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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 
administrators and engineers. Often, highway problems are of local 
interest and can best be studied by highway departments 
individually or in cooperation with their state universities and 
others. However, the accelerating growth of highway transportation 
develops increasingly complex problems of wide interest to 
highway authorities. These problems are best studied through a 
coordinated 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 research 
program employing modem scientific techniques. This program is 
supported on a continuing basis by funds from participating 
member states of the Association and it receives the full cooperation 
and support of the Federal Highway Administration, United States 
Department of Transportation. 

The Transportation Research Board of the National Research 
Council was requested by the Association to administer the research 
program because of the Board's recognized objectivity and 
understanding of modem 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 communications and 
cooperation with federal, state and local governmental agencies, 
universities, and industry; its relationship to the National Research 
Council is an insurance of objectivity; it maintains a full-time 
research correlation staff of specialists 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 transportation 
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 Officials. 
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 Research 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 Association 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 manufacturers' names appear herein solely 
because they are considered essential to the object of this report. 
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FOREVVO RD This report contains the findings and results of a study on the research needs into the 
relationship between transportation investment and economic development. The study find- 

By Staff ings are based on a review of current literature and research on the subject and on the results 
Transportation Research of a 2-day expert panel workshop that included a cross section of stakeholders from the pub- 

Board lic and private sectors, academia, and other transportation interest groups. The participants 
identified and discussed information requirements, the need for improved analytic tools, 
and decision-making support mechanisms that can improve the accuracy and understand- 
ing of the interrelationships between economic development and transportation invest- 
ments. The report should be of use to transportation professionals in state DOTs, MPOs, 
federal agencies, and academia interested in the status of research into the economic effects 
of transportation development decisions. 

Transportation-infrastructure investment has played a key role in the development of 
the nation's economy. The manner in which transportation investment affects economic 
productivity has been the subject of many recent studies, and while the findings of these 
studies indicate a strong causal relationship, they have also generated substantial debate and 
controversy regarding their implications. As a result, this debate has limited direct use of 
these findings in shaping transportation policy or specific investment decisions at the 
national, state, or local level. There is a need to assess recent transportation economics 
research to determine the likelihood that it can be extended and adapted to provide practi-
cal assistance to transportation practitioners, decisionmakers, and transportation stake-
holders in evaluating transportation investment proposals. There is also a need for a cost-
effective, multiyear, multifaceted research agenda that can assist in the development of 
accurate and practical tools for assessing the relationships between transportation invest-
ment and economic development and productivity. 

Under NCHRP Project 2-19, Research on the Relationship Between Economic Devel-
opment and Transportation Investment, Apogee Research, Inc., of Bethesda, Maryland 
(since, merged into Hagler Bailly, Inc.), in association with Greenhorne & O'Mara, Inc. of 
Greenbelt, Maryland, formed the research team to accomplish the following: identify stake-
holders; analyze, describe, and critique pertinent research; identify contradictions and 
inconsistencies in information; and prepare a list and descriptions of research projects that 
should be undertaken. 

The report provides an overview of economics and transportation research, identifies 
gaps, and presents a recommended research agenda in the form of research problem state-
ments with timing and cost estimates included. This report will assist researchers and agen-
cies to direct research funds to most effectively develop tools for transportation profes-
sionals and decisionmakers to better understand the linkages and interactions between 
transportation investment and economic productivity. 



	

CONTENTS 	 1 	SUMMARY 

	

4 	CHAPTER 1 Introduction 
Objective, 4 
Framework of Analysis, 4 
Organization of the Report, 6 
A Note on Economic Development and Productivity, 6 

	

7 	CHAPTER 2 Identification of Stakeholders 
Objective, 7 
Stakeholders, 7 
Framework of Stakeholders, 7 
Highlighted Stakeholders, 7 

	

14 	CHAPTER 3 Review of Literature 
Objective, 14 
Scope of the Literature Review, 14 
Overview, 14 
Current Work: Microanalysis, 26 
Current Work: Macroanalysis, 27 
Other Approaches, 29 
Conclusions, 29 

	

31 	CHAPTER 4 Conference Proceedings 
Conference Outline, 31 
Conference Proceedings, 32 
Summary, 38 

	

39 	CHAPTER 5 Information Gaps 
Individual Project Evaluation, 39 
Large, Multibillion Dollar Project Evaluation, 40 
Overall Program Evaluation, 40 
Identification and Measurement of Previously Nonquantified Effects, 41 
Evaluation of Multimodal Facilities, 41 
Valuation Measures and Definitional Issues, 41 
Rural and Tribal Communities, 41 
Public-Private Partnerships, 42 
Complementary Actions by Public and Private Groups, 42 
Other Comments and Ideas, 42 

	

44 	CHAPTER 6 Research Agenda 
Overview of Research Areas, 44 
Research Project Statement 1, 46 
Research Project Statement 2, 47 
Research Project Statement 3, 48 
Research Project Statement 4, 49 
Research Project Statement 5, 50 
Research Project Statement 6, 50 
Research Project Statement 7, 51 
Research Project Statement 8, 52 
Research Project Statement 9, 53 
Research Project Statement 10,53 
Research Project Statement 11,54 
Research Project Statement 12,55 
Research Project Statement 13,56 
Research Project Statement 14,56 
Research Project Statement 15,57 

	

59 	CHAPTER 7 Conclusions 

	

61 	APPENDiX A References 

	

62 	APPENDIX B Bibliography 



AUTHOR ACKNOWLEDGMENTS 
The research reported herein was performed under NCHRP Proj-

ect 2-19 by Apogee Research, Inc., and Greenhorne & O'Mara. 
Apogee was the prime contractor for this study. The work undertaken 
by Greenhorne & O'Mara was under a subcontract with Apogee 
Research, Inc. 

Dr. Richard R. Mudge, Chairman of the Board, Apogee Research, 
Inc., was the principal investigator. The other authors of this report  

include Shaurav Sen, Director of Transportation Economics Group 
at Apogee; Dr. Porter Wheeler and Eric Beshers, Senior Consultants 
at Apogee; Roxanne Bruder, Transportation Analyst at Apogee; and 
Barbara Barnow, Senior Manager at Greenhorne & O'Mara. 

The work was done under the general supervision of Dr. Mudge 
with the assistance of Shaurav Sen. Ms. Barnow was the supervisor 
for all work undertaken by Greenhorne & O'Mara. 



RESEARCH ON THE RELATIONSHIP 
BETWEEN ECONOMIC DEVELOPMENT 
AND TRANSPORTATION INVESTMENT 

SUMMARY 	Transportation is in the midst of an analytical revolution. The need for a new under 
standing of the impacts of transportation investment, including its consequences on eco-
nomic development and productivity, comes at a time when public interest in improved 
transport services has resurfaced. Transportation planners and decisionmakers have long 
been concerned with how transport investments and transportation services shape eco-
nomic development. The understanding of this linkage has gone through several signif-
icant changes. From the earliest days of U.S. history, transportation investment was 
assumed to play a direct and strong role in stimulating development and influencing 
where and how this development took place. Although many individual projects were 
economic failures, the resulting belief in the vital role of transportation in stimulating 
and shaping economic growth helped spur public and private investment in transporta-
tion networks, including a network of post roads, canals, ports, and the transcontinental 
railroad system. 

Recent research efforts by NCHRP, federal and state agencies, the Federal Reserve 
Board, and academic institutions have begun to focus on national or regional impacts 
of transportation and on long-term effects, including the role of transportation in stim-
ulating productivity improvements. Much of this research has forged a new way of 
thinking about the role of transportation in a post-modern economy. The new findings 
are intriguing and exciting and, at the same time, controversial and confusing. As a 
result, they have stimulated debate and disagreement, but limited direct results in shap-
ing transportation policy or specific investments at the national or local level. This 
project, NCHRP 2-19, seeks to: 

Assess the state of the art in this new wave of research; 
Determine the likelihood that the research can be extended and adapted so that it 
will provide practical help for transportation planners, in particular, and the broad 
range of stakeholders with an interest in transportation and economic activity; and 
Develop an appropriate cost-effective, multiyear, multifaceted research agenda on 
the relationship between transportation investment and economic development. 

Development of a line of rigorous economic research that will lead to accessible ana-
lytical tools and that is also applicable to practical policy issues is not a simple task. 
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Accessibility is not achieved by having one group conduct analysis and then having 
another group work out the interpretation for nonspecialists. From the beginning, 
research should be structured to develop a line of analysis that can be expressed in 
common-sense terms, to offer intuitive findings to the nonspecialist, and to provide sub-
stantial help to planners and decisionmakers. Recognizing these needs, the project was 
divided into three phases with an opportunity for review by the panel. Phase I, which 
included Tasks 1, 2, and 3, was comprised of two components: (i) identification of 
stakeholders and (ii) review of literature. The objective of Phase II, which included Tasks 
4 and 5, was to organize expert panel discussions to obtain participation and input from 
representative stakeholders identified in Phase I. The underlying objective of organiz-
ing the expert panels was to reach out directly to the various stakeholders to identify 
their information and research needs. Phase III, which included Tasks 6, 7, and 8, 
involved the development of research project statements that aim to fill gaps in past and 
current research on understanding the linkages between transportation and economic 
development. 

This report consolidates the work done in the three phases of the study. Phase I iden-
tified an exhaustive list of stakeholders in the fields of economic development and 
transportation investment and developed a review of relevant literature. The research 
team developed a framework within which to organize the stakeholders. The frame-
work includes decisionmakers, groups directly affected by transportation decisions, 
and groups whose concerns or agendas are indirectly affected. The framework is orga-
nized into six major categories: 

Transportation policy, regulatory and funding; 
Transportation design and construction; 
Transportation users; 
Non-user transportation interests; 
Nontransportation regulatory agencies and their constituents; and 
Academia/research. 

The review of the literature identified the lines of research most likely to be useful to 
public sector decisionmakers, and a range of other stakeholders, interested in how 
investments in transportation infrastructure influence gains in economic productivity. 
The review assessed the current state of understanding of the links between infra-
structure investment and productivity, noting areas of uncertainty, technical shortfalls, 
and work needed to provide greater relevance for transportation decisions and policy. 

The research team also reviewed the strengths and weaknesses of the current 
research methodologies and how researchers and decisionmakers judge analytical 
methods by different criteria. Analytical specialists are usually concerned with the 
validity of a method and the relative ease with which it can be applied. Validity is 
important for decisionmakers, but they also have many other concerns. 

In addition to clarity and defensibility, the nature of the information supplied is also 
important for public officials and other stakeholders. For example, an economist might 
be satisfied with knowing that a given set of investments would yield productivity gains 
of some amount for firms in a region. A deôisionmaker would like to know what that 
means in terms of standard of living or employment. Expression of abstract economic 
findings in ways that have concrete and immediate meaning for nonspecialists is an 
important requirement and a difficult challenge. 

The focus of Phase II was to organize a series of expert panel sessions to elicit and 
encourage discussion on the specific information gaps that currently exist and to under-
stand, from the stakeholders' perspectives, what kind of research would facilitate their 
current understanding of transportation's role in economic development. The goal was 



to bring together a diverse group of people (policymakers, planners, and researchers) 
to discuss the need for new research on transportation investment and productivity. The 
2-day conference, held in November 1995, provided valuable input of the infonnation 
needs of the stakeholders for the development of a series of tailored research project 
statements. 

In Phase III, the information collected during the panel sessions was assimilated, 
organized, and used to create 15 specific research project statements (RPSs) that will 
help expand the understanding of the link between transportation investment and eco-
nomic development. In addition to the 15 RPSs, Phase III also resulted in a significant 
number of useful research questions and issues that could be developed into additional 
RPSs in the future. 



CHAPTER 1 

INTRODUCTION 

Transportation planners and decisionmakers have long 
been concerned with how transportation investments and serv-
ices shape economic development. The understanding of this 
linkage has gone through several significant changes. From 
the earliest days of U.S. history, transportation investment 
was assumed to play a strong role in stimulating develop-
ment and influencing where and how this development took 
place. Although many individual projects were economic 
failures, the resulting belief in the vital role of transportation 
in stimulating and shaping economic growth helped spur pub-
lic and private investment in transportation networks, includ-
ing a network of post roads, canals, ports, and the transconti-
nental railroad system. 

In more recent decades, transportation planners, and the 
public in general, have demanded more analytical answers to 
questions about the role of transportation in economic devel-
opment. This research is not an academic exercise. It offers 
direct help in identifying cost-effective projects and helps to 
justify the value of transportation investment. The research can 
also help point the way to alternative sources of financing. 

The link between transportation investment and economic 
development can be made at different levels of spatial and 
program detail. Until recently, most efforts to analyze the 
economic development effects of transportation focused on 
individual projects with the greatest weight given to near-
term benefits. A national perspective, for example, will require 
different assumptions, models, and data from an analysis of 
state and regional impacts, and different inputs from what is 
needed for individual projects. Similarly, consideration of 
the long-term or structural impacts of transport changes will 
require different types of data and include different levels of 
uncertainty. 

Recent research efforts by NCHRP, federal and state agen-
cies, the Federal Reserve Board, and academic institutions 
have begun to focus on national or regional impacts of trans-
portation and on long-term effects, including the role of 
transportation in stimulating productivity improvements. 

OBJECTIVE 

Much of this research has begun to forge a new way of 
thinking about the role of transportation in a post-modern 
economy. The new findings are intriguing and exciting and, at  

the same time, controversial and confusing. As a result, they 
have stimulated debate and disagreement, but limited direct 
results in shaping transportation policy or specific investments 
at the national or local level. NCHRP Project 2-19 aims to: 

Assess the state of the art in this new wave of research; 
Determine the likelihood that the research can be 
extended and adapted so that it will provide practical 
help for transportation planners, in particular, and the 
broad range of stakeholders with an interest in trans-
portation and economic activity; and 
Develop an appropriate cost-effective, multiyear, multi-
faceted research agenda on the relationship between 
transportation investment and economic development. 

Recent work in this area has been intellectually stimulat-
ing to researchers as well as a source of debate within the 
transportation community. To date, however, new findings 
and techniques have not resulted in practical tools that can be 
applied by transportation decisionmakers or planners. A 1990 
AASHTO publication (1) provided an important step in the 
right direction. Although it provides a clear description of 
cost-benefit analysis and how it can be extended to include 
logistics, it falls short of providing an applied set of analyti-
cal tools that can be used effectively by practitioners. 

This project focuses on research that meets three criteria: 

Do the techniques and methodologies meet high techni-
cal standards and produce results convincing to econo-
mists and others with technical expertise in this field? 
Can this research offer results accessible to stakeholders, 
including nonspecialists? 
Most important, can the techniques and methodologies 
be adapted to support transportation planning and invest-
ment decisions? 

FRAMEWORK OF ANALYSIS 

Development of a program of rigorous economic research 
that will lead to accessible analytical tools and is applicable 
to practical policy issues is not a simple task. Accessibility 
is not achieved by having one group conduct analysis and 
then having another group work out the interpretation for 



nonspecialists. From the beginning, research should be struc-
tured to develop a line of analysis written in common-sense 
terms, to offer intuitive findings to the nonspecialist, and to 
provide substantial help to planners and decisionmakers. 
Recognizing these needs, the project was divided into three 
phases (see Figure 1). 

- Phase I (Tasks 1,2, and 3) 

In Phase I, the research team developed two pieces of 
information: an identification of stakeholders and a review of 
the literature. 

The research community has dominated the recent wave of 
research on transportation investment and economic develop-
ment, with some involvement by state and federal DOTS. 
Identification of a broader group of stakeholders helps ensure 
that future research is accessible to a wider audience, and it 
should ease the implementation of new methodologies. 

Everyone has some stake in an efficient and effective 
national transportation system. These stakeholders include 
users of the system, service providers, policymakers, and 
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even non-users (both as beneficiaries of economic produc-
tivity and as those who feel the negative externalities trans-
portation can create). Just as different groups have their own 
interest in transportation and their own role in shaping trans-
port policy, they also have different information needs. The 
first part of Phase I identified and categorized the various 
stakeholders into manageable groups. 

