture investment, and assessing whether significant eco-
nomic growth benefits are omitted in conventional
benefit/cost analysis.” Both are small towns, and their by-
passes were part of a more extensive project of upgrading
the Hume Highway from Sydney to Melbourne.

Analysis—The analysis process involved six elements:

e measurement of the change in waffic volumes
through the towns;

e face-to-face interviews with retail and tourism busi-
nesses in the towns, with a follow-up telephone sur-
vey, to collect information on actual changes in busi-
ness sales and employment as well as their expected
future changes;

¢ amail survey of retail and tourist businesses in the
neighboring towns of Moss Vale and Bowral, to serve
as a control group;

¢ amail survey of manufacturing businesses in all four
towns and surrounding areas, to collect information
on changes in their production and freight costs;

e contacts with city officials and real estate brokers to
obtain information on land and property values and
changes in income tax revenues; and

e asurvey of tourists along the Hume Highway.

Results—The study found that the loss of local traffic
congestion increased the relative tourist and shopper ap-
peal of Berrima from 1993 to 1995, leading to net in-
creases of 7 percent in gross sales, 2 percent in employ-
ment, 8 percent in property values, and 5 percent in income
tax revenue. Surveys indicated expectations that these in-
creases would double in the long run. Conversely, Mit-
tagong’s economy suffered short-term losses of 6 percent
in gross sales, 3 percent in employment, and 4 percent in
income tax revenues, with no loss in property values.
However, local business operators perceived those changes
to be short-term effects of traffic rerouting and still anticipated
net increases in their long-term patterns. It was concluded that
the Berrima impacts appeared more positive because of the
town’s greater “historic appeal,” greater increase in park-
ing, and the longer time period for observing changes.

Use of Economic Simulation Models to Assess Highway
System Impacts

In some cases, simulation models have also been employed
to assess changes in economic conditions before and
after a transportation investment and to pinpoint causal-
ity for differences over time. A 1998 study for the ARC
used an econometric model “to measure, in retrospect, the
extent to which the completed portions of the Appalachian
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Development Highways System (ADHS) have contributed
to the economic well-being of Appalachia” (160). The re-
searchers used the REMI forecasting and simulation model
as a primary research tool. (Because that model is normally
used to forecast future conditions resulting from a pro-
posed project or program, a full discussion was provided
earlier in this chapter, in the context of its primary use for
investment decision making.) In this particular study of
the ADHS, the researchers wanted to adapt the economic
simulation model to forecast how past regional economic
growth would have been different had the ADHS never been
built, so they could compare those expected conditions with
actual economic conditions that have occurred since the
highway investments were made. The study estimated the
travel efficiencies and business cost competitiveness im-
provements resulting from completion of segments of the
ADHS, and then used the economic simulation model to
calculate changes in the region’s economy. Researchers
used the model results to calculate the net present value of
the highway investment, the internal rate of return of the
highway investment, and a benefit/cost ratio.

Use of Input-Output Models to Assess Highway System
Impacts

Several state transportation departments also have com-
missioned studies of the effects of their highway programs
on statewide economic development. Studies of statewide
highway systems in Texas, Maryland, and Kansas esti-
mated the statewide economic growth impact of their
highway spending programs. In each case, researchers used
an 1-O model to calculate the total economic activity sup-
ported by highway spending and subsequent purchases of
labor, goods, and services (89,161-163). Using the results
from the I-O modeling, these studies assessed how the
state’s economy would differ with and without the high-
way investment. The Maryland study also employed an
econometric model to account for changes in business op-
erating costs over time and industry “cost functions” to
capture business productivity growth attributable to high-
way investment.

Statistical Analysis Models of the National and Regional
Productivity Benefits of Prior Highway Spending

Beginning in the late 1980s, a series of academic research
studies in the United States and The Netherlands examined
regional or national economic growth and change over
time, applying regression and simultaneous equation mod-
els to assess the relationship between levels of transporta-
tion investment and resulting changes in business location
and regional development patterns. This included work
done in the United States by Duffy-Deno and Eberts (164)
and work in The Netherlands by Evers et al. (165).
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A separate group of researchers addressed a different
question, which was how the existing stock of transportation
infrastructure has affected national economic productivity
and the level of national economic growth over time. For
each of these studies, the amount of transportation infra-
structure was measured as the dollar value of the “capital
stock,” which essentially represents an estimate of the
amount of usable highway facilities in the nation. Pio-
neering work on this topic by Aschauer (I166) in 1989
showed a positive relationship between highway capital
stock and productivity. Subsequently, other studies were
conducted to refine the magnitude and causation of those
estimated effects. These include (among others) studies in
the United States by Munnell (167), Pinnoi (168), and Bell
and McGuire (169), and in The Netherlands by Toen-Gout
and van Sinderen (I70). Critical reviews of this line of re-
search are provided by Arsen (35) and Boarnet (36).

More recent work by Nadiri (27) has further refined the
causal relationship and shown how it varies by industry, as
well as over time. His finding of declining productivity
benefits over time was attributed to a more built-up high-
way network in recent decades. Additional work by Frau-
meni (I71) has addressed a remaining issue, which is the
problem of valuing the accrued capital stock of highways.
This work has attempted to more closely represent the ag-
gregate level of usable capacity or service provided by
highways, rather than merely be an economic measure of
depreciated prior spending.

Some of the critiques of this line of research concern
not the historical analysis or models, but rather how the
findings are interpreted. One interpretation is that the re-
search findings reflect the economic returns from trans-
portation efficiency improvements in the past and do not
necessarily conclude that continuing highway building will
bring similar efficiency benefits or economic growth (39).

In the United Kingdom, the Standing Committee on
Trunk Road Assessment recently completed a 3-year re-
view of worldwide evidence and literature regarding trans-
port effects on the economy (38). The committee con-
cluded that “theoretical effects can exist but none of them
is guaranteed . . . Generalisations about the effects of
transport on the economy are subject to strong dependence
on local circumstances and conditions.”

Statistical Analysis Studies: Local Property Value Impacts
of Rail Transit

Pre/post studies of changes in property values have pri-
marily been used to measure the impacts of fixed rail pub-
lic transit lines. The most famous are the two sets of BART
(Bay Area Rapid Transit) impact studies in northern Cali-
fornia. These are classic examples of post-project evalua-
tions, which have been used extensively as case study
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CURRENT STATE OF AGENCY PRACTICE

OVERVIEW: DIMENSIONS OF AGENCY PLANNING AND
OPERATION

Transportation planning agencies—whether operating at
the national, state/province, or metropolitan level—usually
have a range of responsibilities for programs or projects
spanning planning, prioritizing, design decision making,
evaluation, and public education. Economic development
concerns may play a primary or secondary role in any of
these functions. This leads to the following types of agency
involvement with economic development impacts:

o General Investment Programs—Some agencies ex-
plicitly recognize economic development as a factor
to be considered in project selection (for their pri-
mary transportation investment programs);

e Special Economic Development Programs—Some
agencies offer special transportation investment
programs aimed specifically at promoting economic
development;

® Regulatory Involvement—Some agencies estimate
potential economic development impacts of proposed
projects as a required part of the broader environ-
mental impact assessment process; and/or

s FEvaluation or Education—Some agencies measure
economic development impacts of past investments
either to evaluate their past investment strategies or
to demonstrate their benefits for public education,

This chapter explores how transportation planning
agencies have become involved with each of the above
types of programs or processes. The following sections
address these topics: (1) the various uses that transporta-
tion planning agencies have for economic development
impact studies, (2) the scope of impact measurement in the
agency studies, (3) the methods employed to measure those
impacts, (4) the policies the agencies have regarding roles
of economic development impacts in investment decision
making, and (5) the types of special programs they offer to
promote desired economic development impacts.

The primary source of information for this chapter is
the survey of transportation planning agencies described
previously in chapter 1. The survey questionnaire is pro-
vided in Appendix A.

USE OF ECONOMIC DEVELOPMENT IMPACT
STUDIES

Motivations for Valuing Project or Program Impacts

Before focusing specifically on economic development, it
is useful to note the extent to which transportation planning
agencies perform any kind of empirical analysis of the
economic value of their projects or programs (in terms of
either user-benefit or economic development impact). Sur-
vey results, shown in Figure 4, indicate that a majority of
the agencies have at some time conducted assessments of
the value of road, airport, and railroad projects. However,
only a minority (between one-third and one-half) has a
policy of regularly calculating such values for their major
projects. Such economic valuation is less common for
public transit and water (port) projects.

The major reasons for assessing the value of project im-
pacts are reported to be (in order of descending frequency):

benefit/cost analysis,
e program or project planning, and
e public information or discussion.

Conversely, when the values of impacts or benefits as-
sociated with transportation projects are not assessed, the
most common reasons for not doing so are that they are not
needed or required, or that there is no demand or audience
for the information. A more complete breakdown of the
reported motivations for assessing the value of project im-
pacts is shown in Table 2.

Reliance on Economic Development Impact Analysis

Economic development impact analysis is essentially
never viewed as a substitute for the evaluation of trans-
portation system (user) impact analysis. Rather, it is
used as a complementary form of analysis, which pro-
vides insight into some nonuser impacts. Figure 5 shows
that for all transportation modes economic development
impact analysis is conducted by fewer agencies than trans-
portation system (user) impact analysis. There are also some
differences among types of agencies: the metropolitan plan-
ning agencies are less likely to assess economic develop-
ment impacts than are state and provincial transportation
departments.
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TABLE 2

PURPOSES FOR ASSESSING THE VALUE OF PROJECT OR PROG

Percentage of All Agencie:

Studies for the (

Purpose for Assessing Impacts Highways Transit
a. Program or project planning 84 58
b. Rank alternatives 69 50
¢. Environmental impact assessment 57 42
d. Benefit/cost analysis 86 63
e. Evaluate prior investment 12 8
f. Public information or discussion 65 58
g. Other 6 4

*Many agencies had more than one purpose for assessing impacts.
Source: Survey of transportation planning agencies (question 5).

Motivations for Specifically Focusing on Economic
Development

Motivations for specifically studying economic develop-
ment impacts differed from the broader motivations for
valuing user benefits or impacts. Figure 6 shows the per-
centage of respondents reporting each major reason for
studying economic development impacts.

These results show that more than one-half (50 to 60
percent) of all agencies reported having been motivated to
study economic development impacts as a response to lo-
cal concerns about the adverse effects of proposed projects,
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FIGURE 6 Motivation for specifically studying economic development impacts. (Source: Survey of transportation
planning agencies, question 16.)

Types of Applications such as new or expanded highways or transit lines. For

other modes, these projects tend to be specific terminals,
Economic developmeni impacts are usually assessed for such as airports, seaports, or rail/truck intermodal facilities.
large infrastructure projects. For highway and transit Economic impact analysis is done less commonly at the
modes these are likely to be major system improvements, state/province or metropolitan area for entire spending
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programs or for incremental system improvements, pre-
sumably because of greater difficulty in establishing the
causal link between spending and economic growth at
those geographic levels. The following list cites the most
common types of subjects for the assessment of economic
development impacts, as derived from those respondents
answering yes to question 7 of the survey questionnaire
(percentages reflect the portion of all agencies that have
conducted at least one study of economic development im-
pacts for that mode):

e Road transport investments—Highway system ca-
pacity enhancement (97 percent), highway inter-
change (46 percent), and overall spending program
(46 percent).

o Public transit investments—System capacity en-
hancements (64 percent) and intermodal (bus/car) fa-
cilities (50 percent).

¢ Rail transport investments—Intermodal rail/truck fa-
cilities (71 percent) and rail system capacity en-
hancements (66 percent).

e Air transport investments— Airport facilities (53 per-
cent) and equipment/facilities upgrade (41 percent).

e Sea transport investments—Seaport facilities (62
percent) and intermodal (sea/rail/truck) facilities (54
percent).

Use for Project Justification
It is notable that among agencies that have assessed the

economic development impacts of a project, roughly one-
half have justified some specific projects primarily on the
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¢ “only system enhancement and economic develop-
ment projects are selected using economic develop-
ment potential as a criteria.”

* “benefit/cost analysis is conducted for all projects;
economic development impacts are also assessed for
certain projects that are proposed based on their eco-
nomic impact on local economies, business, and jobs.”

e “for compliance with federal, state, and local laws;
for large-scale projects that could require alternative
funding sources; all projects significantly affecting
the environment undergo economic analysis.”

* “most all projects for which an environmental impact
report is required, as such reports must include so-
cioeconomic and community impacts and they can
include project effects on economic development,
activity, and employment,”

¢ “no formal rules; informally, decisions are made
when there is a determination that facility use/needed
expansion is predicated on economic growth.”

o “the (state’s) project prioritization procedures consider a
subjective assessment of economic development poten-
tial or support of existing or ongoing development.”

* “required for all new start transit projects; generally
used on other projects as well, because we prefer to
have broad evaluation measures available and we
have in-house expertise (to perform the analysis).”

¢ “on projects that are (1) expensive, (2) environmen-
tally or historically significant, or (3) controversial—
these types are candidates for economic development
impact assessment.”

* “nced public relations value to support the project.”

SCOPE OF ECONOMIC DEVELOPMENT IMPACT STUDIES
Impact Measures

There are many different ways of measuring economic de-
velopment impacts of transportation investments, as de-
scribed in chapter 2 and Figure 1. When selecting among
those impact measures there are several factors to be consid-
ered, including: (1) information available, (2) usefulness for
public information, and (3) usefulness for decision makin g.

The most popular measures of economic development
impacts as used in studies by transportation planning
agencies (shown earlier in Figure 1) are employment, personal
income, and tourism. In the past, a lower percentage of
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agencies have also assessed effects on business output,
business productivity, business (dis)location, and property
values/development. However, survey respondents felt that
there were significant differences in the measures of great-
est public interest and those of greatest importance to deci-
sion makers. These differences are shown in the following
list, which presents the most widely used measures of eco-
nomic development for each of these different criteria as
derived from the responses to questions 1-4 of the survey
questionnaire (percentages reflect the portion of all agen-
cies that have conducted a study of economic development
impacts):

* Most frequent in past studies—Employment (79 per-
cent), personal income (57 percent), and tourism (57
percent),

* Most useful for public information—Employment (76
percent) and property development and values (28
percent).

° Most interest for potential future studies—Employ-
ment (77 percent), tourism (68 percent), and business
(dis)location (66 percent).

* Most important for decision makers—Employment
(52 percent), economic output (33 percent), and
tourism (29 percent).

Although the survey shows that many different measures
of economic development impacts have been used by pub-
lic agencies, this state of practice is consistent with the
academic research literature described in this chapter,
which has also used essentially all of these different impact
measures.

Among agencies using these economic development
impact measures, the ones perceived as most important for
communicating to the public are employment and property
development/property values. Those rated as most impor-
tant to decision makers are employment, economic output,
and tourism. Those rated as most desired for future analy-
ses are employment, tourism, and business location pat-
terns. Weighing all of these criteria, employment changes
represent the most important and universally recognized
measure of economic development impacts.

Study Area and Time Frame

Economic development impacts must be defined in terms
of a specific study area (as discussed in chapter 2). The
vast majority (more than 80 percent) of agencies conduct-
ing economic development impact studies reported con-
ducting such studies both for the agency’s own jurisdiction
(i.e., the state, province, or metropolitan region) and for the
localized area surrounding the project itself. Only two
states and two Canadian provinces reported also assessing
economic development impacts at the national level.
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TABLE 3

ECONOMIC DATA SOURCES USED IN ASSESSING ECONOMIC

Source of Economic Data

Agenci
Assess

Census and other population and workforce data
Local interviews or surveys

Local/regional economic forecasts

Freight or commodity flow data

Economic Census or BEA business data
Tourism, convention, and visitor data

County Business Patterns and other employment data

Business market studies of local area

BTS travel data

Case studies of other areas

Private business data sources (ABI, D&B, etc.)
Property value data

All other types of data

Note: BEA =U.S. Bureau of Economic Analysis: BTS =U.S. Bureau of Tran

Business Lists; D&B = Dun & Bradstreet.

Source: Survey of transportation planning agencies (question 12); results amon;

question 7.