To design an effective agenda for future research, it was 
imperative to first gain an understanding of the state of cur-
rent research and its strengths and limitations. In the second 
part of Phase I, the research team developed an overview of 
the pertinent literature covering the ways in which trans-
portation investments affect economic productivity. Initial 
analysis of the literature review indicated that current tools 
were either too narrow (e.g., cost-benefit analysis), or too 
broad (e.g., production function approaches) in meeting the 
needs of the practitioners. An appropriate level of analysis is 
required to bridge the current gap between the narrow 
(micro) and broad (macro) approaches typically found in the 
literature. 

Phase II (Tasks 4 and 5) 

Phase II involved participation and input from represen-
tative stakeholders identified in Phase I. The underlying 
objective of organizing the expert panels was to meet with 
the various stakeholders to identify their information and 
research needs. The panel referred to the literature review to 
identify and evaluate the information gaps, contradictions, 
and inconsistencies in the existing research. 

The conference was held in Reston, Virginia, on Novem-
ber 15-17, 1995. The 2-day event consisted of a plenary ses-
sion, four breakout groups with oral summaries of findings 
for the reconvened group, and two panel discussions. 

Following the conference, a written report detailed the var-
ious research ideas generated during the conference and 
organized them under 10 broad topic areas. The document 
highlighted the major components of research gaps identified 
by the participants and provided five brief research project 
statements based on the findings of the conference. These 
research statements were for illustration purposes only and 
were not presented in a detailed format. 

Phase III 
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Figure 1. Overall research plan. 

Phase III (Tasks 6, 7, and 8) 

In Phase III, the research team developed a formal frame-
work for organizing the research ideas and presented 15 
detailed RPSs that address the relationship between transpor-
tation investment and economic development. The framework 
prioritizes the research needs based on short-, medium-, and 
long-term application needs of the practitioners. A signifi-
cant degree of flexibility is incorporated into this framework 



to allow for future modification of the research agenda based 
on the changing needs of transportation practitioners. 

The discussions generated by the expert panels in Phase 
II were an important ingredient in designing the overall 
research agenda. The panel members' participation ensured 
that research objectives were targeted and developed specif-
ically for stakeholder groups. As a result, stakeholders should 
be in a position to effectively apply the results of the pro-
posed research. 

The research agenda is presented in the form of several 
evaluations that state the merits and requirements of prospec-
tive projects and programs. Each evaluation includes: 

A problem statement, outlining the specific information 
gap that the research will address; 
A list of research needs, including key questions related 
to the topic area that the researcher must address; 
Application of the research output, including the identi-
fication of potential stakeholders that may benefit from 
the research findings; and 
Expected budget and time frame in undertaking the pro-
posed research. 

ORGANIZATION OF THE REPORT 

Chapter 2 identifies and describes the stakeholders who 
have an interest in, a need for, or are affected by transpor-
tation investment and economic development. Chapter 3 
provides a detailed summary and review of the existing lit-
erature on the link between transportation and economic 
development and highlights the major information gaps that 
currently exist. In Chapter 4, the 2-day workshop and the 
expert panel sessions are described, including a description 
of the specific sessions and a list of conference participants. 
Chapter 5 focuses on the description of information gaps that 
were identified by the stakeholders during the workshop. It 
sheds important light on the current needs of a wide group 
of stakeholders and summarizes the critical research needs of 
transportation planners, policymakers, and other decision-
makers. Chapter 6 presents a series of research project state-
ments that are designed to meet the gaps in existing research 
and to contribute to a better understanding of the role of 
transportation investment in influencing economic develop-
ment and productivity. Finally, Chapter 7 provides a sum- 

mary and conclusion and identifies the next steps that will 
lead to the overall goals of this project. 

A NOTE ON ECONOMIC DEVELOPMENT 
AND PRODUCTIVITY 

The concepts of economic development and growth in 
productivity are often used interchangeably. Although 
closely related, the two concepts are different. Broadly 
speaking, economic development is an increase in total out-
put. This increase can be due to greater quantity of produc-
tion inputs and improvements in the productivity with which 
society uses these inputs. Economic development occurs 
when output increases due to an increase in the supply of 
labor, the amount of capital available, improvements in tech-
nology, the level or quality of materials, or some combina-
tion of these factors. Productivity improvements occur when 
a given level of inputs is used to produce a higher level of out-
put. In other words, productivity describes a more efficient use 
of the inputs of production. 

Generally, the rates of population growth in most devel-
oped countries have slowed, rates of capital investment have 
stabilized, and the cost of adding to the supply of raw mate-
rials has increased. As a result, improvements in the produc-
tivity—how labor, capital, and raw materials are used—will 
be the key to future economic growth and to improvements 
in the standard of living. 

Transportation improvements affect both economic devel-
opment and productivity. "Pure" economic development 
effects are usually regional in nature and result from improved 
access to labor pools or to larger markets. Productivity 
improvements, on the other hand, are more difficult to isolate 
because the changes occur within the production process (e.g., 
cost savings resulting from "just-in-time" inventory methods). 

In a modern economy, with few underdeveloped resources, 
these productivity gains may be more significant than the 
classic economic development improvements. Productivity 
gains, however, are more likely to be recognized at a national 
or large regional scale of activity. 

Most of the existing literature on transportation impact 
focuses on the economic development aspect, in part, because 
it is most relevant for specific projects and is easier to measure. 
This project focuses on the growing body of new research on 
transportation and productivity, including transportation's role 
in shaping long-term structural changes in the economy. 



CHAPTER 2 

IDENTIFICATION OF STAKEHOLDERS 

OBJECTIVE 

In Task 1, the researchers identified the stakeholders who 
have an interest in, a need for, or are affected by transpor-
tation investment and economic development. Determining 
who the stakeholders are provided a guideline for assembling 
an expert panel (Task 4) and later for developing applied 
research statements on transportation investment and eco-
nomic development. 

STAKEHOLDERS 

This chapter identifies major stakeholders and describes 
their roles in decision making and their interest in the eco-
nomic development aspects of transportation infrastructure. 
The list of stakeholders is presented in a two-step hierarchy: 

A framework of stakeholders. An inclusive list of the 
major categories of stakeholders (Table 1); and 
Highlighted stakeholders. Selected stakeholders within 
each category based on their role in decision making, 
their representation in the process, and the direct or indi-
rect effect on transportation investment decisions. 

FRAMEWORK OF STAKEHOLDERS 

To help organize the review of stakeholders, the research 
team developed a framework that includes decisionmakers, 
groups affected by those decisions, and groups whose con-
cerns or agendas are affected. Ultimately, every group or 
individual who travels, works, or purchases goods is a stake-
holder in transportation investment and its related economic 
development, even though the level of impact or interest will 
vary. For simplicity, the framework of stakeholders is organ-
ized into six major categories: 

Transportation policy, regulatory and funding; 
Transportation design and construction; 
Transportation users; 
Non-user transportation interests; 
Nontransportation regulatory agencies and their constit-
uents; and 
Academia/research. 

Within each category, stakeholders are organized accord-
ing to whether they are public or private entities (where those 
categories apply), and then according to four characteristics: 

Group representations. These are specific entities and 
organizations that fall into the stakeholder category, yet 
each may have slightly different interests or perspectives; 
Spatial interest. Each stakeholder typically emphasizes 
a certain jurisdiction (national, state, regional, or local); 
Role in transportation decision making. This charac-
teristic identifies the decisionmakers, the types of deci-
sions they make, and those who hope to influence those 
decisions; and 
Interest in economic development. This characteristic 
identifies the stakeholder's particular interest in economic 
development and transportation investment. 

HIGHLIGHTED STAKEHOLDERS 

The framework identifies the major stakeholder categories, 
but it does not provide a context for understanding how those 
groups relate to economic development and transportation 
infrastructure. The research team selected four aggregations 
of important stakeholders based on the stakeholders' per-
spective or participation in the decision-making process: 

Decision-making stakeholders for government invest-
ment in transportation. Stakeholders that are actively 
making decisions on funding transportation programs, 
prioritizing projects, and maintaining or constructing 
transportation systems. 
Under-represented stakeholders. Stakeholders who are 
disconnected from the decision-making process, even 
though their interests may be dramatically affected by 
transportation investment decisions. These members are 
typically in economically depressed areas and histori-
cally limited in their access to economic advantage and 
development. 
Directly affected stakeholders. The private entities that 
are directly affected by transportation investment deci-
sions. This group consists of investment banks, con-
struction companies, shippers, and other users. 



TABLE 1 Framework of stakeholders 
	 00 

Public Entities 

State DOTs/Transportation Fifty states, District of Columbia Statewide; Regional Develop state transportation policy Decision-making to improve state's 
Commissions and Puerto Rico Provide transportation systems transportation services and economy 

Improve access to public and private capital 

Allocate state funds to projects/modes  

State Legislatures Town, County and District Statewide Influence and implement national policy Decision-making to improve state's 
Representatives  transportation services and economy 

Local DOTs/Counties and Local Jurisdictions Local/Regional Allocate funds to projects/modes Decision-making to ensure access and 
Municipalities Develop local transportation policy improve region's economy 

Operate transportation systems and roads 

Influence and implement national/state policy  

Toll roads, port, rail; airport and Local Provide transportation facilities Decision-making to ensure access and 
transit authorities Collect user fees, finance construction and improve transportation services 

operation 

Influence and implement national/state policy 

Develop local transportation policy  

U.S. Department of Transportation Federal Highway Administration National; Enforce Federal Laws Make informed transportation policy 

Federal Aviation Administration international Develop national transportation policy and decisions 

Federal Transit Administration regulation Develop National Transportation System 

Federal Railroad Administration Allocate funds to DOT programs which facilitates movement of people and 
goods nationwide 

Federal Mantime Administration 

Congress House of Representatives National Pass laws directly or indirectly affecting Balance federal programs to ensure national 

Senate transportation economic productivity and growth 

Authorize federal funds and set appropriations 
and _obligation_ceilings  

Private Entities 
Investment Banks 	 Issuer 	 Project specific 	• 	Sell bonds for infrastructure projects 	 • 	Issuer 

. 	Help provide equity capital 	 • 	Assess project risks and potential revenues 

ities 

State DOTs - Fifty states, District of Columbia State Prioritize projects at the State level deciding Construction directly affects the state's 
and Puerto Rico between which projects best serve the economy 

infrastructure needs New or improved facilities affect the states 
economy _or_production_(difficulty_measuring) 

Local DOTs, Counties and Local Jurisdictions Local Prioritize construction projects to meet local Assess and prioritize projects that will 
municipalities - needs improve service, access and local economy 

(continued on next page) 



TABLE 1 (Continued) 

Rural Counties 	 Rural Jurisdictions 	 Rural 	 • 	Ensure adequate service and representation for 	• 	Access to service and jobs 
rural areas access 

Port, rail, airport, and transit 	 Regional 	 • 	Decision-making to prioritize projects that 	• 	Implement projects that will improve access 
authorities 	 extend and improve service 	 and service 

PrIvate Entities 
Construction and related industries American Builders and Contractors Regional No direct decision-making Increase opportunities for business 
directly affected by transportation American Public Works Assoc. Influence legislation and regulation that affect Ease legal requirements of operating 
policy decisions American Road & Transportation the construction of infrastructure Improve quality of transportation (related) 

Builders Assoc. Influence allocation of funding to develop and products 

American Concrete Pavement maintain transportation systems 

Assoc. 

American Consulting Engineers 
Council 

Associated General Contractors of 
America 

Construction Industry 
Manufacturing Assoc. 

National Asphalt Pavement Assoc. 

National Ready Mixed Concrete 
Assoc. 

National Stone Assoc. 

Private Sector Developers Dulles Toll Road Project level Influence regional projects to provide for Creates economic development, attracting 

Euro Tunnel development opportunities businesses 

. 	Creates need for new infrastructure or capacity Community involvement varies 
of supporting infrastructure 

AASHTO Fifty states, District of Columbia National/Regional Set Standards Links between transportation investment and 

kitiii 'I']a1tThiiit- 

and Puerto Rico Conduct applied research (NCHRP) economic development 

Motorists American Automobile Assoc. National Influence transportation improvement policies Provide better use and access for members 

Motor Vehicle Manufactures Assoc. National Influence opportunities to provide users with Increase need for automobiles 
additional equipment with the minimum legal 
requirements  

Highway Users Federation for National Influence policy for user rights and safety Improve use and safety with minimum 
Safety and Mobility  economic cost 

Auto, bus, truck, Container, railroad National Influence policies that would increase Increase need for equipment 
aircraft and other equipment opportunities to provide additional equipment 
manufacturers 

Carriers and Shippers American Trucking Assoc. National Influence policies that would improve use and Identify the most cost effective method and 

Package Carriers flow of road and air transportation systems route to ship materials 

American Bus Assoc. Influence legal requirements for shipping goods Have access to high quality transportation 

Shippers facilities 

(continued on next page) 
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Airline industry members National Influence policies that would improve use of Identify the most cost effective methods to fly 

Air Transport Assoc. the air transportation system goods and passengers 

American Railroad Assoc. National Influence policies that would improve use of Identify the most cost effective methods to 

Container freight carriers the rail transportation system route goods and passengers 

National Freight 
Transportation Assoc.  

Organized Labor Teamsters National/Regional Influence national/regional policy Seek full employment of members at good 

Influence decision-making on regional projects wages 

Public Project level Influence local policy and transportation Improve use of the transportation system 
projects to mitigate the impact without altering the quality of life 

1flTT7-
National Govemors Develop transportation agendas and influence Private Associations 
Association/Staff Advisory federal policies 
Committee 

Washington Roundtable Discuss implications of transportation policies  

PrivateEñtities - 	--. 
Motorists American Assoc. of Motor Vehicle 

Administrators  

Business Associations Chambers of Commerce National, Regional, Influence transportation policies that would Transportation projects that would directly 
Local improve economy of the nation, region or town affect the economy 

Resort and event operators Regional Influence access to resort or event Assess if the area or market is large enough to 

Other tourism elements Creates demand for new or improved support business 

transportation system  

National Assoc. of Manufacturers National Influence distribution policies to provide access Assess the cost effectiveness to distribute and 
to markets sell goods 

Environmental/Community National Conference for Urban Cities Assure adequate representation and access . 	Effect of transportation systems on 
Agencies Economic Development transportation systems in the Cities for all neighborhoods 

neighborhoods 

Evenly develop neighborhoods  

Audubon Society Influence policies that adversely affect the 
environment (positively or adversely) 

Conservation Law Foundation Northeast Control/limit adverse environmental impacts of 
transportation policies and projects  

Sierra Club Environment; Influence policies that adversely affect the Preserving the environment 
National environment (positively or adversely)  

Economically disadvantaged Lower socio- Influence policies that affect economically Providing access to disadvantaged 
communities economic disadvantaged communities communities and how the improved access 

neighborhoods could increase the potential for income 

Environmental Defense Fund Environment; Influence policies that adversely affect the Preserving the environment 
National environment 

(continued on next page) 



TABLE 1 (Continued) 

l interest I Making Process 
Public Interest and Consumer 
Groups 

L' Agencies 1and IIj!i11 	TTflh1c 
Federal Agencies 	 Department of Commerce 	 National/Regional Influence transportation policies to improve Transportation projects that improve the 

economy economy 

Environmental Protection Agencies National/Regional Influence transportation policies to protect the Assess impact of transportation policies 
environment 

U.S. Corp of Engineers 	. National/Regional Influence transportation policies to improve the National productivity effects of infrastructure 
economy investment 

U.S. Fish and Wildlife National/Regional Influence transportation policies to protect fish . 	Impacts of transportation construction projects 
and wildlife 

Department of Agriculture/ Forestsy National Assess impact of transportation policies Improve transportation services for 

Operate forest service roads agricultural businesses 

Sustain national forests 
National Park Service National Parks Compliance to national policy Preserve parks and access to parks 

Bridge National Park and Federal policy Ensure environmental and safety compliance 
in parks 

Native American Governments Reservations Develop reservation's transportation system Provide access to employment and facilitate 
income generation 

Preserve reservation land 

Direct and attract beneficial development 

U.S. Department of the Interior National Operate specific service roads Assess impact of transportation policies 
Bureau of Land Management Provide vehicle access to National Parks and Operate specific service roads 

other interior facilities Provide vehicle access to National Parks and 
other interior facilities 

Department of Health and Human National Influence policies that affect health and human Protect health of national public 
Services services 

State Agencies Redevelopment agencies National/Regional Affect transportation policies Assess impact of transportation policies 
Interstate Commerce Commission 

State Public Utility (Public Service) 
Commissions 

State environmental oversight 

I{*1*I 

agencies 

(.4 iLit. 
Federal DOT Research groups National Highway Institutes and National Conduct Transportation and other research Develop applied and basic research (Federal 

other FHWA research agencies will generally focus on basic 
research more than other researchers) 

Department of Defense Worldwide/National Conduct Transportation and other research 
State DOT Research departments State • Develop applied research 
Academia Universities, Transportation National/Regional Conduct Transportation and other research Develop applied and basic research 

Research Centers 

Research Institutes/Thinktanks NCHRP, The Urban Institute ... National/Regional 0 	Conduct Transportation and other research 0 	Develop applied and basic research 
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Indirectly affected stakeholders. Stakeholders whose 
interests are indirectly affected by transportation invest-
ment decisions. This category includes environmental or 
community groups and businesses for which efficiency 
improvements may result from opportunities that relate 
to transportation investment. For example, investment 
in transportation allows for "just-in-time" practices and 
related techniques that improve the efficiency of busi-
ness. Related techniques may allow firms to reduce 
product cycle times, thus coming closer to the needs of 
their customers. 