Nearly all (98 percent) of the agencies reported con-
ducting forecasting studies, focusing on expected impacts
of proposed projects. Far fewer agencies (47 percent) re-
ported conducting evaluative studies, focusing on the
measurement of actual impacts of past investments. How-
ever, there were significant differences among agencies in
the amount of evaluative analysis reported. The rate was
highest for Canadian provinces (85 percent), and signifi-
cantly lower for states (42 percent).

METHODS USED FOR ASSESSING ECONOMIC
DEVELOPMENT IMPACTS

There are three elements required to assess economic de-
velopment impacts of transportation investments: (1) the
necessary data, (2) appropriate analysis tools, and (3) staff re-
sources. Typical practice for each of these is summarized here.

Data Sources

To analyze economic development impacts, basic data
must normally be assembled covering business and em-
ployment patterns for the study area. Depending on the
pature of the study, information also may be required on
tourism patterns, property values, and business markets.
Table 3 summarizes the extent (o which agencies rely on
the various sources of economic data. The two most com-
monly reported categories are census data and travel data.

Analysis Tools

The assessment of economic development impacts may re-
quire several types of analysis tools. They include:
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transpo
ing cha
travel d
do not
rectly, 1
analysis

¢ Econon
future ¢
tools st
tion mu
analyze
€conoir
servatic
cations

e Relatec
that fol
ment it
models

Table 4 shoy
tools are use:

A variety
Survey respc
methods or 1
liabilities of
cited factors
straints. A sa

s “to get

e “each
capabil

INT IMPACTS

ita Source for
Jevelopment

”)

cs; ABL = American

wering yes to

—to analyze the nature of the
ts or investments and the result-
I conditions and patterns (using
r traffic network models). These
iomic development impacts di-
provide an input into economic

ent analysis tools—to forecast
wditions in the study area (using
utput models, economic simula-
- studies, or case studies) or to
past impacts on the study area
istical analysis tools, on-site ob-
ys). These tools and their appli-
1 in chapter 3 of this report.

Is—to forecast other implications

» analysis of economic develop-
may include fiscal (tax/revenue)

it/cost spreadsheet methods.

to which these various analysis

into the choice of analysis tools.
asked why they selected various
it were the perceived benefits or
ls and tools. The most frequently
data availability, and time con-
sponscs is presented here:

rehensive picture of impacts.”

imitations in terms of scope and



TABLE 4

39

ANALYSIS TOOLS USED FOR ASSESSING ECONOMIC DEVELOPMENT IMPACTS

Analysis Tools Used in Studies Assessing

Agencies Assessing Economic

Economic Development Impacts Development Impacts (%)
Transportation tools
Travel demand or traffic network models 67
Economic development analysis tools
Direct surveys or interviews 67
Direct on-site observations 58
Input/output models IMPLAN, RIMS-IL. etc.) 56
Statistical/regression tools 51
Macroeconomic simulation models (REMI, etc.) 44
Comparison to case studies elsewhere 44
Custom spreadsheet tools 43
Economic market studies 40
Geographical information systems (GIS) 37
Related analysis tools
Benefit/cost analysis tools 38
Fiscal impact models 21
All other types of tools 9

Source: Survey of transportation planning agencies (question 13).

¢ “different requirements by the Federal Government.”

e “speedy decision requirements may preclude detailed
economic impact study.”

e “methodologies not definitive; multiple methods needed
to increase confidence in findings.”

o ‘“different methods are needed for program vs. project
analysis; economic development impacts may be on
statewide, regional. or local basis—so methods are
project dependent.”

e ‘“analytic tools which are not data hungry, compli-
cated, and expensive are NOT available.”

e “time constraints and data availability dictate meth-
ods; regression analysis is respected but rarely used:
the {state) Employment Commission can process a
scenario through their 1-O model in several days but
it has little value for long-term forecasting.”

e “different models are used for different components
of the analysis: economic impacts, tiscal/tax impacts,
benefit/cost analysis.”

'ECONOMIC DEVELOPMENT ANALYSIS STAFF

The surveys showed that the primary individuals conduct-
ing the economic development impact analyses were out-
side contractors (reported by 93 percent of all respon-
dents), followed by in-house planners/engineers (73
percent) and economists (37 percent). However, the dis-
tinction between planners, engineers, and economists is

potentially misleading, for it can indicate an agency’s ge-
neric position titles rather than the educational training or
actual responsibilities of the individual staff member.

The differences among transportation departments of
the Canadian provinces and those of the United States are
particularly striking. The Canadian provinces reporied a
much higher dependence on their own staff economists and
planners/engineers when conducting economic develop-
ment studies than did the states, where the DOTs have a
much greater reliance on outside contractors to conduct
those studies (see Figure 8).

The wansportation planning agencies were also
surveyed concerning the size and type of those in-house
staff actively involved in assessing economic development
impacts. It was found that most state and Canadian provin-
cial transportation departments address economic devel-
opment issues within their planning or policy divisions.
However, some state DOTs do have a section or division
charged specifically with economic development. For ex-
ample, the New York State DOT has a Freight and Eco-
nomic Development Division, the Washington State DOT
has a Transportation Economic Partmerships Division, and
the Wisconsin DOT has an Economic Development and
Planning Section.

In Europe, economic development issues are most often
addressed by a separate economics division. For example,
in the United Kingdom, the Department of Environment,
Transport and Regions addresses economic impacts within
its Highways Economics and Traftic Appraisal division. In
The Netherlands, there is a Transport Economics and Cost-
Benefit Analysis Unit, but it is officially located within the
Ministry of Economic Affairs’ Central Planning Bureau
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FIGURE 8 Primary individuals conducting economic developme
classification. (Source: Survey of transportation planning agenci
total more than 100 percent because of multipie responses.

(specifically its Bureau for Economic Policy Analysis),
rather than within the Ministry of Transport and Public
Works.

Almost all responding state and Canadian provincial
agencies indicated that their staff work part-time on eco-
nomic development and part-time on other planning or
policy issues. In most cases, the number of part-time staff
with some involvement in economic development issues
numbered between 1 and 4, although several state DOTs
reported that they can bring in more than a dozen staff
members to address economic development issues on an
as-needed basis. The only survey respondents that
confirmed having full-time staff involved in assessing eco-
nomic development impacts were the states of North
Carolina and Wisconsin, and the United Kingdom.

NEEDS FOR IMPROVEMENT IN ANALYSIS METHODS
Evolving Needs

It is generally perceived that the need to examine economic
development impacts has increased over time. As projects
become larger and more complex, and as public participa-
tion plays a larger role in transportation project evaluation,
information on economic development impacts increas-
ingly is being perceived as valuable for understanding the
total impact of project proposals. As one respondent wrote,
“. .. the public is more sophisticated in its expectations and
its scrutiny of proposed projects and impacts. More proj-
ects are focused on enhancing freight flows. However,
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e Another problem offered by several respondents was
that there do not seem to be any consistent standards
for the analysis of economic development impacts,
either methodologically or in interpreting results.

e Others noted difficulties resulting from the inexper-
ience of agency staff, inadequate data, and the com-
plexity of the analysis. These difficulties made the
analysis of economic development impacts more ex-
pensive to address, because they increased require-
ments for outside contractors and additional data
collection.

o Still others noted that in congested metropolitan areas,
as well as some other high-density regions, further
economic development associated with a transporta-
tion project is not always welcome.

Priorities for improvement

In a nearly unanimous position, the responding agencies
indicated a desire to better address economic development
impacts. They perceive an ongoing need for further re-
search to validate the link between transportation and eco-
nomic development. They also cited a need for more com-
plete and understandable analysis tools, more available
data, better staff training, and the clarification of standards.
Approximately 60 percent of respondents rated each of
these items as being of major importance and 30 percent
rated them of minor importance.

PLANNING POLICIES REFLECTING ECONOMIC
DEVEL.OPMENT FACTORS

As noted earlier, approximately 30 percent of the re-
sponding transportation agencies indicated that they have
processes for recognizing economic development impacts
as a regular component of their project evaluation proce-
dures. In some cases, there are merely procedures for rec-
ognizing such impacts, whereas in other cases there are
more formal policies. Some examples of more formal poli-
cies for highway investment planning (as of the beginning
of the year 2000) are provided here.

National Policies (United States)—The Transportation
Equity Act of the 21st Century (TEA-21)

TEA-21 provides federal funding and processes for plan-
ning and distribution of federal funds for the period of
1999 to 2003. It is more explicit than previous funding
laws in identifying economic development as one of the
key considerations in planning and funding decisions.
TEA-21 includes the following components:
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o State and Metropolitan Planning Processes—sets
forth the framework, jointly administered by FHWA
and FTA, for making transportation investment deci-
sions by state DOTs and MPQOs. One of the seven
planning factors is to “support the economic vitality
of the metropolitan area, especially by enabling
global competitiveness, productivity, and efficiency.”
The other six planning factors—connectivity, acces-
sibility and mobility, environment/energy/quality of
life, system management, system preservation, and
safety—can also affect economic development.

o National Corridor Planning and Development Pro-
gram—allocates funds to states and MPOs “for plan-
ning and construction of corridors of national signifi-
cance, economic growth, and international or
interregional trade.”

o Appalachian Development Highway System (ADHS)
Program—provides continuing funds for the con-
struction of Appalachian corridor highways in 13
states “to promote economic development.”

e Transportation and Community and System Preser-
vation Pilot Program—oprovides grant funding for
planning and implementation of projects that “ensure
efficient access to jobs, services, and centers of
trade.”

® Railroad Rehabilitation and Improvement Financing
Program—provides loans and loan guarantees for
railroad capital improvements. Project selection crite-
ria specifically includes promoting economic devel-
opment and enabling U.S. companies t0 be more
competitive in international markets.

* Access to Jobs Program—provides grants to local
governments and nonprofit organizations “to connect
welfare recipients and low-income persons to
employment. . .”

The ADHS is of particular note because it represents a
program implemented in a partnership between the federal
government and 13 states, through the ARC. The ADHS is
an ongoing effort to develop a 3,035-mile highway system
to open up access to communities in an economically de-
pressed and historically isolated region (178).

National Policies (United Kingdom)—Trunk Road Review
Process

In the United Kingdom, decisions regarding national in-
vestment in highways are made on the basis of a multi-
attribute “Roads Review Appraisal.” The new system, ini-
tiated in 1998, provides a process combining monetary
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measurement of user benefits together with a qualitative
(nonmonetary) scoring system for other economic devel-
opment, environmental, and public accessibility criteria. It
implements new approaches for specifically recognizing
the impact of proposed projects on “journey time reliabil-
ity” and “regeneration” (revitalization of distressed areas).
The latter is defined on the basis of (1) “whether or not the
scheme serves a regeneration priority area and may have a
general potential to help regenerate the area” and (2)
“whether or not the specific developments in these regen-
eration priority areas are dependent on the trunk road
alone” (179).

World Bank Investment Policies

The World Bank invests in transportation and other infra-
structure projects in developing countries, with the specific
intent of promoting economic development. These invest-
ments may include airport, highway, rail, sea/river port, or
urban transport projects. Specific potential investments are
assessed by considering a wide variety of factors including
their potential effectiveness in reducing transportation
costs for the distribution of products, improving worker
access to jobs, and/or improving economic linkages be-
tween farms, factories, ports, and international markets.

These types of factors are considered in constructing
measures of the expected social value and rate of return on
transportation investments. A variety of different impact
measures have been applied for various World Bank proj-
ects over time, including local agency economic perform-
ance, user impacts, and economic development (business
expansion) impacts. The latter include factors such as in-
creases in household income for the lowest income groups,
increases in exports, and stabilization or reduction in
commodity prices (I80).

Examples of State Policies (United States)

Several states have adopted project selection and prioriti-
zation criteria that specifically include economic develop-
ment impacts as decision criteria. Examples include the
following:

e Wisconsin DOT’s “TransLinks 21”"—This investment
strategy was adopted in 1994 as a 25-year planning
document to provide a multimodal framework for
evaluating transportation priorities (/81). By means
of this process, alternative statewide transportation
strategies were explicitly rated by how they would af-
fect the state’s key target industries. From within this
framework would later emerge more detailed plans
for highway, airport, rail, bicycle, and transit modes
for the year 2020. The highway plan is now referred
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goals of enhancing intrastate accessibility and connections to
support statewide growth and economic development objec-
tives. Examples of these other programs or policies include:

® North Carolina: Economic Development Highways—
The Highway Trust Fund is a statewide program de-
signed to improve connections between population
centers, with the explicit intrastate purpose of sup-
porting “statewide growth and economic develop-
ment objectives.” Transportation 2001 is a more re-
cent state policy, which accelerates funding
specifically for “key economic development high-
ways through the state,” and specific corridors within
the North Carolina Intrastate Highway System (/85).

e Minnesota’s Interregional Corridors Plan—This is
an ongoing study and policy process aimed at for-
mally establishing a system of interregional corridors
1o guide future decision making. It is part of the Min-
nesota DOT’s strategic objective “to develop an
mterregional corridor system that enhances the eco-
nomic vitality of the state” (186).

» [llinois: Economic Corridors—The state’s transpor-
tation needs assessment and plan (Lifelines to the
Economy) includes explicit designation of “cconomic
corridors” to open industrial access to rural areas and
to national and international markets (187).

e Georgia: Fconomic Development Highways—The
Governor’s Road Improvement Program was initi-
ated in 1989 by a resolution of the state legislature
and the governor to connect 95 percent of the state’s
cities (with a population of 2,500 or more) to the In-
terstate system. This program consists of 14
“economic development highways” (188).

Several states reported that they require economic de-
velopment considerations be considered in the analysis of
all proposals for major projects. For example, North Caro-
lina incorporates economic development considerations in
a “benefit/cost matrix” for its assessment of competing
highway proposals. The Wisconsin DOT includes eco-
nomic development impacts in a multi-attribute “scoring
system,” which is applied for all major highway projects as
a prerequisite for their inclusion in their State Transporta-
tion Improvement Plan. The Wisconsin DOT also includes
economic development impacts in its “airport benefit-cost
system,” which is used to prioritize projects for the State
Airport System Plan.

TRANSPORTATION INVESTMENTS TO SUPPORT LOCAL
ECONOMIC DEVELOPMENT

A number of state DOTS reported that they currently have
programs aimed at providing investment in transportation
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infrastructure to promote local economic development.
Some states have their own programs for making grants to
fund specific local transportation facilities, which will lev-
erage greater private sector investment and permanent job
creation. For 13 eastern states, the ARC provides a similar
type of state-based transportation investment funding for
economic development. Examples of these individual pro-
grams are summarized here:

¢ The ARC’s Infrastructure Program provides grants to
pay for access roads serving new sites for industrial
parks and individual industries. The sites must be lo-
cated within the Appalachian Region, which encom-
passes portions of 13 states (Alabama, Georgia,
Kentucky, Maryland, Mississippi, New York, North
Carolina, Ohio, Pennsylvania, South Carolina, Ten-
nessee, Virginia, and West Virginia). The ARC
provides the grants directly to state and local agen-
cies, which then administer the grant funds. ARC
projects must be part of a package that includes other
public and private economic development support.

e Jowa’s RISE (Revitalize Iowa’s Sound Economy)
Program for Roads funds construction, improvement,
and maintenance of roads and streets to encourage
economic diversification, new business opportunities,
small business development, exporting, import sub-
stitution, and tourism. Eligible projects must demon-
strate a local or regional economic development need
and must have a transportation justification. The pro-
gram is funded from dedicated fuel taxes and is tar-
geted toward the growth of value-added activities.
Job creation commitments are a part of the program,
and the state has subsequently tracked the extent to
which those additional jobs have actually occurred
(192).

e Jowa’s Railroad Economic Development Program
has objectives similar to the RISE road program and
also requires that applicants demonstrate job creation
or capital investment commitments. It is comple-
mented by three additional state programs: (1) a rail
revolving loan fund, (2) a rail assistance program to
rehabilitate branch lines, and (3) the Iowa Railway
Finance Authority. These programs provide loans,
grants, or other financial assistance for the acquisition,
refinancing, restoration, or construction of rail lines.

¢ Maine’s Industrial Rail Access Program provides
grants and loans for investment in rail or rail-related
infrastructure, including rail sidings, right-of-way ac-
quisition, and intermodal facilities. Projects are
evaluated on the basis of “employment and economic
development opportunities” created, as well as trans-
portation need and other public benefits. Priority (a
more competitive ranking) is given to projects that



generate new employment and private investment in
the state, open up new economic markets, make Maine
more competitive in the global marketplace, and/or are
located in economically distressed communities.