Decision-Making Stakeholders for Government 
Investment in Transportation 

This group is highlighted because transportation invest-
ment and economic development affect many stakeholders, 
but only a few of these people make the actual investment 
decisions. Decisionmakers are responsible for considering 
the interests of other groups, including those directly or 
indirectly affected and the under-represented. Decision-
makers must weigh all factors, such as the environment, 
community access, regional economy, business interests, 
and many others, when evaluating transportation invest-
ment issues. Decisionmakers for government investment in 
transportation include practitioners and legislators at all lev-
els (federal, state, and local). 

Government Investment in 
Transportation 

Stakeholder 

State DOTs/Transportation Commissions 

Legislators and Treasurers (national, state or local) 

U.S. DOT 

Local DOT 

Port, Rail, Airport and Transit Authorities 

MPO 

Chamber of Commerce 

EPA 

Under-Represented Stakeholders 

The under-represented stakeholders are an important, but 
hidden, element in the equation. Under-represented stake-
holders include (1) groups that would benefit from trans-
portation investments that decisionmakers choose not to  

undertake and (2) groups for whom the adverse effects of 
transportation investment outweigh the benefits of economic 
development. In urban and rural areas, minority groups and 
economically disadvantaged communities may lack infor-
mation on the potential benefits of transportation investment 
or possess limited resources to lobby for projects in their 
own interest. 

Stakeholder 

RUral Jurisdictions and Areas 

Economically disadvantaged—Inner-city 

Economically disadvantaged—Rural 

Native Americans 

Disabled and Aging 

Future decisions on transportation investment could pro-
vide the under-represented with opportunities for economic 
development, including access to employment or the poten-
tial to attract business development to new areas. 

Directly Affected Stakeholders 

Directly affected stakeholders are closely tied to trans-
portation investment decisions. Some are linked directly to 
the investnieiil by providing funding or actually rnn.strncting 
the project, while others use transportation facilities for 
travel or shipment of goods. Many of these groups are 
actively represented in the decision-making process, yet their 
perspectives are confined to the best methods to conduct their 
business and not the potential economic opportunities for the 
region. Again, the decisionmakers must weigh interests of 
the directly affected with the under-represented or the indi-
rectly affected. 

Directly Affected 

Stakeholder 

Transportation Construction and Design 

Transportation Users 

Carriers and Shippers 

Investment Banks 

Developers 

Manufacturers (employ shippers) 



Indirectly Affected Stakeholders 

Indirectly affected stakeholders are not primarily inter-
ested in the transportation investment but are concerned 
about the ramifications of transportation investment deci-
sions. For example, environmental groups seek to preserve 
the environment and decrease the negative impacts that cars, 
buses, and trucks can have on the environment. Community 
groups may be concerned about environmental effects of a 
project and/or the potential division of the community that 
may result from a project. Other indirectly affected stake-
holders include general business groups who may change the 
way they do business to include more productive and eco-
nomical methods. Generally, when businesses improve the 
way they do business, it is difficult to determine how their 
improvements relate to specific transportation investments. 

13 
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CHAPTER 3 

REVIEW OF LITERATURE 

OBJECTIVE 

This chapter identifies the lines of research most likely to 
be useful to public sector decisionmakers and a range of 
other stakeholders interested in how investments in trans-
portation infrastructure influence gains in economic produc-
tivity. The review assesses the current understanding of the 
link between infrastructure investment and productivity, not-
ing areas of uncertainty, technical shortfalls, and work needed 
to provide greater relevance for transportation decisions and 
policy. Current research that may help address these con-
cerns is also included. This repOrt provided background 
material for the NCHRP Panel and helped the participants 
assess the potential value of new research to improved plan-
ning and decision making. 

SCOPE OF THE LITERATURE REVIEW 

The scope of this review differs from that of standard lit-
erature reviews. The review is not intended to provide an 
exhaustive documentation of all published research on trans-
portation impacts or to be a technically oriented review of 
different methodologies. Instead, this review provides a syn-
thesis of the research and describes the different methodolo-
gies used to assess the relationship between transportation 
investment and long-term economic development and pro-
ductivity. The review focuses on applied research and points 
out the usefulness and limitations of existing techniques for 
the analytical and decision-making needs of the stakeholders. 
For in-depth coverage of the literature in this area, see reports 
published by FHWA (2) and NCHRP (3). 

Table 2 summarizes the most relevant and useful 
research papers identified in this review. The table high-
lights the approaches used by the individual authors of 33 
papers and provides an overview of the relevance of each 
study to the decision-making process. The table also iden-
tifies the primary information gaps, both theoretical and 
empirical. Much of this project will focus on how future 
research might best address these information gaps and the 
value of this new research to transportation decisionmakers 
and stakeholders. 

OVERVIEW 

Figure 2 shows an organizing framework for current and 
potential future research on this topic. This framework 
divides research on the economic impacts of transportation 
infrastructure investment into two broad approaches: micro-
analysis and macroanalysis. Each approach has strengths and 
weaknesses when estimating the effects on economic pro-
ductivity; each offers different relevance for transportation 
decision making; and each has different degrees of accep-
tance within the economics community. In general, the 
research in macroeconomics has generated the most contro-
versy. This research offers the greatest potential for meas-
uring the productivity and long-term economic impacts of 
transportation and offers the greatest challenges in adapting 
to the needs of transportation planners. 

Macroanalysis examines the relationship between infra-
structure services and productivity in the economy as a whole. 
Most examples of macroanalysis have used statistical tech-
niques, such as production functions or cost functions, to esti-
mate the relationship between infrastructure investment and 
productivity and long-term economic activity. 

Microanalysis reflects the traditional methods developed 
by transportation economists and planners. It focuses on the 
economic effects of a particular project or the effect of trans-
portation improvements on the transportation costs to indi-
viduals or firms without significant shifts in how they live 
their daily lives or how they do business. Microeconomic 
analysis usually involves a cost-benefit analysis of a project. 
Case studies represent an alternative, but less theoretically 
rigorous, way to assess the impacts of transportation improve-
ments on the structure and efficiency of individual firms or 
plants. They can provide useful insights into how the private 
sector reacts to changes in transportation. 

The strength of cost-benefit analysis is that it is explicit 
and transparent. To carry out the calculations of benefit and 
cost, it is first necessary to go through an analytical process 
that traces the causal links between a project and its eco-
nomic effects. When dealing with the direct effects of a 
project, where the causal links are readily discernible, this 
approach works well. On the most basic level, for example, 
construction and maintenance costs of a highway project can 
be readily identified, as well as effects on speed (travel time), 
vehicle operating costs, and accidents. 



TABLE 2 Review of selected literature 

A..: 
Year of Publication 1990 1994 1991 

Approach Micro (case study) Micro (cost benefit) Micro (case study) 

Source American Association of State Highway Journal of Transportation Economics Apogee Research, Inc. 
and Transportation Officials (4ASHTO) 

Purpose Identifying and classifying the private Expanding the benefits of an investment Illustration of different productivity 
sector's productivity gains from highway project by incorporating logistical cost impacts on private corporations. 
infrastructure, savings. Implications for transportation policy 

and for research. 

Aggregate National Investment X * * 
Aggregate Regional/State Investment * * * 
Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 
	 x 

Financing Decisions * * * 
,ture R 	arohL,,oct,ons  

Theoretical Issues This work should assist in refining the Incorporating the concepts and Modeling the role of public infrastructure, 
macro model production functions, methodologies of this work into the in a firm's decision process. 
(especially inter - input technical elasticity), theoretical framework of applied cost 

benefit models. 

Empirical Issues 	 NA 	 Estimation of logistical cost savings 	Separating the effect on productivity of 
engendered by public infrastructure in 	different causal agents (infrastructure, 
transportation, 	 technology, management techniques, 

regulatory policy, etc.). 

Data-Related Issues 	 [1] Quantitative estimation of firm level 	[1] For making this work applicable, new 	[1] Case studies of corporations in the 
gain in productivity from transportation 	data sets need to be created. 	[2] 	service sector. [2] Estimating 
(public) infrastructure. [2] Isolated benefit 	Primary survey method suggested, 	productivity impacts at different levels of 
from individual projects, 	 economic activity (firm or industry). 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 	 1993 	 1994 	 1989 

Approach 	 Macro 	 Macro 	 Macro (production function) 

Source 	 Federal Reserve Bank of Chicago 	Army Corps of Engineers 	 Department of Transportation, California 

Purpose 	 Defending the macro estimates of high 	[1] An endogenous and an exogenous 	Effect of a slowdown in the growth of 
output elasticity of public infrastructure, 	growth model incorporating public capital 	highway stock on private sector capital 

& taxes. (2] Suggestion of ways by which 	productivity, and on total factor 
future research could be sensitive to the 	productivity. 
critiques made of macro-econometric 
research. 

Aggregate National Investment 

Aggregate Regional/State Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions X X 

R.tUr 1e.óa'óhD.ZrectIons 	 j. 	.  
Theoretical Issues 	. An econometric specification to check [1] An econometric specification of the Theoretical framework (with econometric 

for the effect of omitted variables (i.e., growth models. [2] Further extensions to specification) of a model to compare the 

degree of bias potentially introduced growth models, especially by relative productivity impacts of different 

into the estimates due to exclusion of incorporating disaggregated public kinds of public capital. 

some relevant variables), capital, rather than using the broad 
macro approach in which specification 
problems may persist. 

Empirical Issues [1] Omitted variable test. [2] Empirical [1] Using endogenous growth models to Comparing the relative impacts of 

studies with disaggregated public predict the future time path and different public capital components using 

infrastructure, 	 productivity impact of public 	 [1] different approaches; [2] at different 
infrastructure. [2] An agenda of empirical 	levels of spatial aggregation; [3] for 
work using the growth models, 	 different levels of aggregation of private 
exogenous and endogenous. 	 capital (by sectors). 

Data-Related Issues 	 NA 	 Tax and savings rates. 	 [1] Public capital stock disaggregated by 
state and by infrastructure components. 
[2] Private capital stock. 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 1992 1994 1989 

Approach Macro (Transportation models) Macro Literature review of all approaches 

Source The World Bank NCHRP and The Johns Hopkins Federal Highway Administration (FHWA) 
University 

Purpose Placing transport models in the context of [i] Assisting transportation policy Relation between highway investment 
policy making. A comprehensive decision making by improving and economic development, with an 
transport model suggested. The use of understanding of the economic impacts emphasis on highway infrastructures 
such a comprehensive model in testing of transportation infrastructure. [2] Data impact on development. 
policy strategies is demonstrated, 	base development. 

Aggregate National Investment 	 X 	 X 

Aggregate RegionallState Investment 	 X 	 X 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions 	 X 	 X 	 X 

.... 	
. 	 ..'. 

Theoretical Issues 	 NA 	 Formulating an industry - specific 	Li] Incorporating the financial impacts (of 
production function with public capital 	infrastructure investment) into 
disaggregated by type. 	 productivity studies. [2] Incorporation of 

supply side economic considerations. 

Empirical Issues 	 Using simulation models to assist in 	[1] Explanation of differences in state 	[1] effect of transportation infrastructure 
policy and planning analysis. 
Subsequently, performing an evaluation 
of the potential benefits - to policy and 
planning - of using a comprehensive 
transportation (and land use) model. 

employment growth rates using industrial 
mix and public capital. 
[21 Estimation of demand for 
transportation services by mode (and 
forecasting of this demand). 

on international competitiveness. 
(2] Use of flow variables (instead of stock 
variables) in estimation. [3] Use of data 
on changes in output (and in other 
variables). 

Data-Related Issues 	 Case-specific data needed. 	 [1] Maintenance of data base developed 	[1) Disaggregated data on infrastructure, 
in this paper. [2] Extensions and 	 highways, airports. [2] Specific industry's 
refinements to this data base, 	 dependencies on highways and other 

modes. [3] Quality indices. (4) Private 
capital stock of non-manufacturing 
sectors. 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 
	

1993 
	

1995 
	

1988 

Approach 	 Micro (cost benefit) 	 Micro (Logistics) 	 Macro (production function) 

Source 	 The World Bank 	 Cass Information Systems 	 Universitat Autonoma de Barcelona, and 
Northwestern University 

Purpose 	 [1] Surveys the experience of the World 
Bank in analyzing productivity impacts. 
[2] Suggests a continued use of cost 
benefit analysis. 

Explanation of the derivation of demand 
for freight transportation services from the 
integrated business logistics system. 

State production functions used to 
analyze the economic impacts of highway 
investment and human capital 
(education) in order to investigate the 
(relative) efficiency of highway 
investment. 

08 

Aggregate National Investment 

Aggregate Regional/State Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

x x x 
x x 

x x x 
x x x 

Financing Decisions 	 X 	 X 	 X 
AW  

Theoretical Issues 	 NA 	 NA 	 Theoretical exposition of the relative 
importance of different (types of) public 
infrastructure in causing/enabling 
changes in economic productivity. 

Empirical Issues 	 [1] Location decisions of multinationals. 	NA [1] Extending the comparative analysis to 
[2] Business location decisions (in an other components of public capital and 
impact analysis which includes cost human capital (management technology, 
benefit as one of the analytical tools). health, etc.). [2] Testing the use of 

education as a proxy for human capital. 

Data-Related Issues 
	

NA 
	

NA 
	

[1] Highway capital stock disaggregated 
by state. [2] Human capital stock (or it's 
proxy). 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 	 1994 	 1990 	 1994 

Approach 	 Macro 	 Workshop on research needs 	 Macro 

Source 	 Journal of Economic Literature 	 NCHRP 	 Princeton University 

Purpose 	 Review article that discusses macro 	Meeting notes of a workshop on research 	The presence of geographical spillovers 
production function approach and 	needs in transportation and economic 	justifies placing a project under the 
related arguments foiwarded against its 	development. Twenty-three research 	jurisdiction of a geographically broader 
use. 	 proposals suggested. 	 authority (than at present). 

1 ........ 