Mississippi’s Economic Development Highway Pro-
gram assists the state’s political subdivisions with the
construction or improvement of highway projects
that encourage “high economic benefit projects” to
locate in specific areas. Eligible economic projects
are those that leverage a new private investment of at
least $50 million (or $20 million if the company al-
ready has a statewide capital investment of at least $1
billion).

New York State’s Industrial Access Program pro-
vides grant funding for highway and bridge im-
provements that facilitate economic development and
result in the creation or retention of nonretail jobs in
the state. Recipients may be municipalities or indus-
trial development agencies. Their applications must
document the job and other developmental benefits.
Awards are made on a 60 percent grant/40 percent inter-
est-free loan basis, up to a maximum of $1 million.

Oregon’s Immediate Opportunity Fund was estab-
lished to support primary economic development
through the construction and improvement of streets
and roads. It is limited to projects that require a quick
response and commitment of funds to retain or attract
new jobs to the state. Projects must be in negotiation,
must have a demonstrated transportation need, must
improve a public road and serve the general public,
must hinge on immediate dedication of funds, and
must meet all necessary environmental and land-use
regulation. Funding comes from motor vehicle gas
taxes.

Washington State’s “transportation policy in support
of economic development” allows projects that dem-
onstrate an economic development need to compete
for general mobility funding under the priority pro-
gramming process. The state is also establishing a
separate funding allocation to allow a quick response
program (similar to Oregon’s program) to meet the
transportation needs of emergent economic develop-
ment projects.

Wisconsin’s TEA (Transportation Economic Assis-
tance) Program provides 50 percent funding grants,
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CHAPTER FIVE

CONCLUSIONS

INVOLVEMENT OF PUBLIC AGENCIES IN ECONOMIC
IMPACT ANALYSIS

Based on the survey of transportation planning agencies
and the review of studies sponsored or conducted by them,
it is clear that there is now a high level of recognition of
the role of economic development impacts in transporta-
tion planning. This is reflected by the number of agencies
analyzing these issues and by the emergence of national
and state transportation policies explicitly recognizing
economic development as a priority issue.

It is also clear that there has been a significant increase
in the number and sophistication level of economic devel-
opment impact studies conducted or commissioned by
public agencies in the last decade. This appears to be en-
hanced by the emergence of increasingly sophisticated
economic impact software tools during this period.

Transportation planning agencies become involved with
issues of economic development impacts in several differ-
ent ways:

o General Investment Programs—Some agencies ex-
plicitly recognize economic development as a factor
driving their primary transportation investment pro-
grams and forecast economic development impacts
of proposed investment to assist them in planning,
selection, and funding of projects.

o Special Economic Development Programs—Many
state agencies offer special transportation investment
grant or loan programs aimed specifically at enhanc-
ing local economic development.

® Planning and Regulatory Processes—Most agencies
have examined potential economic development im-
pacts of proposed transportation projects at least su-
perficially (and occasionally at a detailed level) as a
required part of the broader environmental impact as-
sessment process.

* [Education and Evaluation—Some agencies have as-
sessed the economic roles played by existing trans-
portation systems to educate the public about their
importance. Relatively few agencies have actually
returned to measure the economic development im-
pacts of their past corridor investments.
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At the national level, TEA-21 has played a role in rais-
ing the visibility of economic development as a component
of transportation planning in the United States by explicitly
identifying economic development considerations as one
of several key factors in project funding decisions. In the
United Kingdom, the “Roads Review Process “ explicitly
adds recognition of economic “regeneration” as a planning
and funding decision factor.

At the state level, a growing number of states have
added economic development criteria in some aspect of
their transportation capital planning or funding processes.
Several state DOTs also have designated specific funding
programs for making public investments in specific trans-
portation facilities where they will leverage greater private
sector investment and permanent job creation.

APPROACHES FOR ASSESSING ECONOMIC
DEVELOPMENT IMPACTS

Despite an increasing recognition of economic develop-
ment impacts as an issue to study, the meaning of “eco-
nomic development impacts™ remains multifaceted, and its
definition is not always consistent within academic litera-
ture or practice. This is partly because there are many dif-
ferent ways to view and measure economic development
impacts. In the context of transportation project evaluation,
economic development impacts are most frequently meas-
ured in terms of changes in business output (sales), income
generated (value added or wages), and associated employ-
ment (jobs) within some given study area. Other represen-
tations of impacts, such as productivity ratios, are con-
structed on the basis of those same output or income
measures.

The terminology used in the field of economic devel-
opment and the broader field of economic analysis is often
confusing and even inconsistent. In particular, the meas-
urement of economic development impacts is also often re-
ferred to as “economic impacts,” and this leads to confu-
sion between it and the broader study of social benefits and
costs. In fact, a transportation planning agency—whether
operating at the national, state/province, or metropolitan
level—may be interested in economic development im-
pacts of past or proposed projects (or programs) for a wide
variety of different purposes, besides just benefit/cost
analysis. This includes applications for project planning,
prioritizing, design, evaluation, and public education.
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Survey respondents indicated that economic develop-
ment impact analysis is essentially never seen as a substi-
tute for the evaluation of transportation system efficiency
(user benefits). Rather, it is used as a complementary form
of analysis, which provides some insight into nonuser im-
pacts. Regardless of mode, economic development impact
analysis is conducted by fewer agencies than the evalua-
tion of transportation system efficiency (user benefits) as-
sociated with past or proposed projects.

Economic development impact studies fall into four
broad categories:

o Forecasting expected project impacts, for investment
decision making;

o Forecasting expected project impacts, for planning
and/or regulatory review (including environmental
impact reports);

e Public education, demonstrating the current eco-
nomic role of an existing facility or service; and

¢ Post-project evaluations of constructed projects (or
programs).

Nearly all of the agencies reported conducting studies to
forecast the expected economic development impacts of
proposed projects, but a minority of the agencies reported
conducting evaluation on current or past projects.

The techniques used to assess economic development
impacts vary greatly, depending in large part on the moti-
vation for the study and the use of its results. The key ap-
proaches and techniques for assessing economic develop-
ment impacts are as follows:

o Assessments of proposed investments typically are
conducted to assist in decision making among alter-
native project choices. These studies estimate the extent
to which proposed transportation projects are likely to
lead in the future to positive economic development
benefits for the regions in which they are located. A
wide range of methods have been employed to measure
these benefits, ranging from forecasts based on market
studies for specific industries to forecasts generated
by comprehensive economic simulation models. In
most cases, the analysis compares economic growth
forecasts under a no-build or base case scenario with
economic growth forecasts associated with alterna-
tive transportation investment scenarios.

e Planning and regulatory reviews typically are con-
ducted as part of a legally mandated environmental
review process. Often the required environmental
impact documentation makes only cursory mention
of economic development impacts, which are fre-
quently limited to a brief summary of land takings or
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such as new or expanded highways or transit lines. For
other modes, these tend to be specific terminals, such as
airports, seaports, or rail/truck intermodal facilities.

One important aspect of measuring economic develop-
ment impacts is that the total impacts differ depending on
the geographic scale being examined. Most of the metro-
politan and state or provincial agencies analyze economic
development impacts in terms of changes in jobs, income
or business activity within the Iocal area, region, or
state/province. In many cases, there is a particular interest
in encouraging business investment into economically de-
pressed areas to improve interregional equity.

The measures selected for assessing economic devel-
opment impacts depend on the purpose of the analysis:

e The economic development impact measures per-
ceived as most important for communicating to the
public are employment and property development or
property values.

¢ Those rated as most important to decision makers are
employment, economic output, and tourism.

¢ Those rated as most desired for future planning are
employment, tourism, and business location patterns.

By all of these criteria, employment changes represent
the most important and universally recognized measure of
economic development impacts. Among transportation
planning agencies, empirical analysis (using any of these
measures) {0 assess project impacts was most common
among Canadian provinces, somewhat less common
among the states, and least common among MPOs.

NEEDS FOR FUTURE IMPROVEMENT

The usefulness of economic development impact studies
currently is hampered by several remaining problems, which
indicate a need for additional research and development:

» The most common perception among the staffs of re-
sponding agencies is that the results of economic de-
velopment impact studies are not accepted univer-
sally, due in part to insufficient attention to unique
local and regional factors in the application of eco-
nomic impact models. Another reason for this prob-
lem is a perceived lack of consistency in the analysis
of economic development impacts, in terms of both
methodology and interpretation of results.

e Many agencies also noted difficulties in analyzing
economic development impacts becanse of inade-
quate data, the complexity of the existing analysis
methods, and the inexperience of agency staff in their
use. The lack of adequate data and methods raises the
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cost of addressing economic development impacts.
The lack of experienced staff reflects that not all state
DOTs have in-house economists or other staff
knowledgeable about economic development impact
assessment techniques. As a result, many state DOTs
currently rely primarily on outside contractors.
(Canadian provinces have a much higher rate of con-
ducting economic development studies using their
own staff economists.)

e Several agencies also noted that further economic
development associated with a transportation project
is not always welcome, particularly in congested
metropolitan areas, as well as some other high-
density regions.

In a nearly unanimous position, the responding staff of
the surveyed agencies indicate a desire to better address
economic development impacts. They perceive a remain-
ing need for funding of future work to address needs in the
following areas:

e 10 validate the link between transportation and eco-
nomic development at the project corridor or facility
level. There is currently a lack of pre/post measure-
ment of project impacts, which could validate future
economic impact studies, as well as enhance the ac-
curacy and sensitivity of economic impact models to
different types of projects and situations.

e 1o develop more complete and understandable analy-
sis tools. There are many useful types of economic
data and models in existence, but it can be a complex
and expensive process to assemble and apply them in
a comprehensive manner. Thus, there is a need for
data collection and analysis approaches for assessing
economic development impacts that: (1) planning
agencies can understand and feel confident are suffi-
ciently complete and comprehensive to be publicly
credible, (2) can be shown to be consistent with gen-
erally recognized findings and methods being used
elsewhere, and (3) can be obtained and used in-house
at a reasonable cost.

o To develop better staff training and standards for
measurement. One factor limiting staff training on
economic development impact analysis is that there
are no consistent standards or guidelines regarding
how and when such impacts should be evaluated and
measured. That creates uncertainty about the value
and cost-effectiveness of any particular type of staff
training on this topic. There is thus a need to develop
more consistent definitions of economic development
impacts for various types of applications and to de-
velop programs of staff training on how to assess
them.
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The following are working definitions of the most common measures of economic development impacts.

Regional Output—The value of all Business Sales of
goods and services that take place in an area, regardless
of whether they are final products or interindustry sales
of intermediate products (sold as inputs to production
processes).

Gross Regional Product (GRP) or Value Added—
Represents the value of goods and services produced in
the region, which are not purchased for further
processing or resale within the region. Value added is
calculated as output minus the cost of purchasing
intermediate products.

Wages—Financial rewards paid to workers for the use of
their services, and they are also the primary component
of Personal Income. (The other sources of personal in-
come are self-employment and investment income.) In
general, wages represent a portion of business output
and value added.

Employment—The number of Jobs associated with the
business activity. It is supported by the wages paid to
workers.

Productivity—Measures the efficiency of production and is
generally expressed as a ratio of Output or GRP to the
cost of some input (labor or capital) involved in its pro-
duction. Increases in productivity are desirable because
they indicate that inputs are being used more efficiently
to generate output. Regional economic growth may oc-
cur due either to greater productivity (from existing re-
sources) or from shifts in the location of resources.

Capital Investment—Money being spent in an area for
improvements to land, construction of buildings, and
purchases of equipment. When an area becomes more
productive or profitable for business activity, the result
is often an increase in investment associated with new
startup businesses, relocation of outside businesses to
the area, and expansion of new or existing businesses.

Property Value Appreciation— Reflects a growth in de-
mand for real property (land and buildings) as a result

of rising population, personal income, and business ac-
tivity. Greater productivity and increased business out-
put are key factors that increase personal income and
business investment, and hence drive up property val-
ues. Property value is thus both an indicator of business
investment and growth and also a potential source of
wealth for property owners.

Tax Revenue and Public Expenditure Changes—
Sometimes also estimated in economic development
impact studies. However, government revenues and
government expenditures are actually measures of
“fiscal impact” rather than changes in the economy of
an area. They show how government operations are
affected by population and business growth. Although
impacts on government can be important to understand,
they are not a basic measure of the economic development
impact of a transportation project or program.

Multipliers—Economic development impacts can be clas-
sified as direct effects on business growth (for busi-
nesses directly affected by changes in operating costs
and markets), indirect effects on business growth (for
suppliers to the directly affected businesses), induced
effects on economic growth (for businesses affected by
the respending of additional worker income), and dy-
namic or additional induced effects on economic
growth (from shifts in population, workforce, labor
costs, and prices). The sum of all effects represents the
total effect on economic growth. The ratio of the [(total
effect/direct effect)] is commonly referred to as an
“cconomic multiplier,” and the various nondirect effects
are somelimes grouped together and referred to as
“multiplicr effects.”

The terminology used to refer to multiplier effects
sometimes differs from that cited here. For instance, some
studies use “indirect effects” to refer to all nondirect (mul-
tiplicr) elfects. In addition, many airport impact studies
follow the recommendation of an FAA guide and use the
terin “indirect effects” to refer to spending by air travelers
in their destination communities, whereas “induced ef-
fects” refers to all multiplier effects.
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APPENDIX A

Questionnaire

PROCEDURES FOR ASSESSING ECONOMIC
IMPACTS FROM TRANSPORTATION INV

There is a wide variation among transportation agencies in terms of how they
their projects and programs. This includes differences in:

¢ how agencies view the definition and importance of economic developn
e the purposes for which agencies assess those impacts;

¢ the methods agencies use to assess them;

¢ the uses agencies make of that information.

This questionnaire seeks to shed light on those issues by documenting the stal
While the survey is being sponsored by the National Cooperative Highway R
concerning all modes of transportation, and practices in other countries as we

The questionnaire should be filled out by persons who are familiar with your
broad area of economic impacts. Your answers to this are relevant and impori
actively assesses the economic development impacts of its transportation proj

Please return the completed questionnaire and any supporting documents by ]

Glen Weisbrod

Economic Development Research Group
10 High Street, Suite 620

Boston, MA 02110-1605

USA

If you wish, you may fax your responses to him at 1.617.338.1174.

If you have any questions, you may contact him by telephone (1.617.338.677

INT

10mic development impacts of

among transportation agencies.
-am, it seeks information
1e United States.

lysis activities pertaining to the
'S of whether or not your agency
ams.

to:

il (gweisbrod @edrgroup.com).
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Agency/Organization Responding:
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Address:

Name of Respondent:

Title/Department:

Date:

Transport modes covered by your agency

(check all that apply)

PART i—ECONOMIC IMPACT MEASURES

Phone:

E-mail:

Road

Transit

Water

Rail

Q

Q

This section asks about your agency’s past use of, or existing interest in, various economic measures of

transportation project impacts.

1-2. ‘What measures have you used in the past, or would consider using in the future, to represent the economic value of

projects (or programs) to the public or to decision makers?

(check all that apply)

Economic Development Impact Measures
effect on employment (jobs)

effect on personal income

effect on business sales (output)

effect on economic activity (value added)
effect on tourism spending

effect on property values & development
effect on business productivity

effect on industry composition or structure
effect on business (dis)location

SR TR RO TR

Economic Value of Transport System Efficiency
J. $ value of travel time & expense change

k. $value of safety change

L $ value of environmental change

m.  other (specify measure and units)

None of the Above

N A AN AN

Llld

2

1. 2.

We have done this We intend to consider
in the PAST this in the FUTURE

a. Q a. O

b. QO b. O

¢. QO c. O

d 0 d O

e. QO e. O

f. 0O f. 0O

g. Q0 g O

h. O h. Q

i. O i. O

j- Q j. @

k. Q k. 0

1. 0O 1. O

m. 0O m. QO

n. Q n. Q




3. Regardless of what you checked on the previous page, please tell us

a. Which of the measures listed on the previous page appear to be of mo
importance for communicating findings on economic impacts to the ¢

b. Which of the measures listed on the previous page appear to be of mc¢
importance to decision makers?