Aggregate National Investment X X X 

Aggregate Regional/State Investment X X x 

Individual Project Appraisal X x X 

Ranking of Projects X x x 

Timing of Investment X X X 

Location Decisions X X x 

Financing Decisions X x - 	x 

Future Researth Dtrect7ons / 

Theoretical Issues Modeling of an infrastructure-user Development of a framework to measure 111 Theoretical specification of spatial 
pricing mechanism to achieve the interaction between transportation spillover effects. [2] Devising a project 
desired quasi-market allocative scheme, services and industrial productivity, appraisal methodology which internalizes 

these spillover effects. 

Empirical Issues 	 Estimating the economic effect of 	[1] Impacts of congestion and delay on 	Measurement (and subsequent 
different infrastructure pricing policies, 	industrial and transportation productivity, 	comparison) of spatial spillover effects for 

[21 Impact of transportation 	 different spatial levels (city, state, region). 
(infrastructure) on business location 
decisions. 

Data-Related Issues 	 (1] Capital stock data for disaggregate 	Case studies of firms. These case studies 	NA 
series, [2] Depreciation rates, 	 should focus on how transportation 

(infrastructure) service changes would 
improve the productive capacity of the 
firm. 

(continued on next page) 
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': 	'' 
Year of Publication 1992 1994 1995 

Approach Macro (production) Macro Macro (production) 

Source National Bureau of Economic Research National Bureau of Economic Research National Bureau of Economic Research 

Purpose 	 Include a state specific control variable in 	State level productivity analysis using a 	Refutes the following: 'spatial spillovers 
a macro-econometric study (study uses 	neoclassical growth model, with an 	explain the discrepancy between 
state production functions), 	 explicit incorporation of infrastructure's 	productivity measures at different levels 

impact on economic and productivity 	of geographic aggregation. 
growth. 

ReIevanc To Low 	Mderat 	High Lw 	Muarte Low 	Moderate 
Aggregate National Investment X X X 

Aggregate Regional/State Investment X X X 

Individual Project Appraisal X X 	. X 

Ranking of Projects X X X 

Timing of Investment X X X 

Location Decisions X X X 

Financing Decisions X X X 

Future Research OirectA.ois 
Theoretical Issues 	 , Microeconomic linkage between public Devising a growth model which is Specifies spatial spillover externalities. 

infrastructure and the production process, conducive to using disaggregated public' 
capital as variables. 

Empirical Issues 	 Similar incorporation of state specific 	Joint determination of output, private 	Similar spillover analysis at different 
variables to re-evaluate other macro 	capital and (disaggregated) public capital 	levels of comparative aggregation of 
productivity studies (especially those 	within a growth framework, 	 industries/sector. 
studies which infer a large impact of 
public infrastructure on economic 
productivity). 

Data-Related Issues 	 State specific data, especially private 	[1) Growth rates of factors. [2] Mobility of 	Data on use of one state's highway 
capital stock, 	 inputs, 	 infrastructure services by residents and 

businesses of other states (these data 
are needed to estimate the effect of 
spatial spill-overs). 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 1994 1994 1991 

Approach Macro/Micro Macro/Micro Micro (cost benefit) 

Source Army Corps of Engineers Apogee Research, Inc. NCHRP and Hickling Corporation 

Purpose 	 [1] Description of the theoretical 	 Examine linkages between macro and 	[1] Guide to applying cost - benefit 
approaches towards analyzing the impact 	micro economic methodologies, 	analysis such that economic productivity 

of public capital on the economy, 	 impacts from the proposed investment 

[2] Framework to construct a Computable 	 are maximized. [2] A technical primer for 

General Equilibrium (CGE) model. 	 this analysis. 

Ràleva :7o 	 '*d 	 '••.. 

Aggregate National Investment 

Aggregate Regional/State Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions 	 X 

Fiture Reseatch Directions 
Theoretical Issues 	 Formal modeling of the Computable 	Proposes simulation approach rather 	[1] Devising a sampling technique for 

General Equilibrium model, 	 than econometric forecasts, 	 case studies so as to derive categorized 
logistical productivity impacts. 
[2] Incorporation of logistical productivity 
impacts into an applicable model. 

Empirical Issues 	 Running simulations using the CGE 	Re-examine productivity work using 	Similar spillover analysis at different 

model; comparing these simulations with 	simulation techniques. 	 levels of comparative aggregation of 

the forecasts of the macro and micro 	 industries/sector. 

approaches. 

Data-Related Issues 	 [1] First, information is needed on the 	Disaggregated public capital. 	 Data on use of one state's highway 

data needs of a general equilibrium 	 infrastructure services by residents and 

model, 	 businesses of other states (this data is 

[2] Then, this data has to be collected (if 	 needed to estimate the effect of spatial 

needed). 	 spill-overs). 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 1980 1995 1995 
Approach Macro (transportation) Micro (cost benefit) Micro (cost benefit) 
Source Transportation Research Board Center for Research in Transportation, Norwegian Public Roads Administration 

Sweden 

Purpose Look at impact of infrastructure on Extends cost benefit analysis by Describes an impact analysis approach 
regional economies, using an input - incorporating the external impacts of a that has a broader scope than 
output model in which the input-output project on other transportation modes, cost/benefit. This approach incorporates 
coefficients are sensitive to input costs, other links in the same transportation two types of analysis: monetized analysis 

mode. (cost benefit) and a qualitative impacts 
scale (of 1-9). 

Aggregate National Investment 

Aggregate Regional/State Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions 	 X 	 X 	 X 

Fwe Research Dwecftons 	 " .. MUM 
Theoretical Issues 	 Evaluation of the relevance of input 	Modeling of budgetary effects of the 	[1] Effect (on efficiency) of using a 

output models to future research on 	changes in tax revenue that result from 	decision tool which incorporates cost 
productivity impacts of infrastructure, 	the financial aspect of an infrastructure 

investment. 

Empirical Issues 	 Extension of the model by using a non - 	Economic valuation of time. 	 NA 
linear production function (that is, letting 
the elasticity of input to output share differ 
from one). 

Data-Related Issues 	 [1] Prices of outputs and inputs. 	 [1] Several variables need to be 	 [1] Traffic forecasts. [2] Induced demand. 
[2] Effective tax rates. [3] Transportation 	calculated using computer simulations. 	Both with an intermodal emphasis. 
costs of firms. [4] Input coefficients. 	[2] Localized, highly disaggregate, case- 
[5] Technology constraints, 	 specific-data needed. 

benefit and qualitative analysis. 
[2] Efficiency of using a qualitative 
analysis based on revealed preferences - 
of decision makers- between projects. 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 1995 1990 1994 

Approach Micro (cost benefit) Macro (production) Macro 

Source Institute of Transport Economics, Federal Reserve Bank of Boston Army Corps of Engineers 
Norway 

Purpose Suggest a framework to devise a State-level impacts of infrastructure [1] Comparing the cost and production 
methodology to optimally choose investment (after constructing state level function approach and their results. 
transportation investment when there private capital estimates). [21 Estimating the effect of public capital 
are interdependencies between on specific industries (describes an 
projects. . econometric - cost function - framework 

Suggestions to make this solution to do so). 
feasible. 

Rrse To; Low 	Modte 	Hgt 	LtM 	o*M'at 	i. - Moderateø 
Aggregate National Investment X X X 

Aggregate Regional/State Investment 	 X 	 X 	 X 

Individual Project Appraisal 	 X 	 X 	 X 

Ranking of Projects 	 X 	 X 	 X 

Timing of Investment 	 X 	 X 	 X 

Location Decisions 	 X 	X 	 X 

Financing Decisions 	 X 	 X 	 X 

Theoretical Issues 	 Detailed theoretical formulation of the 	NA 	 NA 
methodology implied by this paper. 

Empirical Issues 	 (1] Tests of the above formulation: on 	[1] Causality test to validate the model. 	Comparing cost and profit function 
existing project networks and on 	[2] Specification of conditions under 	estimates using the same data. 
proposed projects. [2] Comparison of 	which private and public capital are 
these results with standard cost benefit 	complements or substitutes. 
results. 

Data-Related Issues 	 Creation of (case - specific) data sets for 	[1] State specific data, especially capital 	NA 
application of this model, 	 stock. (2) Other disaggregated data. 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 1994 1995 1990 

Approach Macro (cost function) Micro (cost benefit) Macro 

Source New York University Department of Transportation, Maryland Princeton University 

Purpose 	 [1] Productivity analysis at 	 Practitioners opinion on practical use and 	Using political considerations to explain 
disaggregated industry level, 	 usefulness of cost benefit analysis. 	sub-optimal provision of public 
[2] Theoretical exposition & defense of 	 infrastructure. 
cost function approach. 

Aggregate National Investment 

Aggregate Regionallstate Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions 	 X 	 X 	 X 

$ffUre Reøib Threatfôi 	 / 	 . 
Theoretical Issues 	 [1] Using different cost function 	 NA 	 Modeling policy making and referenda 

specifications. [2] Using industry - 	 mechanisms in the U.S. 
specific cost functions. 

Empirical Issues 	 [1] Similar disaggregate analysis at 	NA 	 NA 
state level. [2] Comparison of this with 
national level. [3] Explicit calculation of 
technical change. 

Data-Related Issues 	 [1] Capacity utilization rate(s). 	 [1] Primary survey of practitioners for: 	Quantitative impacts of spillover effects. 
[2] Industry specific dummy values to 	opinions on the applicability of cost- 
account for industry-specific differences, 	benefit and the problems with cost 

benefit. 

(continued on next page) 



TABLE 2 (Continued) 

Year of Publication 	 1990 	 1993 	 1994 

Approach 	 Macro 	 Macro 	 Micro (cost benefit) 

Source 	 Brookings Institution 	 Policy Studies Journal 	 Transportation Research Record 

Purpose 	 The services (a flow) provided by 	 Conceptual and methodological attack 	Obtaining the benefit to cost ratio of a 
infrastructure should be financed by 	on the macro empirical work of 	 highway widening project. 
appropriate user charges. Doing so 	Aschauer, Munnell et al. 
ensures greater economic efficiency in 
the provision and use of infrastructure 
services. 

Aggregate National Investment 

Aggregate Regional/State Investment 

Individual Project Appraisal 

Ranking of Projects 

Timing of Investment 

Location Decisions 

Financing Decisions 	 X 	 X 	 X 

FuttIre Aesearh Threcxon 
Theoretical Issues 	 NA 	 Using a model with strong theoretical 	Inclusion of induced demand and other 

foundations: time trend & causality 	induced economic changes. 
direction issues have to be explicitly 
modeled. 

Empirical Issues 	 NA 	 [1) Test other macro work for direction 	Improved estimation procedures for 
of causality. [2] Effect of time savings 	certain parameters: value of time; speed; 
on productivity and real wage. 	 accident reduction valuation. 

Data-Related Issues 	 [1] Calculation and apportioning of 	[1] Evidence on crowding out. 
benefits from highway infrastructure use 	[21 First-differenced data. 
to individual user groups. [2] Cost of 
evaluating externality impacts. 
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Research on the relationship between transportation-infrastructure investment and 
economic productivity is, generally, conducted at the level ofprojects or individual firms 
(micro) or the state, national, or regional level (macro). Both approaches have strengths 
and weaknesses; but neither has yet produced really strong conclusions about the 
magnitude ofproductivity effects from transportation investment. Future work should be 
focused on improving methods and making sure they produce information useful to 
stake holders, planners, and decision-makers. 

Figure 2. Research on transportation investment and economic development. Current status and 
future requirements. 

As effects become less direct and more diffuse, however, 
the simple links to a specific project become harder to trace. 
If capacity is expanded on a segment, it is easy to relate that 
capacity expansion to a speed change on that segment. It is 
difficult, however, to relate that speed change to a gain in 
productivity in the region. Conceptually, improvement in 
speed or reduction in congestion-induced delays will have a 
positive effect on productivity of firms in the region that 
depend on the transportation system. But the amount of the 
increase due to a particular project, or set of projects, or level 
of investment is difficult to estimate, and probably impossi-
ble using microeconomic techniques. 

The strength of the statistical methods of macroanalysis is 
that all measurable effects may be captured. These methods 
compare national trends in economic activity (including pro-
ductivity) with levels of total public-infrastructure invest-
ment, introducing other factors that are expected to affect 
productivity. The result is an assessment of the impact of 
investment on productivity. There is a weakness inherent in 
these broad statistical methods; the analysis shows relation-
ships among different sets of data, but these relationships do 
not necessarily demonstrate causality. In other words, statis- 

tical analysis can show how various data series are related to 
each other, but it may not tell the analyst why they are related 
or how to take advantage of the relationship. Most of the 
controversy about the usefulness of macroanalysis revolves 
around this point. 

Microanalysis and macroanalysis methods have the same 
point of weakness: lack of a solid understanding of the mech-
anisms by which transportation investments influence 
structural changes in a developed economy, including the 
productivity impacts and related changes in long-term eco-
nomic activity. Although some useful concepts about the 
ways in which transportation improvements affect produc-
tivity have been developed, the concepts have not been 
expressed in a quantitative form that is accurate, convincing, 
and clear. Ongoing research, however, shows promise of 
overcoming the weaknesses in existing methods. 

CURRENT WORK: MICROANALYSIS 

Two lines of recent research offer some potential for 
improving the microanalytical understanding of productivity 
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effects. First, case studies ignore the effects of a particular 
project and the level of investment; instead, the analyst 
attempts to understand and describe the effects of trans-
portation on changes in distribution practices and, in turn, on 
the internal organizational structure and market orientation at 
individual firms or plants. Second, investigators have begun 
to extend the traditional transportation-oriented techniques 
of cost-benefit analysis to capture logistical effects, includ-
ing some of those identified in the case studies. 

Case Studies 

Case studies provide anecdotal evidence. To date they 
have been primarily qualitative and descriptive. Nonetheless, 
they provide information that is not available through more 
formal, quantitative methods. Most important, they show the 
character of the changes that companies have made in their 
operations as a consequence of transportation improvements. 
These changes include the now familiar effects on inventory 
costs that stem from just-in-time deliveries but also include 
a broader set of effects that form the broader goals of reduced 
cycle time. Studies, such as those by AASHTO (1), FHWA 
(4), and the American Trucking Associations (ATA) (5), 

show clearly that, from the perspective of freight movement, 
increases in reliability of delivery times are much more 
important than reductions in transit times. Anecdotal evi-
dence also exists to show that service-oriented firms have 
similar gains from reliable access to labor pools (i.e., pro-
ductivity is not just a result of freight and highways or rail-
road movements). 

Case studies show that improved transportation often 
leads to changes in how firms structure themselves to meet 
customer needs. These changes often result in even greater 
sources of economic gains. Improved transportation can 
accomplish more than just enabling firms to engage existing 
physical plants and business processes at lower cost. Trans-
portation improvements can create a "cascade" of productiv-
ity and organizational benefits that influence activities well 
beyond transportation and logistics. 

Koley's Medical Supply, Inc., provides such an example 
(1). Koley's is the wholesale distributor for a coalition of 
hospitals in Omaha, Nebraska, and southwest Iowa that has 
converted to a stockless purchasing system. In the hospital 
industry, stockless purchasing goes further than just-in-time 
delivery by offering pick-and-pack operations in addition to 
frequent deliveries of medical products to hospitals. In the 
Omaha area, Koley's packs items in their proper units of 
issue and delivers them in bins several times a day to user 
departments in the hospitals. Koley's makes daily deliveries 
to the smaller hospitals in Iowa. Adequate transportation 
access makes such frequent deliveries efficient and reduces 
costs along the hospital materials supply chain, from the 
manufacturer to the patient. Completion of the Storz freeway 
improved Koley's access to its more distant customers in 

Iowa. As shown in Figure 3, through streamlining opera-
tions, stockless purchasing reduces inventory storage and 
handling costs for the hospitals. 