The questions that follow ask about your agency’s use of economic imj
listed on the previous page) for different transport modes. Please fill it

Road T
projects pr

4. How often does your agency evaluate the yalue of impacts or benefits a

programs? (check one for each mode)

a. Wedo it regularly (for all major projects) -
b.  We have done it for special situations or types of projects —
¢.  We have not done it -

[YPis

. If you checked “a” or “b” for Question 4, what were the primary motiv:
benefits? (check all that apply)

a. Program or project planning - a.Q a. Q0
b. Rank alternatives — | b.O b. O
¢. Environmental impact assessment - | ¢ c.O
d.  Benefit/cost analyis - { d.Q d.a
e. Evaluate prior investment - e. Q e. 0
| Public information or discussion - f. 0 f.0
g Other (specify)

- g. 0 g.Q

. When you don’t assess the value of impacts or benefits associated with
the main reasons why not? (check all that apply)

a. Not required or needed for decisions - a.Q a. 0
b.  No demand/audience for it — | b0 | b.QO
¢.  No applicable projects - | cQ c. 0
d.  Simple tools/procedures not available — | d.Q d.o
e. 1oo expensive to do - e. 0 e. O
[ Lack of familiarity with the subject - .0 f. 0
8. Other (specify)

— | g0 | g0

(List the one or two impact
measures that are most
critical for each audience. If
the answers differ by type of
project, then please explain.)

(using any of the measures
odes covered by your agency.

ir Water Rail
ects | projects projects

1 transportation projects or

2.0 a.0 a.0
b. O b.0 | b. O
c.a c. 0 c.a

:ssing those impacts or

ojo|jo|oioijo
LN ECI =70 [ Ee E
Ooojo|o|o

0
o
O

1 projects or programs, what are

a, 0
b. O
c.Q
d.a
e. 0
£Q




PART li—FOCUS ON ECONOMIC DEVELOPMENT IMPACTS

This section asks about the narrower category of “economic development’ impacts, as defined in Question 1.
Again, fill in columns only for modes covered by your agency.

7. Has your agency assessed a project’s or program’s economic development impacts (effects on jobs, the
economy, and development) as distinguished from the economic value of transportation system benefits (the $
value of savings in travel time, travel cost, travel safety, or environmental factors)? (check one for each mode)

—| Road Transit Air Water | Rail
a. YES, we have assessed both measures - a. 0 4.0 a. 3 a. a.Q
b.  YES, we assessed only econ. devel. impacts - b. O b. 0 b. O b. Q b. O
¢.  NO, we ussessed only system benefit measures — ¢.Q ¢ Q c. O ¢c.a ¢.Q
d  NO, we have not assessed either measure - d.a d. Qa d.a d.Q d. Q

If NO to Question 7, then please skip to Part III (question 23).

8. For what kind of projects or programs has your agency assessed economic development impacts? (check all that

apply)

—| Road Transit Air | Water | Rail
a. system speed or capacity enhancement -] a0 a. 0 a. 0 a. g a.g
b. station/port/interchange facilities - b. O b. O b. 0 b. O b. 0O
¢. demand mgmt. or performance upgrade —| ¢.0 c. c.d c.O c. O
d. inter-modal facilities - d.a d.a do | do | dO
e. policy (incl. pricing & service levels) - e. 0 e. O e. O e. 0 e.Q
[ overall spending program - f.0O f. 0 £.0 £.0 f.a
g.  other (specify)

- ¢0 g.a g.a g. 0 g.a

9. Please list examples of cases where your agency has assessed economic development impacts of projects or
programs. Include project name, project type, and year. These should be examples of the modes and project types
checked above.

(If you have a particular case study that you think we should highlight in our report, then please note it. Use
additional sheets if desired.)
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Please answer the following questions about your agency’s past economic development impact studies (as
reported in preceding questions 8 and 9).
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10. What gtudy areas were used for the analysis? (check all that apply)

the nation —
other (specify below) —

RO &8

our agency’s jurisdiction (e.g., state or region) —
the area surrounding the project itself —

11. What time perspective was used for the analysis? (check all that apply

a. “after studies” (impacts of past projects) —
b.  “before studies” (expected impacts of proposed projects

c. other (specify below) —

12. What economic data sources were used for the analysis? (check all the

a.
b.

census & other population data -
County Business Patterns & other -
employment data

Economic Census or BEA business —
data

Local/regional economic forecasts — —

[reight or commodity flow data -

Bureau of Transportation Statistics —
travel data

a. Qg
b.0

c.d

d.a
e. Q@

f.Oo

=0

~.

S o~

local int
propert
private |

D&B, ¢
tourism,
business
case St

Additional notes or comments on the type of economic data sources us:

13. What analysis tools or methods were used? (check all that apply)

TR SN RS TR

travel demand or traffic network models
input/output models (IMPLAN or RIMS)
economic simulation models (incl. REMI)
fiscal impact models

benefit-cost analysis tools
statistical/regression analysis

custom spreadsheet tools

geographic information systems (GIS)

TR EEEEN
Fwmoe a0 o
Coo0CcO0D0O0O

i di
J. di
k. ec
[ co
ot
mo_
n.

rveys — g.a
- h.O
sources (ABI), - 1.0
& visitor data - j.Q
es of the area - k.a
weas — 1L.a
- m.3d
- n. Q
r interviews - i.0
Iservations -1 j.0Q
ot studies — | k0O
rase studies - 1.0
1ethods (list below)
— | m.Q
—> n. g




14.

15.

16.

17.

18.

If your agency used more than one analysis method or tool for conducting economic development impact
analysis, please explain (a) why different methods were employed and (b) the perceived pros and costs (or

tradeoffs) associated with alternative methods.
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Who were the primary individuals conducting the economic development impact analyses? (check all that apply)

a. outside contractor -
b. in-house economist -
¢. in-house planner -
d. in-house engineer -
e. other in-house staff (specify below)

_)
| other agencies (specify below)

_)

o
CoOoDOD

& o

f.a

‘What needs motivated the specific study of economic development impacts? (check all that apply)

for public relations

~ D0 N AR TS

other (specify below)

agency research interests

interest in assisting the econ. development of depressed areas
to help address local land use or land development issues
response to local concerns about proposed projects
to assist in refining project plans or design
Jor project ranking, selection or benefit-cost analysis
Environmental Impact Assessment requirements

JIllilil
FoR - a0 o

%

0000 oco00D0Oo

Q

[

Was your agency staff satisfied that the economic development impact studies conducted by (or for) your agency

addressed the above needs?

a. YES, they were successful in meeting those needs
b.  NO, they were not successful in meeting those needs
¢. PARTIALLY successful

Please explain what made them successful or unsuccessful

— | aQ
— | b.0Q
- | cQ

Has your agency justified specific projects primarily on the basis of economic development benefits?

a. NO, it has not —

b. YES, it has —

Road Transit Air Water Rail
projects | projects | projects | projects | projects
a. a.ga a.Q a. o a. 0
b. Q b. O b.Q b.Q b. 0




Please describe the types of projects that have been justified by econ

The next set of questions concerns your agency’s current interest and
impact studies.

19. Is economic development impact analysis a regular component of yc
(check one for each mode that is covered by your agency)

Road | Transit
a. NO. it is not a regular component = a0 a. 0
b. YES, it is a regular component —| _b.Q b. 0

20. Please explain the rules or criteria your agency uses in deciding that
assessment of economic development impacts.

21. Does your agency have a process to assess whether a project is cons
land use plans as part of its assessment of economic development be

covered by your agency)
Road | Transit
a. NO, we do not have such a process —| a. Q a.Q
b. YES, we do have such a process ->| b.QO b. O

22, How many people within your agency are actively involved in asses

(Note the nature of full-time or part-time activity)

ment benefits.

in economic development

yroject evaluation procedures?

Water Rail
a.Q a.0
b.Q b. O

ype of project requires an

:al economic development or
t one for each mode that is

Water Rail
a.Q a.Q
b.Q b. 0O

10mic development impacts?
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PART lll—-PERCEPTIONS OF NEED AND OPPORTUNITY

This section examines the adequacy of current resources and methods for assessing economic development
impacts of transportation, and opportunities for improvement.