Transportation improvements can lead to new markets, new 
methods, changes in the technology used in a process, and 
even to innovation in technology to suit new processes. Gains 
in productivity stemming directly from scale increases and 
cost reductions in existing processes are hard enough to cap-
ture. These "second-round" effects are even more difficult to 
link back to a specific improvement or set of improvements. 

Case studies also have shown that impacts on efficiency of 
firms are not limited to freight transportation. Improvements 
in passenger transportation (e.g., better commuting high-
ways) have allowed firms to reach out to larger labor pools 
(or allowed workers to select more desirable housing). 
FHWA (6,7) discusses the full range of positive impacts of 
transportation improvements. 

Analysis of Logistics Gains 

In reaction to the interest in productivity impacts, some 
investigators have tried to make logistics impacts an explicit 
element of cost-benefit analysis. Lewis (8) gave an up-to-
date summary of cost-benefit analysis and its possible exten-
sion to logistics and productivity. Allen et al. (9) advanced 
the concept of using reduction in logistics costs instead of 
reduction in truck travel time. In effect, the reduction in vari-
ance in delivery times largely replaces absolute reduction in 
travel time. This appears to be a step in the right direction, 
but it still leaves unresolved the issue of how to estimate 
logistics gains, especially the second-round effects from 
changes in process. 

Research on more general problems with cost-benefit 
analysis could also be relevant, although it is not focused 
directly on estimating economic productivity. For example, 
analyzing single projects separately could give misleading 
results if several projects are done in the same region or net-
work. The outcome for several projects together will likely 
differ from the sum of the outcomes for each project ana-
lyzed individually. Each improved part of the network will 
have some effect on the volume of use, congestion, and so 
forth on the other improved links. Analysis of the economic 
effects of improving any single link in a network is not 
complete without some consideration of the impact of that 
improvement on the rest of the network. 

CURRENT WORK: MACROANALYSIS 

In recent years, a number of economists (mostly with little 
or no formal training in transportation economics or planning) 
have employed statistical analysis of national data to estimate 
the effects of public sector infrastructure on productivity. 
Although there has been considerable debate about which is 
the best econometric technique to use, in general, the approach 
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Figure 3. Productivity gains for hospitals using stockless purchasing. 

has been to incorporate transportation (or public works) into 
one of the proven techniques used to describe the economy 
as a whole. Traditional macroeconomic analysis has lumped 
transportation and infrastructure under government spending 
as a whole, assuming there were no special impacts. 

Some of the earlier studies, such as Munnell (10), adapted 
traditional economywide production functions as the basis 
for analysis; more recent work has used cost functions (11). 
Proponents of cost functions maintain that while the data 
requirements are more severe than that needed by the single-
equation production function, their equations more closely 
capture the real-world behavior of firms seeking to minimize 
costs as the relative prices of inputs, including transportation, 
change. Cost functions also may be easier to adapt to industry- 

level detail, even though the meaning of their outputs is less 
intuitively obvious. 

The technical differences between these approaches are, 
however, of limited interest to nonspecialists. What is of inter-
est is the striking difference between the findings of Munnell 
and the critics. Munnell finds a strong, positive effect of pub-
lic investment on private sector productivity. Some critics, 
however, find the effect to be statistically insignificant or 
negative. Other critics find that although the impacts are sta-
tistically significant, the order of magnitude is much closer 
to that implied by more traditional analytical techniques. 

The argument reflects one of the basic difficulties with sta-
tistical analysis—uncertainty about the presence of causality 
or its direction. Some critics argue, for example, that the true 
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causality may be the reverse of what Munnell has suggested, 
which is that the decline in productivity in the private sector 
led to a decreasing demand for public investment in infra-
structure. Others have suggested that there may be no causal-
ity at all, but rather, that the period examined by Munnell was 
one in which private productivity and public investment were 
both declining, but independently of one another. Munnell, 
of course, has not failed to defend her conclusions. It is 
beyond the research team's ability in this report to offer an 
opinion about which side of the debate has the stronger case. 

The debate, however, does exist. Practitioners are using 
aggregate, statistical analysis of productivity effects and 
finding divergent results. This does not mean that this line 
of research is not worth pursuing. It does illustrate a weak-
ness of this approach, which is the difficulty of adapting 
general, economywide models to more everyday decisions. 
A related weakness is that, to a large extent, the technical 
issues are comprehensible only to specialists. In part, the 
inapplicability of past macroanalysis to decisionmakers' 
needs arises from the different goals of academic econo-
mists, whose primary interest has been strict research, not 
the creation of decision tools. Current work by Nadiri for 
FHWA offers one attempt to combine this research orienta-
tion with the more practical objectives of a transportation 
decisionmaker (11). 

Single-equation statistical analysis could be quite useful 
for national decisions on aggregate investment ievels and 
could also be useful to states in the same way. At the regional 
or project level, however, its usefulness as a stand-alone 
approach disappears. Its strength is that it allows an attempt 
at quantitative estimates of effects on productivity without 
having precise knowledge of the causal links between trans-
portation improvement projects and the decisions made by 
the managers of affected firms. 

OTHER APPROACHES 

Some other methods, typically employed at the regional 
level, are input-output analysis and simulation models. Neither, 
however, is of any great help to understanding productivity 
effects of transportation improvements. The typical input-
output model is based on fixed assumptions about how firms 
operate (or did operate because collecting and compiling data 
creates a lag of 5 to 10 years). Because those assumptions 
cannot change as the analysis is conducted, such a model pro-
vides limited information about effects on productivity. 
Some more advanced input-output models incorporate 
changes in inputs as relative prices change; but this approach 
is still based on fixed assumptions about future technology 
and the changes in the processes used by firms. 

Transportation simulation models have been employed to 
forecast regional economic impacts of alternate investment 
decisions. These models have often attempted to model the 
interactions among transportation, economic activity, and 
land use. But such models require assumptions about pro- 

ductivity effects as input too. Models alone cannot add to 
the understanding of transportation's impact on productivity. 

CONCLUSIONS 

The last decade of research on the interactions between 
transportation and the economy, in general, and productivity, 
in particular, has yielded new insights. With few exceptions, 
the techniques that provide most of these new insights have 
yet to be adapted to everyday use. These failures are possi-
bly attributable to two reasons: (1) the difficulty of analyti-
cally incorporating nonlinear effects into a set of planning 
methods that rely on assumptions of linearity and (2) research 
has been conducted outside the paradigm used by most trans-
portation planners and economists (see Figure 2). 

From an analytical point of view, it makes sense to persist 
with efforts to incorporate productivity effects as an explicit 
component of cost-benefit analysis of individual projects or 
sets of projects. It is also worthwhile to press ahead with 
efforts to improve the ability of cost-benefit analysis to deal 
with sets of project network effects. It also makes sense to 
keep improving the methods for aggregate, statistical analy-
sis, particularly if they can be integrated into the more prac-
tical problems of transportation planning and decisions. 

These research efforts are likely to be worthwhile, even if 
they fail to significantly enhance the power of formal analyt- 
ical techniques, such as cost-benefit analysis or the statistical 
methods. The process of trying to improve these techniques, 
will reveal more about the links between transportation 
improvements and productivity enhancement. Through this 
research, ideas about major variants of existing techniques, 
or some altogether new approaches, may be developed. 

It is possible, however, to exaggerate the importance of 
making any single technique answer all questions. Any 
approach that is developed will require thoughtful handling, 
and it is likely that ad hoc combinations of several techniques 
will result in the most satisfactory results. 

Finally, there are important differences in the viewpoints 
of economists or other specialized analysts versus the view- 
points of public decisionmakers and other significant stake- 
holders. The goal of the analyst, which may or may not be 
achieved, is to find a theoretically rigorous and accurate 
method for estimating the effects of transportation invest- 
ments. The decisionmaker or stakeholder has another require-
ment. Significant decisions about public investments are 
often controversial. Public officials and other proponents of 
a particular strategy have to be able to defend their choices 
in the open arena of political debate. 

For this purpose, analytical methods have to be more than 
just rigorous and accurate; they should be clear and defensi- 
ble. In public debate, the anecdotal evidence developed from 
case studies could have a far more powerful effect than any 
amount of econometric analysis. Analysis that is strong and 
convincing for specialists may turn out to be a weak argu-
ment in public debate. 



QVI 

'l'ABI .1-i 3 I;aliiation of current research met hodologies 

Approach MICRO MACRO 

Methodology Cost Benefl 	Cost deneft Case study 	Aggrcate Ag9rogate Trarrspo:tatron' 
with logistics productivity productivity Land-use 

production cost function models 
function 

Wildenthal, 	Allen, Baumol, & 

Representative KKe,u 

Apogee: 	Munnell Nadiri Uew and Liew 

Cnter:a 
Buffington & 	Forkenbrock Coca-Cola case 	(1990) (1994) (1980) 

Memmott 	(1994) study 

Technical Features  
(1994) (1991) 

Ability to analyze productivity impacts  

Ability to forecast 
 

Simplicity of data needs 

Reliability for quantitative analysis  
-. ---: 

-- 

I 

I Releyii.,e tu dut.isiuii I iiakeis - 

Ease of use by non-specialized staff (minimum 
training in analyticat methods)  
Usefulness in decision making for policy making - 

JW Relevance for analysis and decision making at 
national level 
Relevance for analysis and decision making at tocal 
level 
alflhI7iF-1.1.J.I- 
Future scope for use as a policy or decision making  
tool  
Further research needed 
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Table 3 summarizes the relative strengths and weaknesses 

of the reviewed methods and shows how researchers and 

decisionmakers will judge analytical methods by different 
criteria. Analytical specialists will always be concerned with 

the validity of a method and the relative ease with which it 
can be applied. In this report, validity of a method refers to 

scientific practice that is careful not to extrapolate beyond the 

strict assumptions of a theoretical or mathematical model. 
Application of a theory or model to a real-world situation, in 

which the initial conditions do not exactly duplicate the 

model's assumptions, is not strictly "valid." Life seldom mir-

rors theory exactly but decisionmakers often must apply the- 

ory to real situations, knowing that the model does not per-
fectly match these conditions. 

Besides clarity and defensibility, the nature of the infor-

mation supplied is also important for public officials and 
other stakeholders. For example. an  economist might be sat-
isfied with knowing that a given set of investments would 

yield productivity gains of some amount for fIrms in a region. 

A decisionmaker would like to know what that means in terms 

of standard of living or employment. Expression of abstract 

economic findings in ways that have concrete and immediate 

meaning for nonspecialists is an important requirement as 
well as a difficult challenge. 
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CONFERENCE PROCEEDINGS 

On November 15-17, 1995, a conference was held in 
Reston, Virginia, to identify specific issues and challenges 
in relating transportation investment to economic develop-
ment. The 2-day conference was designed to obtain input 
from representative stakeholders identified in Phase I of this 
project. The goal of the conference was to identify the stake-
holders' information and research needs and the major gaps 
in current research on transportation investment and eco-
nomic development. 

The conference brought together a diverse group of select 
individuals with interests in transportation and economic 
development. Invitations were sent out to approximately 75 
people from the stakeholder groups identified in Task 1; 38 
attended. Participants came from a variety of locations across 
the United States and represented transportation agencies at 
all government levels, government agencies with primary 
functions other than transportation, various business sectors, 
and research institutions. 

The first section of this chapter is an overview of the con-
ference. The second section contains a more detailed descrip-
tion of the conference proceedings. 

CONFERENCE OUTLINE 

This section describes the expert panel discussions, the 
purpose of conducting the workshop, the preparation of the 
conference, and the methodology employed in the meetings. 

Purpose of the Conference 

In Phase I of this project, the stakeholders and available 
analytical tools were identified. In Phase II, the research 
team sought to understand the stakeholders' needs and their 
potential applications for research on the link between 
transportation investment and economic development. The 
objective of the expert panels was to bring together repre-
sentatives from the various stakeholder groups to discuss 
their needs for information and analysis. In the following 
phase, input from the panels guided recommendations for a 
new body of research. 

The theme of the expert panel discussions was "Research 
on the relationship between economic development and 
transportation investment: What are the needs and applica- 

tions and how can the research be made useful for stake-
holders?" The expert panels were designed to generate open 
debates and discussions focusing on these key issues: 

Major strengths and weaknesses of current research 
methodologies, 
Ability of current research methods to meet stakeholder 
requirements, 
Additional information and research needs of stake-
holders, and 
Application of research results. 

Preparation of the Conference 

When compiling the list of invitees, the research team 
solicited the input of the NCHRP Project 2-19 panel mem-
bers. A briefing handbook was mailed to each invitee, and the 
consultants conducted a telephone interview with each person 
prior to the panel meeting in November. The handbook con-
tained briefing material to prepare the participants for the 
expert panel discussions, including: 

Objective statement for the panel discussions, 
Educational material informing the participants of the 
current state of research, 
List of topics to be discussed, 
Final agenda for the meeting, and 
Travel and accommodation information. 

Each member received a personalized invitation letter, 
along with the handbook. The letter highlighted the specific 
purpose of selecting that individual to attend the meeting and 
outlined the major areas of discussion to which the individ-
ual would be able to contribute. 

The telephone interviews were conducted after the brief-
ing handbooks were mailed out to further acquaint the mem-
bers with the scope of the expert panel discussions and provide 
an opportunity for the consulting team members to become 
familiar with the participants. The interview also presented 
an opportunity for the panel members to clarify their indi-
vidual roles in the panel meetings and any other matters per-
taining to the meeting. 
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Methodology Used in the Conference 

The conference engaged the expert panel members and 
observers in two morning sessions, two afternoon sessions, 
and one evening session. The sessions gathered information 
from the participants using three primary methods: 

Breakout sessions, 
Expert panels, and 
Open discussions. 

Conference Schedule 

Location: Dulles Hilton Hotel, Reston, Virginia 

Schedule: 

Wednesday, November 15, 1995 
Arrival of Panel Members 
Informal Dinner Meeting 

Thursday, November 16, 1995 
Plenary Session 
Breakout Groups 
Lunch 
Breakout Group Reports 
Expert Panel One 
Open Discussion 

Friday, November 17, 1995 
Expert Panel Two 
Open Discussion 
Departure of Panel Members  

Expert Panels 

Two expert panels comprised of about eight individuals 
convened to discuss the essential issues raised in the break-
out sessions. The panels were held on Thursday afternoon, 
November 16, and Friday morning, November 17. The panel 
members represented a broad mix of perspectives that 
offered a great opportunity for interaction and divergent 
points of view. The consulting team and the NCHRP Project 
2-19 panel members deemed this arrangement more effective 
than panels organized by stakeholder categories or by research 
"providers" versus "consumers." 

Panel One analyzed the issues raised in the breakout ses-
sions, using a general framework to incorporate the concerns 
of all stakeholder groups. Panel Two evaluated the issues 
from the focus of the academic or researcher. The panel 
assessed whether the needs can be addressed by applying an 
existing methodology, adapting a current methodology, col-
lecting additional data, or developing new approaches. 

Open Discussions 

Following the evaluation by each expert panel, discussion 
was opened to the entire conference audience. Panel mem-
bers addressed questions from the audience, provided further 
clarification, and prompted the entire group for ideas. 

CONFERENCE PROCEEDINGS 

The following section includes the highlights of the meet-
ings and summarizes the predominant research themes iden-
tified by the participants. 

Breakout Sessions 

Breakout sessions were used to facilitate small group dis-
cussions by individuals within a stakeholder group. The con-
ference participants were divided into four breakout groups 
of 7 to 10 people and organized according to the following 
divisions: 

Group 1: Transportation decisionmakers and suppliers, 
Group 2: Researchers and academics, 
Group 3: Agencies and entities with community inter-
ests, and 
Group 4: Transportation users and private industry. 

Each group was asked to develop a list of issues, needs, or 
problems that they face when considering decisions on trans-
portation investment related to economic development. They 
met concurrently for 1 hours on Thursday morning, Novem-
ber 16, and then rejoined the entire group after lunch, where 
a spokesperson from each group presented the findings. 