Please respond to these remaining questions regardless of whether or not your agency now engages in economic
development impact assessment.

23.  How has your agency’s need to examine economic development impacts changed over time? (e.g., increased,
decreased, or change in nature of interest in this topic) Please explain.

24. 'What are the major problems/deficiencies with economic development impact analysis, as perceived by your
agency? (e.g., data deficiencies, lack of standards, inadequate methods, expense, difficult to interpret results, not
universally accepted) Please be specific.

25.  Does your agency (or some part of your agency) desire to better address economic development impacts?
Yes O No U

If yes, what is needed to make this possible? Please rate each item by its importance in improving the assessment
of economic development impacts:

(2 = of major importance, 1 = of minor importance, 0 = no major change needed)

a. Funding —| a. — | g Clarification of standards —->lg—

b.  Managememt attention —| b.— (what to measure)

¢.  Staff training —| c.— | k. Researchto clarify the

d.  Availability of data - d— transportation/economic

e.  More complete analysis tools - e.— development link other

[ More understandable analysis tools —| f.— (specify below) - | h—
i. ' - |i—
J - =

Please explain all needs rated “2” (of major importance):
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PART IV—ADDITIONAL ITEMS

26. It would be very helpful if you could send copies of reports (or releva om them) showing what your
agency has done in terms of evaluation, research or guidance regardit 1ent of economic development

impacts. (Check below what you will be sending.)

We have
We will studies, but call
send reports us to discuss

them

a. evaluation reports assessing econ. devel. impacts of proposed » a. 0 a.0

b. research studies measuring econ. devel. impacts of completed > b.Q b.0

¢. agency guidelines regarding econ. devel. impact evaluation > c.Q c.a
d. other items (specify below)

4 d. 0 d.Q

27. If there are studies or documents done by others, which you consider suides or best practice examples

for assessing economic development impacts, please identify them.

28.  Other comments:

Please return the completed questionnaire and any supporting document: 1999 to:

GLEN WEISBROD

Economic Development Research Group
10 High Street, Suite 620

Boston, MA (02110-1605

USA

Fax: 1.617.338.1174

Tel: 1.617.338.6775

E-mail: gweishrod @edrgroup.com




APPENDIX B

Summary of Responses and Experiences by State

Reported Previous
Responded Economic Development
Agency to Survey Impact Assessment
States
Alabama Department of Transportation
Alaska Department of Transportation and Public Facilities
Arizona Transportation Research Center
Arkansas State Highway and Transportation Department X
California Department of Transportation (Caltrans) X X
Colorado Department of Transportation
Connecticut Department of Transportation X X
Delaware Department of Transportation X X
District of Columbia Department of Public Works
Florida Department of Transportation X X
Georgia Department of Transportation
Hawaii Department of Transportation X X
Idaho Transportation Department
lllinois Department of Transportation
Indiana Department of Transportation X X
lowa Department of Transportation X X
Kansas Department of Transportation X X
Kentucky Transportation Cabinet X X
Louisiana Transportation Research Center X X
Maine Department of Transportation X X
Maryland Department of Transportation X X
Massachusetts Highway Department
Michigan Department of Transportation X X
Minnesota Department of Transportation X X
Mississippi Department of Transportation X X
Missouri Department of Transportation X X
Montana Department of Transportation X X
Nebraska Department of Roads X
Nevada Department of Transportation X
New Hampshire Department of Transportation
New Jersey Department of Transportation X X
New Mexico Highways and Transportation Department
New York State Department of Transportation X X
North Carolina Department of Transportation . X X
North Dakota Department of Transportation
Ohio Department of Transportation
Oklahoma Department of Transportation X X
Oregon Department of Transportation X X
Pennsylvania Department of Transportation X X
Puerto Rico Department of Transportation and Public Works
Rhode Island Department of Transportation X X
South Carolina Department of Transportation X X
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Agency

States

Reported Previous
Economic Development
impact Assessment

South Dakota Department of Transportation

Texas Department of Transportation

X

Utah Department of Transportation

X

Vermont Agency of Transportation

Virginia Transportation Research Council

Washington State Department of Transportation

West Virginia Department of Transportation

Wisconsin Department of Transportation

Wyoming Department of Transportation

X PP <X

Canadian Provinces

Alberta

British Columbia Ministry of Transportation and Highways

Manitoba Highways and Transportation

Newfoundland Works Services Transportation

Northwest Territories Department of Transportation

Nova Scotia Transportation and Public Works

Ontario Ministry of Transportation

Prince Edward Island

XXX XXX

Quebec

Saskatchewan Highways and Transportation

Yukon

Europe

U.K. Roads and Traffic Directorate

IMetropolitan Planning Organizations

Central Texas Council of Governments

Maricopa Association of Governments (Ariz.)

Pima Association of Governments (Ariz.)

Portland Metro (Oreg.)

San Diego Association of Governments (Calif.)

Southeast Michigan Council of Governments

Southwestern Pennsylvania Planning Commission

Strafford Regional Planning Commission (N.H.)
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Abbreviations

National Agencies and Organizations

AASHTO American Association of State Highway and Transportation Officials
APTA American Public Transit Association
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FTA Federal Transit Administration
NCHRP National Cooperative Highway Research Program
TA Transportation Association
TCRP Transit Cooperative Research Program
TRB Transportation Research Board
TRF Transportation Research Forum
State Agencies
DECD Department of Economic and Community Development
DNR Department of Natural Resources
DOR Department of Roads
DOT Department of Transportation
DOTD Department of Transportation and Development
HSRC High Speed Rail Commission
HWA Highway Administration
TC Transportation Cabinet
TPA Transportation Planning Authority
Local and Regional Agencies
AG Association of Governments
ARC Appalachian Regional Commission
CcocC Chambert of Commerce
CONEG Council of Northeast Governors
COG Council of Governments
FC Financing Commission
RPC Regional Planning Commission
RTC Regional Transit Commission
RTD Regional Transit District
TA Transportation Authority
Foreign Agencies
BTE Bureau of Transport and Communications, Australia
DWST Department of Works, Services and Transportation, Labrador
METL Ministere des Transports et du Logement, France
MTC Ministry of Transport and Communications, Finland







THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research
Council, a private, nonprofit institution that provides independent advice on scientific and
technical issues under a congressional charter. The Research Council is the principal operating
arm of the National Academy of Sciences and the National Academy of Engineering.

The mission of the Transportation Research Board is to promote innovation and progress
in transportation by stimulating and conducting research, facilitating the dissemination of
information, and encouraging the implementation of research findings. The Board’s varied
activities annually draw on approximately 4,000 engineers, scientists, and other transportation
researchers and practitioners from the public and private sectors and academia, all of whom
contribute their expertise in the public interest. The program is supported by state
transportation departments, federal agencies including the component administrations of the
U.S. Department of Transportation, and other organizations and individuals interested in the
development of transportation.

The National Academy of Sciences is a nonprofit, self-perpetuating society of distinguished
scholars engaged in scientific and engineering research, dedicated to the furtherance of
science and technology and to their use for the general welfare. Upon the authority of the
charter granted to it by the Congress in 1863, the Academy has a mandate that requires it to
advise the federal government on scientific and technical matters. Dr. Bruce Alberts is
president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the
National Academy of Sciences, as a parallel organization of outstanding engineers. It is
autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government. The
National Academy of Engineering also sponsors engineering programs aimed at meeting
national needs, encouraging education and research, and recognizes the superior achievements of
engineers. Dr. William A Wulf is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences
to secure the services of eminent members of appropriate professions in the examination of
policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences, by its congressional charter to be
an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education. Dr. Kenneth I Shine is president of the Institute of
Medicine.

The National Research Council was organized by the National Academy of Sciences in
1916 to associate the broad community of science and technology with the Academy’s
purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the
principal operating agency of both the National Academy of Sciences and the National
Academy of Engineering in providing services to the government, the public, and the
scientitic and engineering communities. The Council is administered jointly by both
Academies and the Institute of Medicine. Dr. Bruce Alberts and Dr. William A. Wulf are
chairman and vice chairman, respectively, of the National Research Council.



TRANSPORTATION RESEARCH BOARD
National Research Council
2101 Constitution Avenue, N.W.
Washington, D.C. 20418
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