Plenary Session 

The conference opened with a short plenary session. 
Mr. Ronald McCready, TRB' s Senior Program Officer for 
NCHRP Project 2-19, provided a brief background on eco-
nomic research efforts undertaken since the 1989 Workshop 
on Research Needs in Transportation and Economic Devel-
opment [NCHRP Project 2-17(2)], held in New Orleans. 
He reaffirmed AASHTO Secretaries' continuing interest in 
methodologies for linking transportation investment with 
economic development on the basis of statements they sub-
mitted at the AASHTO Annual Meeting in November 1995. 

Dr. Richard Mudge, President of Apogee Research and 
Principal Investigator for the project, observed that existing 
economic tools are not being used to any considerable degree 
and emphasized the importance of developing methodolo-
gies that are rigorous, technically sound, applicable, and 
understandable to nonspecialists. 

The plenary program concluded with a presentation from 
Dr. Susan Binder, Division Administrator for the Maryland 



33 

office of FHWA. Dr. Binder gave an overview of the recent 
related research and a summary of the strengths and weak-
nesses of current methodologies. Dr. Binder also suggested 
issues that have not been addressed sufficiently in the research. 
Many of these issues were subsequently considered in the 
breakout and expert panel sessions. 

The definitional issues included the need to: 

Broaden the concept of infrastructure to include more 
than highways, and 
Redefine the ultimate user as the one who receives the 
goods. 

The conceptual issues included the need to: 

Recognize that quality of life issues, both perceived 
and real, influence labor markets, particularly, location 
decisions; 
Isolate commercial demand characteristics to appreciate 
the role of freight movements in economic development 
scenarios; 
Evaluate, through cost-benefit analysis, the integrated 
system rather than stand-alone projects and providing 
quantifiable measures of the trade-offs of decisions; 
Recognize that there may be different economic findings 
for public transportation policy appropriate for various 
levels of government; and 
Develop mechanisms to translate economic findings to 
practitioners, decisionmakers, the business community, 
and the public. 

Breakout Sessions 

The assessment of the state of applied research, presented in 
the plenary session, established a common ground for the 
diverse groups of participants and served as an impetus for dis-
cussions in the four breakout group sessions that followed. The 
following key points were identified in each of these sessions: 

Major gaps and issues in existing information. This 
category includes points relating to terms, assumptions, 
methodologies, applications, and other aspects that 
research has not addressed sufficiently to date. 
Key needs of transportation stakeholders. This category 
refers to the desired features that stakeholders and deci-
sionmakers would like to see in an economic impact 
methodology (i.e., what the methodology would look 
like, what it would do). 
Obstacles to developing solutions. This category covers 
perceived and actual obstacles to developing appropriate 
and useful methodologies or tools and may include insti-
tutional, informational, and methodological barriers. 
Other. This category includes any other comments that 
help define the issues and parameters of future research. 

Each group identified features and parameters for desirable 
economic methodologies. There was repeated recognition 
that multiple tools are needed to address a range of condi-
tions and that these tools need to be understood and respected 
by the public. There was also some discussion on definitional 
and conceptual issues that are important for advancing better 
communication as well as a better understanding of eco-
nomic priorities among transportation stakeholders. Private 
industry issues were raised in each group with regard to their 
needs, costs incurred, and benefits received. 

Following the breakout sessions, the entire group recon-
vened to present findings from each of their sessions to all 
conference participants. Comments from each breakout ses-
sion are summarized below. 

Group 1: Transportation Decisionmakers 
and Suppliers 

For the most part, this group focused on large-scale, macro-
oriented economic considerations. Participants included: 

Stephen Andrie, TCRP, TRB 
Susan Binder, FHWA 
George Boulineau, Georgia DOT 
Barry F. Driscoll, Vermont Agency of Transportation 
Mary Reichert, Maryland DOT 
Roger Schrantz, Wisconsin DOT 
Teresa Smith, FHWA 
Anne Strauss-Weider, A. Strauss-Weider, Inc., West-
field, NJ 
David G. Williams, Oregon DOT 
Ronald McCready, NCHRP, TRB 
Shaurav Sen, Apogee Research, Inc., Bethesda, MD 

The major gaps that were identified included the need to: 

Produce economic analyses that expand their focus to 
highway systems, especially when considering the ben-
efits to a community. 
Create new economic approaches and models that con- 
sider issues such as: 
- Changes in the economy that affect prioritization, 
- Changes in the planning climate, 
- Prioritization strategies, and 
- Consideration of freight movements. 
Consider the relationship between job location and 
mobility. 

The key needs of transportation stakeholders included: 

Decision-making tools for prioritizing investments in 
transportation projects. This issue referred to evalua-
tions of reinvestment in deteriorating systems versus 
investments in new systems, using economic rather than 
engineering criteria. 
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A tool kit for economic methodologies, including a gen-
eralized framework as well as a guide for understanding 
the applications and limitations of various models. 

Group 2: Researchers and Technicians 

Interestingly, the concerns identified by this group con-
centrated on the key needs of transportation stakeholders. 
The group also offered some insight into barriers to imple-
mentation or research. Participants included: 

David Aschauer, Bates College, Lewiston, ME 
Kazem Attaran, CALTRANS 
Michael Bell, Institute for Policy Studies, Johns Hopkins 
University 
Jake Jacoby, FHWA Research, U.S.DOT Office of Pol-
icy Development 
Amy O'Leary, VA Transportation Research Council 
Kenneth Opiela, NCHRP, TRB 
Ben Orsbon, Planning and Data Analysis, South Dakota 
DOT 
Mary Lynn Tischer, Policy Office, Virginia DOT 
Martin Weiss, Office of Planning, FHWA, U.S.DOT 
Hal Worrall, Orange County Toll Authority, California 
David Albright, Apogee Research, Inc. 
Richard Mudge, Apogee Research, Inc. 

Group 2 identified one major gap: The need to establish a 
broader base of acceptance for common economic terms 
(e.g., productivity, economic development). 

The key needs included: 

New economic methodologies that are responsive to the 
quick turnaround time needed by decisionmakers; 
Measurement of benefits that identifies not only what 
will be measured but also who will benefit; and 
Economic methodologies to assist in decisions related to: 
- Investing in projects versus programs, and 
- Analyzing the costs and benefits of intermodal projects. 

Two obstacles were identified: 

Political factors that overshadow the weight of eco-
nomic analysis, and 
The need to understand how to increase the use of cur-
rent economic tools. 

Group 3: Agencies and Entities 
with Community Interests 

The individuals in this group summarized the nature of 
their research gaps as broadening existing themes. Partici-
pants included:  

Scott Bernstein, Center for Neighborhood Tech, Chicago 
Jill Claybour, Community Development Agency, St. 
Louis, MO 
Ed Hall, Bureau of Indian Affairs, Washington, DC 
Robert Kochinowski, Pennsylvania Regional Planning 
Commission, Pittsburgh Metropolitan Planning Organi-
zation (MPO) 
Shawn Pensoneau, Navajo Nation, Washington, DC 
Sherry Roanhorse, Navajo Nation 
Louis Schmitt, Phoenix MPO 
Bill Schreiber, Office of Intergovernmental Policy, Min-
nesota DOT 
Anne Stubbs, CONEG, Washington, DC 
Steve Wilke, Bureau of Indian Affairs 
Barbara Barnow, Greenhome & O'Mara, Greenbelt, MD 
Lowell Jackson, Greenhorne & O'Mara 

Group 3 identified four major gaps, including the need to 

Understand the diverse frameworks of analysis that 
weigh economic impacts differently, for example, 
- Officials versus community, 
- Public good versus profit, 
- Urban versus rural, and 
- Short-term versus long-term returns. 
Expand terminology to enhance communication effec-
tiveness. For example, 
- Shifting the emphasis from the facility to the user, 

where the user refers to voters or tax and bond sup-
porters for transportation investments; and 

- Improving cost-benefit models that measure job cre- 
ation only in terms of project-specific construction jobs. 

Modify economic analytical tools that fall short of cap-
turing nontangible (quality of life) concepts. The term 
"life extension investments" was used to reflect those 
nontangibles. 
Develop models that identify and adjust for the social 
costs of an investment. 

The key needs included: 

Models that are credible and accepted by the public by 
including quality of life measures/factors and by recog-
nizing that these vary under different scenarios, 
Multiple tools for use in different scenarios, 
Recognition that the type of outcome wanted in a com-
munity depends on the stakeholders, 
Methodologies that not only accommodate DOT deci-
sionmakers but also address community needs for cred-
ibility in economic tools, and 
Models that reflect asking decisionmakers and users 
what they need to know and why existing models are 
insufficient. 
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Group 4. Transportation Users 
and Private Industry 

Many of the topics raised in this session dealt with the 
transportation of goods. Participants included: 

Ray Chamberlain, American Trucking Associations, 
Alexandria, VA 
Larry Duff, Walmart, Inc., Bentonville, AR 
Robert Gallamore, Union Pacific Railroad, Omaha, NE 
Gary Giddings, Business Logistics, Pennsylvania State 
University 
Steve Lockwood, PB Farradyne, Inc., Rockville, MD 
Roland Ouelette, Strategic Business Services, Water-
ford, VA 
Ed Settle, Manugistics, Inc., Atlanta 
Signe Furlong, Apogee Research, Inc. 
Porter Wheeler, Apogee Research, Inc. 

Group 4 identified two major gaps, including the need to 

Adopt a whole system approach rather than a modal 
investment approach, and 
Incorporate multiple value items (e.g., safety, produc-
tivity, and efficiency) in economic assessments by rec-
ognizing the costs related to standards and protocols that 
vary by location. 

The group identified these key needs: 

Prioritizing projects, such as intermodal connectors, that 
directly support private industry along with the more tra-
ditional projects; and 
Producing tools to educate the public on logistical deci-
sion making. 

Expert Panels and Open Discussions 

Two expert panel sessions were held to further evaluate 
the issues identified in the four breakout groups. Following 
each panel discussion, the floor was opened to the entire 
group for comments and questions. 

Expert Panel One 

Panel One was charged with summarizing the issues pre-
viously raised in the breakout sessions. The panel consisted 
of eight individuals representing various stakeholder groups: 

Stephen Andrie, TCRP, TRB 
Scott Bernstein, Center for Neighborhood Tech 
Susan Binder, FHWA 
Ray Chamberlain, American Trucking Associations  

Gary Giddings, Business Logistics, Pennsylvania State 
University 
Bob Kochinowski, Pennsylvania Regional Planning 
Commission, Pittsburgh MPO 
Ed Settle, Manugistics, Inc., Atlanta 
David Williams, Oregon DOT 

Framework for analysis. The panel expressed solid interest 
in the importance of a "framework for analysis" as a reference 
for any economic analysis in order to establish a specific con-
text for connecting economic objectives with transportation 
investment. 

The panel reintroduced what some consider to be a basic 
tenet regarding economic analysis methods: there needs to be 
a select framework associated with analysis to generate 
information that reasonably reflects the needs and expecta-
tions of the "actors" or stakeholders. Specifically, this frame-
work must address questions such as: 

Who are the actors representing? 
What are the goals? 
What are the performance standards? 
What are the bottom-line expectations? 
What are the perceptions of the decisionmakers? 

Two perspectives on this framework were offered. Some 
individuals proposed that the framework needs to incorpo-
rate jurisdiction-specific goals of government agencies, 
namely national, regional, state, and local priorities for eco-
nomic growth. On the other hand, other individuals noted the 
value in producing a generalized framework for analysis. 

Importance ofperceptions. The panel noted that particular 
attention should be focused on the need for dealing with per-
ceptions as well as realities. One member cited the case in 
which current economic indicators suggest a strong econ-
omy, while much of the general public is experiencing poor 
economic conditions. Ideally, this framework will create a 
context for considering the broader implications that trans-
portation has on quality of life. 

The panel members discussed the need to assess the per-
ception of different audiences to identify what information 
stakeholders need and use, specifically in the areas of defin-
itional issues, sets of ideas about basic research, and process 
issues related to institutional acceptance and adoption. 

As part of the discussion on the need to quantify other 
qualitative values, including quality of life variables, the 
example was cited that mobility is one of the conventional 
measures in economic analysis, but there is a need to quan-
tify accessibility and proximity to economic opportunities as 
well. Conversely, there is a need to consider the cost of 
sprawl, land use, water, and transportation in relation to the 
delivery of services. 
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Broad program evaluation. Panelists identified the impor-
tance of expanding the concept of a framework to a program 
rather than a project level exercise. 

Expansion of focus beyond infrastructure. The panel 
members reiterated that investments should not refer only to 
infrastructure (e.g., capacity expansion) but also to opera-
tions, maintenance, and other transportation actions. A vari-
ation on this theme was raised: Is it a paradigm that increas-
ing capacity improves either economic development 
opportunities or productivity? 

State-level needs. The panel members identified three 
needs from the state-level perspective: (1) methods for deter-
mining the necessary size of transportation funds and how to 
invest them; (2) methods for determining trade-offs between 
quality of life factors and productivity, especially in urban 
areas; and (3) methods for determining the sharing of risks 
and benefits in public-private partnerships. 

Use of case studies. Addressing the issue that existing eco-
nomic tools are not being used, the panel members suggested 
the use of anecdotes to demonstrate the usefulness of eco-
nomic analysis. Case studies would provide a basis for gen-
eralities that could guide the development of rules of thumb. 

Public-private partnerships. The panel members agreed 
that public-private partnerships are an important component 
of future policy and financing strategies and that research 
would be helpful to address the distinct issues of costs and 
benefits for the private and public sectors. 

Social impacts. Another recurring theme was the need 
to represent social impacts or externalities, including an 
expanded definition of costs, benefits, and social costs. The 
panel members expressed the need to identify these variables 
and recognized that these factors would vary, depending on 
individual community values. The aspect of measuring the 
social impacts was generally endorsed in relative or compar-
ative terms rather than absolute values, so decisionmakers 
can work with a range or magnitude. 

Features for economic models. In addition to the research 
topics that were generated, the panel members suggested sev-
eral desirable features of economic models, including: 

Expert Panel Two 

This panel focused on developing a research framework to 
address the issues identified earlier. Panelists included: 

David Aschauer, Bates College 
Kazem Attaran, CALTRANS 
Larry Duff, Walmart, Inc. 
Robert Gallamore, Union Pacific Railroad 
Charles Hulten, University of Maryland 
Jake Jacoby, FHWA Research 
Louis Schmitt, Phoenix MPO 
Kenneth Opiela, NCHRP, TRB 
Ben Orsbon, South Dakota DOT 
Roger Schrantz, Wisconsin DOT 

Each panel member had an opportunity to select items 
for a research agenda. The items covered the following 
research areas: 

Desirable features of economic methodologies, 
Framework for analysis of issues, and 
Research to support the development of methodologies. 

Desirable features of economic methodologies. Three 
aspects of a desirable economic methodology include: 

A methodology must consider the distinction between 
different kinds of highway projects and investments. The 
effects of different kinds of improvements—physical, 
traffic system management, and enhancements—and 
their scales could affect the methodology. 
A methodology must recognize differences in the various 
sectors of the economy—not only in relation to elas-
ticity and other measures but also to geographic differ-
ences that reflect the quantity and quality of the infra-
structure and ultimately its effect on private sector freight 
requirements. 
A methodology must have latitude in understanding that 
transportation investments are not limited to physical 
solutions but also include legislative changes, for exam-
ple, that could produce greater economic benefit than 
investments in infrastructure. 

The panel members identified deficiencies in existing eco-
nomic tools. Other comments about the tools included: 

Clarity in terminology; 
Straightforward application procedures so that nonspe-
cialists can employ tools; 
An effort to communicate economic principles and out-
comes to a broad-based audience; and 
Representation of economic costs and benefits over time. 

There is a need for simplistic tools that compensate for 
the lack of available detailed data. 
A methodology cannot produce a single value estimate 
if it is sensitive to geographic and industrial sector dif-
ferences. It is important to define "ranges of effect." 
It is important to consider simultaneous uncertainty. 
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The panelists discussed research approaches, emphasiz-
ing the need for a specific focus on transportation and its 
effects on economic development and productivity. A pan-
elist proposed basic research (macro-micro) related to exist-
ing analytical tools, such as productivity functions, cost 
functions, and requirements to input-output models, but iso-
lating transportation. 

Decisionmakers need to be able to calibrate the methodol-
ogy with a range of values and an error factor in the estima-
tion of costs and benefits of investment, such as jobs created 
and earnings. The importance of representing a time stream 
for the arrival of benefits was also identified. 

The panelists referred to the deficiencies in existing 
methodologies several times. One panelist introduced the 
concept of mesoeconomics, a middle ground between micro-
economics and macroeconomics. Discussion followed on the 
economic principles that give rise to location choices, includ-
ing location theory and central place theory. 

Discussion of economic methodologies covered traditional 
approaches for linking cost-benefit analyses with macro 
approaches and cost function analyses with micro approaches. 
The panelists identified trends that are challenging the tra-
ditional approaches, including shifts away from static analy-
ses to dynamic orientations that rely on a broader growth 
framework (i.e., long-term effects). Shifts from cost function 
analysis to production function at higher levels of disaggre-
gation are occurring, with the interest supporting represen-
tations of externalities and the effectiveness of an entire 
network operation. 

One suggestion was to simulate a model using equilibrium 
analysis, which raised the problem of such methodologies 
relying on significant amounts of data on network costing to 
test variations. The panelists identified other concerns related 
to data collection, such as a tendency to overspecify the type 
of data that is necessary. 

The panel raised the concern that the current analytical 
approaches are historically based and do not address new 
technology, such as intelligent transportation systems (ITS). 
Individuals who noted that the transportation picture is chang-
ing, both in terms of supply and demand, reiterated this point. 

Some members wanted to see more emphasis on meth-
ods for investing in projects, particularly private facilities 
(e.g., railroads). For example, there was interest in seeing 
expenditure levels for maintenance as part of the equation. The 
panelists noted the importance of calculating benefits in public-
private partnerships and determining risk-sharing features. 

Other panelists noted the importance of truck safety sta-
tistics and the fact that more methods are needed to measure 
the role of transportation in urban labor market efficiency. 

Framework for analysis of issues. The panel discussed the 
importance of establishing a framework for analysis to (1) rep-
resent the diverse values, perceptions, and goals of the indi-
viduals impacted by investment decisions and (2) identify the 
common elements among the various groups. 

The development of a generalized framework was sup-
ported by many of the panelists. Such a framework would 
include a discussion of where the research was done, an assess-
ment of the effectiveness of economic tools, and a perspective 
on freight versus passenger issues. 

Fundamental questions for decisionmakers using economic 
tools include the following: 

Will the results be used to promote a project or prioritize 
a list of projects? 
Will the tool be used with existing projects to establish 
benchmarks for future projects, or will it be used to eval-
uate new projects? 
What is the turnaround time needed to produce an eco-
nomic analysis? 
Is a massive database necessary to produce such an analy-
sis, or are indicators sufficient? 

Various types of information that would assist the private 
sector in making investment decisions indicated include: 

A vision of transportation in the future, including types 
of vehicles and types of freight; 
Growth projections based on volumes; 
Prospects for national standards for freight requirements; 
and 
Analysis of safety statistics by region. 

A diagram was presented that linked the influences, or fac-
tors, that need to be represented in any basic economic tool 
and their relationship to one another. This schematic was driv-
en by land use, and included transportation, air quality, high-
way improvements, and economic evaluations coupled with 
priority lists. 

Research to support the development of methodologies. 
Two research topics were discussed: 

Issue studies dealing with, for example, congestion, 
truck-only routes, intermodal and freight issues; and 
Project level studies concerned with determining the 
economic impacts of specific projects. 

One panelist suggested that cost-benefit analysis be pro-
moted for adoption in the next reauthorization bill. With 
tribal roads, such an analysis needs to incorporate more than 
the traditional measures of costs and benefits, with consider-
ation to the relationship of Native American communities to 
the cities and counties around them. 

The panelists discussed reauthorization, raising two 
points: the relationship of economic value to the over 30 
associations that receive funding from the Intermodal Sur-
face Transportation Efficiency Act of 1991 (ISTEA) and the 
inclusion of economic contribution and benefits in the allo-
cation formula. 
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Members called for compatible standards between high-
way and railroad interests, particularly for equipment identi-
fication. Also, concerning railroads, the panelists identified 
the need for more information on at-grade crossing devices 
to improve traffic management strategies. 

SUMMARY 

The 2-day conference provided a unique opportunity for 
stakeholders to express their opinions on the use of current 
research methodologies and provide valuable insights on  

developing a research agenda that will meet the practical 
needs of transportation practitioners in the future. The par-
ticipants discussed a wide range of topics, from the eco-
nomics of evaluating individual projects and multibillion 
dollar programs to the analysis of intangible issues, such as 
quality of life and community impacts of transportation 
projects. The participants identified a number of gaps in 
information and existing research that will serve as valu-
able input for developing a cost-effective, multifaceted 
research agenda to meet the needs of stakeholders. Chapter 
5 summarizes the key information gaps identified by the 
conference participants. 
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INFORMATION GAPS 

This chapter summarizes the gaps identified by the con-
ference participants in information available to decision-
makers and stakeholders necessary to making appropriate 
investment determinations. The participants were concerned 
about the availability and application of appropriate evalua-
tion methods as well as the ability to incorporate such meth-
ods into the planning process. The latter represents primarily 
a process issue (i.e., how to encourage and implement the use 
of techniques that are currently available and incorporate 
existing data). The former concern focuses on the applica-
bility of existing techniques and data to the needs of the 
stakeholders. This chapter summarizes various aspects of 
this debate, categorized by broad issue areas, including: 

Individual project evaluation; 
Large, multibillion dollar project evaluation; 
Overall program evaluation; 
Identification and measurement of nonquantified effects; 
and 
Evaluation of multimodal facilities. 

The issues and recommendations identified in each area 
are not exclusive of those found in other areas. Measurement 
issues related to small projects might be common to those of 
large projects; incorporation of intangible effects might prove 
equally difficult with different methodologies and project 
sizes. Therefore, these categories should be evaluated to-
gether in the development and incorporation of empirical 
methods in the public investment decision process. The old 
adage that the whole is greater than the sum of its parts is par-
ticularly applicable here. 

INDIVIDUAL PROJECT EVALUATION 

Individual project evaluation is probably the most com-
mon type of analysis performed prior to making transporta-
tion, or virtually any public works, investment decision. The 
detail and scope of the analysis will depend on the level of 
investment being considered and, most important, the amount 
of time and resources available to perform the analysis. The 
participants expressed concern regarding the potential barri-
ers to the use of evaluation techniques, particularly the avail-
ability of necessary data. The burden of collecting additional  

data above that already required by federal and local author-
ities may be prohibitive. Thus, if appropriate data are not 
available, what limits does this impose on the application and 
reliability of selected analytical tools? 

The most common and generally accepted technique for 
individual project analysis is cost-benefit analysis. Other tech-
niques, however, may be considered as well, depending on 
the project size and available resources, to perform the study. 
These techniques include input-output based techniques and 
regional simulation models. The following questions repre-
sent the information gaps related to these approaches: 

Which is the appropriate metric for evaluating individ-
ual projects—net benefits, benefit-cost ratios, economic 
growth, or productivity? If all aspects are important, is 
there a single methodology that evaluates these measures? 
What are typical long- and short-range benefits and costs 
that need to be considered during the evaluation of such 
projects? 
Are there standard or common guidelines regarding the 
time frame over which benefits are assumed to accrue? 
When are multisector input-output models or simulation 
models applicable for individual project analysis; for 
example, when should regional considerations be incor-
porated into the analysis? 
Are different techniques or methods applicable for eval-
uating investments that involve private sector facilities 
(e.g., railroads) where operating benefits may differ 
(e.g., freight car utilization) from typical public works 
projects? Is the information available for evaluating 
such projects better or more reliable than for public sec-
tor investments (e.g., rate of return of private capital)? 
Do examples exist that demonstrate the effectiveness of 
these evaluation tools in the decision-making process? 
Are retrospective evaluations of actual project outcomes 
useful for revealing inadequacies in current methodolo-
gies and for improving future studies? 
Can current methods be adapted to the evaluation of 
multiple projects within a particular mode or across mul-
tiple modes? 
Can current methods be standardized to some degree, with 
regard to both methodology and data input requirements, 
and made more accessible to the nontechnical user? 
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Can these methods incorporate regulatory compliance 
factors, such as ISTEA traffic congestion mitigation, air 
quality, and various safety objectives? 

Other issues considered in the selection and use of empir-
ical methods to evaluate investment options include: 

Development of a standard set of transportation-related 
costs and benefits considered common to all such invest-
ment decisions; 
Capability to account for social impacts; 
Allowance for multimodal investment decisions; 
Ability to evaluate comprehensive long-term, system-
wide economic impacts; and 
Analysis directed toward ISTEA's 15 considerations. 

LARGE, MULTIBILLION DOLLAR 
PROJECT EVALUATION 

Large, multibillion dollar projects are likely to involve 
considerations that differ from smaller projects. For example, 
large projects may have effects on the economy that can rea-
sonably be ignored under small project evaluations. These 
effects can include longer-term direct effects of the project 
while under construction as well as greater development and 
growth potential once completed. Major projects could pro-
vide significant improvement and expansion to the trans-
portation system, or network, resulting in effects beyond the 
local economy. These issues should be considered when 
determining the appropriate evaluation tool as well as the 
level and scale of analysis: 

Are the short- and long-term productivity and growth 
effects of major projects different from those of smaller 
projects in ways other than just project scale? For exam-
ple, are system capacity and network effects more impor-
tant for large-scale projects? Are there any guidelines 
that suggest local versus regional level of analysis? 
Are some evaluation tools more appropriate for large 
versus small public investment decisions? Are the data 
requirements different as well? 
Are case studies available that indicate structural realign-
ment of the economy has occurred, with its consequent 
impact on productivity and growth? If so, how can this 
information be incorporated into an overall economic 
analysis? 
Different transportation projects generate different 
transportation activities that may have varying effects 
on the locallregional economy. Do available techniques 
account for these differences? 
Can current methods be improved by incorporating 
more reliable measures of safety, economic productiv-
ity, and mobility? 

Other research ideas and questions include: 

Distinguish between appropriate macro or micro method-
ology. 
How does one evaluate network impacts of large proj-
ects? 
What is the relationship between project accessibility 
and economic growth? 
Evaluation methods should distinguish between com-
prehensive impacts and system-based impacts. 
Do extra steps need to be considered given the higher 
level of risk of large projects? 

OVERALL PROGRAM EVALUATION 

While individual project evaluation remains the predomi-
nant approach to evaluating investment decisions, increasing 
interest has been focused on the ability to evaluate invest-
ment in overall programs, such as transportation, water, and 
waste generation and disposal. Such an approach becomes 
more critical as state and local governments must rely less on 
federal assistance in these areas and become more know!-
edgeable in the allocation of program funds across various 
alternatives. 

Related to the ability to evaluate program performance is 
the decision to invest in new capacity versus maintenance of 
the existing system. To make these decisions, appropriate 
data are required. The following issue areas address these 
concerns: 

Are there methodologies for establishing state highway 
preservation and maintenance programs? 
A review of state-of-the-art methodologies may be use-
ful information in today's political climate with special 
emphasis on reviewing pavement durability, optimum 
investment cycles, etc. 
Further research on the impact of major rehabilitation  

replacement of facilities versus regular maintenance is 
required. 
What are the effects of facility closures or limited access 
while maintenance and rehabilitation takes place on 
businesses? For example, do businesses relocate due to 
such inconveniences, or do they otherwise change the 
way they do business? 
What methods are available to evaluate the impact of 
national regulations or standards on individual means of 
transportation and for the transportation system as a 
whole? For example, what is the impact of national truck 
size and weight standards not only on the trucking indus-
try, but also on railroads, the environment (air quality), 
urban congestion, etc., all of which are targets of other 
federal programs? 
Are there tools available to assist states in developing 
long-term development, or investment, planning 
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programs? How have the economies of states that have 
implemented such tools fared? 
Can the results of individual project analyses be aggre-
gated into an overall project evaluation; that is, under 
what circumstances is it appropriate to aggregate results 
across individual project analyses? 

IDENTIFICATION AND MEASUREMENT 
OF PREVIOUSLY NONQUANTIFIED EFFECTS 

Considerable interest is now being given to the capabili-
ties of empirical methodologies to incorporate and measure 
impacts of public investment that have not traditionally been 
measured. These include environmental effects as well as 
general health and welfare effects. Many of the questions 
revolved around the ability of current techniques to capture 
these effects or the prospects for the development of such 
measurement techniques. The conference attendees suggested 
that a manual be prepared that identifies all relevant non-
quantifiable and external impacts (whether considered bene-
fits or costs), categorized by type of effect (e.g., safety and 
productivity, which are not necessarily mutually exclusive). 
The manual should also provide potential ways of measuring 
these effects or noting those that cannot yet be reasonably 
measured. General questions raised included the following: 

What methods are available for the identification of 
these nonquantified effects and are general levels of 
magnitude available from existing analyses? 
How does one balance these effects against the tradi-
tional measurable effects? 
How can the effects of projects on community cohesion 
(and similar socioeconomic variables) be estimated and 
measured? 
How should community effects (if measurable) affect 
project selection in combination with other economic 
considerations? 
In evaluating the magnitude of such effects, what is the 
causal relationship between the nonquantified, or exter-
nal, effect and the investment decision? 
What methods exist for determining the relative magni-
tude of these external effects, focusing only on the most 
important ones? 
Which of these effects can be measured and forecast 
now, and which ones might be possible to develop in the 
future? 

EVALUATION OF MULTIMODAL FACILITIES 

Consistent with efforts to evaluate transportation invest-
ments in the context of the overall system is an interest in 
evaluating multimodal effects of transportation investments. 
Transportation systems have long been designed to make the 
best use of alternative modes of travel for transporting goods  

and services. The methods to evaluate such interactions have 
not kept pace, however, with the expansion of the various 
modes. In addition, institutional arrangements may have rel-
egated multimodal considerations to a secondary level. This 
is changing as there are current demands for methods to 
incorporate multimodal effects into the investment decision 
process. The following issues were identified: 

There is a need for explicit goals and standard evalua-
tion methodologies and data for multimodal and cross-
modal facilities. For example, evaluation of road-rail 
grade crossing exposure versus other road safety haz-
ards currently tends to fall through the cracks. Evalua-
tion methods need to incorporate such effects. 
How can the economic productivity/growth effects of, 
say, highways and transit be translated into the same 
metric for comparison? 
There is a need to educate the public and decisionmakers 
on the "system effect" in cross-modal comparisons. 

VALUATION MEASURES 
AND DEFINITIONAL ISSUES 

As mentioned earlier, a key issue in the evaluation of pub-
lic investment is the determination of the project, as well as 
program, goals. Establishment of appropriate and realistic 
goals helps determine the relevant evaluation criteria. These 
criteria can, in turn, provide assistance in the selection of 
evaluation technique. To assist decisionmakers in this area, 
the participants suggested that common terminology be devel-
oped that (1) is accessible to a broad audience and (2) reflects 
the common goals of the investment policy. Other issues 
included the following: 

Define the concepts of economic growth, productivity, 
and development, and determine how they relate to 
each other and may reflect similar or different program 
goals. The concepts should be defined in easy-to-
understand terms for those in business and household 
communities. 
Measures of program performance should be developed 
for each transportation mode as well as for the trans-
portation system as a whole. Decisionmakers should 
consider whether the service may be more efficiently 
provided by the private sector, or whether it is truly a 
responsibility of the public sector. 
If traditional public services are considered for privati-
zation, methodologies for risk analysis of public-private 
partnerships need to be identified. 

RURAL AND TRIBAL COMMUNITIES 

Transportation investment and planning decisions tend to 
overlook the need of the rural and tribal communities to be 
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linked to the overall transportation system. The needs of 
these communities should not be lost in the drive to indicate 
large economic gains from investment decisions. In fact, the 
social and equity concerns are important when evaluating the 
effects of investments in these areas, as well as safety and 
health issues. Decisionmakers should 

Identify methods and approaches that consider general 
access and social equity in the analysis; 
Pay more attention to the effects of transportation 
investments in lower density areas. Research and analy-
sis tends to focus primarily on higher density areas; and 
Identify the most important outcomes of the transporta-
tion system for these communities and determine how 
these outcomes differ from those in urban or higher den-
sity environments. 

PUBLIC-PRIVATE PARTNERSHIPS 

Public-private partnerships represent a rapidly growing 
means of sharing cost and risk with the private sector. The 
partnerships provide a potentially lower cost means of pro-
viding traditional public services in a more efficient manner. 
State governments, however, are still learning how to eval-
uate when such an arrangement is beneficial and effective. 
Case studies of other jurisdictions' experience in this area 
could prove invaluable in preventing costly misadventures as 
well as reducing public concerns about the shift of some ser-
vices to the private sector. 

These arrangements place the local government in the 
position of the regulator and the promoter of the private sec-
tor. Because this is a relatively new area for local govern-
ments, several questions should be addressed: 

How should state funds be allocated between public-
private partnerships and purely public endeavors? 
What can be said about the level of expected return nec-
essary to attract private sector participation? 
How does one compare investment strategies at the cor-
ridor level? 
What methodologies are available for determining risk 
and benefit sharing between public and private partners? 
What metric(s) should be used to evaluate public-private 
partnerships individually and in comparison to one 
another? 
How should the public sector validate potential private 
partner claims of job creation from proposed partner-
ships? 
What does the local government want transportation to 
do and what is the best way to do it? 
Will data be limited due to their proprietary, firm-specific 
nature? 

COMPLEMENTARY ACTIONS 
BY PUBLIC AND PRIVATE GROUPS 

While the public sector provides significant funding for 
capital expansion and improvements of the transportation 
system, the private sector is primarily responsible for the 
actual delivery of goods and services through the system. As 
a result, the needs of the private transportation sector should 
be considered in the evaluations of system investments. 

Current methods such as cost-benefit analysis should 
incorporate the needs of, for example, private freight 
haulers into the analysis, as they represent the primary 
link between the transportation system and delivery to 
the final market. 
The private sector component of the transportation sys-
tem raises the issue of who should pay for what share of 
expenditures. Should shares be based on anticipated or 
realized economic benefits of projects? If so, can these 
benefits be estimated in a tractable manner? 
What level of involvement is appropriate for the public 
sector? Should the public sector limit itself to the provi-
sion of the basic infrastructure on public welfare grounds 
and leave the private sector the balance? How should 
responsibilities be distributed over different levels of 
government (i.e., among the federal, state, and local 
authorities)? 
Methods should be used to identify potential ways to 
anticipate and support private sector requirements and 
incorporate them into the project or program evaluation. 
What institutional/administrative/regulatory changes 
need to be made to speed up public evaluation, decision 
making, and implementation of low-cost/high-return 
traffic-operation related network improvements? 
There is a need to develop easier ways for private sector 
companies to relate to the MPO, statewide transporta-
tion improvement plan (STIP), and TIP processes. 
How do you estimate the level of public funds that should 
be tied up in private sector transportation enhancement 
(i.e., industrial policy)? 
Analysis should blend national and international private 
sector considerations with regional impacts and needs. 
How can public agencies gain a better understanding of 
the impacts on logistics costs related to transportation 
investments? 

OTHER COMMENTS AND IDEAS 

The conference generated numerous ideas and suggestions 
for information that would be useful for decisionmakers in 
their evaluations of the effects of transportation investment 
on economic activity. The purpose of soliciting this input 
was to establish a research agenda that will respond to the 
needs considered most important. This section presents some 
of the broader issues not covered in the previous sections. 
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When identifying where the need for information is the 
greatest, researchers should question appropriate public 
and private sector individuals. 
The goal of the project is development of a research 
agenda. 
Elements that are difficult to quantify, such as quality of 
life, may not need to be part of this research agenda, 
because other disciplines are working on them. 
Traditional urban transit and, to a lesser degree, highway 
investment were driven by supporting access to the cen-
tral business district (CBD). As jobs and housing have 
spread to the suburbs and congestion has increased, the 
question of what impact this is having on labor market 
efficiency seems relevant even in the face of data sug-
gesting average commute times remain relatively con-
stant. Understanding of this issue at the state and MPO 
level is low; a synthesis report would be useful. Also, a 
look at performance measures that get at the heart of the 
evaluation or underemployment due to lack of access/ 
mobility would be useful. Cunent "access to jobs" 
measures ignore the problem by only considering the 
geographic distribution of jobs, regardless of type, and 
people, regardless of income, education etc., across the 
urban area. 
The issue of truck safety statistics was addressed with 
regard to truck size and weight policy and the matching 
of vehicle, driver, and roadway. 
Improvements in truck productivity to be gained by the 
increase from 48- to 53-ft trailers raises another concern 
about accelerating the disinvestment cycle in central 
cities. It is impossible to adapt older areas en masse to 
accommodate such vehicles. Anyone who lives or works 
in such areas observes daily examples of delivery and 
shipment causing traffic problems and significant dam-
age. For example, huge trucks enter primarily residen-
tial streets to service street-front commercial establish-
ments. Similar situations arise where cities have 
developed around older warehouses or manufacturing 
plants. Trucks must now navigate their way through a 
tight urban maze to service these locations. Addressing 
this issue does not require going back to break-bulk, etc., 
but the disinvestment needs to be calculated and cannot 
legitimately be considered as an "intangible." 
Is there a need to examine the way business travel time 
should be evaluated in the future? Will business travel- 

ers continue to use their automobiles to conduct business 
while traveling (e.g., via car faxes, phones, and laptops)? 

Any analysis performed should be easily understood by 
nonspecialists. The lack of credibility will continue to 
dog public sector analyses whenever a proposed invest-
ment is controversial because there will be findings to 
suit all parties. 
The transportation sector needs a national standard and 
a national network to facilitate equipment identifica-
tion. Standards should be common (inter-operable) 
across freight modes. The network should provide a 
clearinghouse for collection and use of identification 
data (e.g., states might benefit from standardization of 
toll tags). 
Analysis should make use of the developing ITS archi-
tecture to address intermodal needs, such as freight move-
ment across modes and railroad crossing emergency 
HAZMAT response. 
Further research should be done on the relationship 
between transportation and economic activity (i.e., link-
ing micro- and macroeconomic analysis). 
A central issue frequently ignored is the need to incorpo-
rate externalities in the analysis. Transportation invest-
ments are very complex. There is a need to assess which 
externalities are deemed important and can be measured 
in understandable and usable terms. 
Tools need to be developed to help with situations where 
assessments depend on variables with relative changes 
over time, rather than focusing on statistical accuracy. 
To the greatest extent possible, economic analysis must 
be intellectually honest and not be used to prove a pre-
selected conclusion; analysis must be free of politics. 
The common factor across all economic analyses may 
not be methodology as is generally assumed, but rather 
standards of cost and benefit calculations and methods 
of calibrating qualitative, methods intangible factors. 

This chapter has identified a list of information gaps and 
research needs that were generated during the 2-day work-
shop. The objective in the final phase of this project (Tasks 7 
and 8) is to transform these issues into an organizing frame-
work and develop a list of prioritized research project state-
ments that will effectively meet the needs of transportation 
practitioners and decisionmakers. 
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CHAPTER 6 

RESEARCH AGENDA 

The fundamental goal of this project was the development 
of a research agenda (comprised of several research project 
statements) designed to facilitate the understanding of the 
link between transportation investment and economic devel-
opment. Chapters 1 through 5 of this report have described 
the steps that the research team took toward achieving this 
goal. From the beginning, the strategy for this project has 
been to encourage participation and input from a diverse 
group of stakeholders to better understand their needs for 
applied research on the relationship between transportation 
and productivity. 

A key goal in developing this agenda is to identify 
research projects that can help answer very important ques-
tions that also have policy implications. The proposed proj-
ects described in this chapter can be completed at a relatively 
modest cost. This does not imply low cost, since over the past 
several years numerous reviews and syntheses of research 
have been completed, and the potential payoff from low-cost 
synthesis is limited. Rather, modest cost refers to cost in 
comparison with the importance of the answers for future 
investment and policy decisions related to transportation 
infrastructure. 

Another primary objective of the research agenda is to 
build a comprehensive body of knowledge with regard to the 
linkages between transportation investment and economic 
development. This body of knowledge must recognize the 
variation across different geographic scales (urban, subur-
ban, and regional) and different degrees of certainty that can 
be associated with each conclusion. Because one set of link-
ages may be more defensible than another does not imply 
that the less defensible ones are less important or that they 
should be ignored until complete evidence is available. 

The objective of this chapter is to develop a research 
agenda that is not only tailored to meet the information 
requirements of the stakeholders who participated in the 
workshop, but also to build on the body of existing research 
and fill the critical gaps that currently exist in the literature. 
Throughout the workshop and the course of the project, 
many research ideas were introduced and discussed. After 
careful evaluation of all the potential research topics, the 
research team selected 15 specific research project state-
ments that are designed to answer specific concerns and 
information gaps identified by the stakeholders. The strategy 
was to develop a concise and flexible research agenda that  

would determine the likelihood that it can be extended and 
adapted so that it will provide practical help for transportation 
planners, in particular, and the broad range of stakeholders 
with an interest in transportation and economic activity. 

It is beyond the scope of this project to develop different 
lists of projects for each stakeholder category. In Chapter 5, 
however, the research team summarized an extensive list of 
research questions and issues that were brought up during the 
workshop. Each of these ideas potentially can be developed 
into a research project statement tailored to meet the interests 
of specific stakeholder groups. 

To convey the proposed research agenda, this chapter is 
organized into two parts. The first part is an overview of some 
broad categories of research needs that were identified by a 
cross section of the stakeholders. This section highlights a 
few key areas that future research should focus on to better 
understand the link between transportation and economic 
development. The latter segment of this chapter builds on the 
first part and identifies 15 specific research project statements 
that will serve to provide the necessary tools, methodologies, 
and outputs to better understand the link between transporta-
tion investment and economic development. 

OVERVIEW OF RESEARCH AREAS 

As described in the earlier chapters, the 2-day conference 
produced a wealth of valuable input from a wide range of 
transportation stakeholders. In almost every session of the 
workshop, participants raised a significant number of research 
questions and needs, most of which were useful in develop-
ing the general framework of the research agenda. These 
questions included: 

What are the impacts of different types of transportation 
investments or services in different situations on urban 
economies and on other measures? 
What is the relative and absolute importance of different 
types of secondary impacts—environmental, economic, 
social, etc.? 
What return does society receive from money spent 
on transportation? What can be done to improve these 
returns? 
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What are the impacts of different levels of investment? 
What types of tools and methods are available to com-
pare different scales of investment? 
What information is needed so that decisions on high-
way and public transportation investments in urban 
areas can be made in accord with consistent criteria and 
consistent procedures for project evaluation? 
What are the impacts of public transportation on eco-
nomic and social opportunities for the disadvantaged? 

Need for Handbook or "Toolkit" 

The practitioners in the field expressed a strong desire for 
a practical guide to the techniques available for measuring 
economic development impacts. These needs ranged from 
getting definitions straight (in the practical, applied sense), to 
having a guide outlining what to measure, to looking for 
default parameters. The handbook should provide a frame-
work for meeting the applications needs, laying out clearly 
the decision-support tools available. Handbook aspects and 
contents could include the following: 

Framework for assembling decision-support tools and 
information; 
Presentation of real, immediate products; 
General outline of techniques and an account of how 
each really works; 
Explanation of economic analysis tools and models; 
Description of when the tools should and should not 
be used; 
Limitations associated with analytical tools and models 
and other reliability issues; 
Default parameters for "quick" applications; and 
Retrospective on the identifiable linkage to economic 
activity. 

Need for Basic Research 

Workshop participants developed and strongly endorsed a 
new conceptual approach: examining the "meso-level" 
aspects of economic development impacts. They expressed a 
need to push the search for and development of applications 
to the "middle ground," somewhere between direct impacts 
of transport investment projects and broader outcomes, such 
as measuring quality of life. Participants all saw the need for 
measuring impacts on the meso level but were generally 
uncomfortable with current tools and models available to 
them. Topical secondary effects warranting investigation 
included the following: 

Examine how to enhance the understanding of the meso 
level, 
Build and refine the tools needed to estimate secondary 
impacts, 

Undertake new research to build understanding of tan-
gible secondary and intangible impacts, 
Determine what controls are available or needed to 
translate the analytical findings into better improvement 
decisions, 
Outline how and when to bring other impacts to the table 
(e.g., land use impacts), 
Develop better models to predict air-quality impacts and 
implications for other state and local services, and 
Use results of basic research and develop next steps for 
practical applications at the meso level. 

Importance of Communication 

The workshop discussions often turned to issues of 
communication. The relationship between transportation in-
vestment and economic development is not well understood 
by the public, at large, whereas the perceived benefits of 
other government programs can be quite high (e.g., educa-
tion and healthcare). Participants expressed a need for 
assistance in understanding and framing opinions, among 
decisionmakers and the public. The following ideas for bet-
ter communication were discussed by the participants: 

Communicate, educate, and translate—transportation 
planners need to do this better and more often; 
Identify the relevant audience—who planners and 
decisionmakers should communicate with; 
Determine through market research what type of infor-
mation is desired; 
Determine the perceptions about the impact study find-
ings and the preconceptions, if any, that need to be dealt 
with; and 
Perform outreach and identify established channels for 
disseminating impact findings. 

Explore and Expand Private Sector Roles 

There was general agreement among participants that the 
role of the private sector, and its interaction with the tradi-
tional public sector's leading role in infrastructure invest-
ments, required reexamination. In particular, two topical 
areas dominated the discussion: (1) sharing costs through pri-
vate participation, and (2) identifying and possibly capturing 
private, commercial benefits associated with infrastructure 
investments. 

Needs were identified for better, more detailed data 
about trip making and it enhanced understanding of the 
benefits associated with use of the infrastructure network. 
The dollar linkages between beneficiaries and payment 
schemes can enhance or distort the incentives to the private 
sector. Indeed, if incentives were reconfigured, then many 
complements and substitutes for capacity enhancements 
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may arise. For example, improved applications of ITS 
could result in enhanced capacity if proper pricing mecha-
nisms could be established for peak-hour facility use. Special 
needs exist in freight and goods movement that are not well 
understood by current analysts or decisionmakers. Privatiza-
tion aspects could include the following: 

Encourage private sector interaction with public decision-
makers; 
Privatization models and implementation issues—iden-
tify the most appropriate private sector roles and imple-
mentation structures; 
Identify private recipients of economic benefits (special 
needs in freight sector); 
Refine tools to help establish sharing of costs with pri-
vate sector beneficiaries; 
Identify data needs and propose solutions; and 
Find new tools with which to create public-private 
partnerships, state infrastructure banks, etc., and to 
enlighten decisionmakers about the available innovative 
tools. 

Examine quality of life issues, such as how congestion 
and sprawl relate to quality, and identify the information 
and techniques that will show the linkages. 

The next section presents 15 different research projects. 
Figure 4 shows the levels of analysis that describe the project 
statements: a) data needs, b) tools and methodology, and 
c) application. Table 4 summarizes the 15 research project 
statements. Some of the research projects identified address 
the overall context for considering major issues and aim to pro-
vide broad answers. Some projects fill in the gaps with regard 
to particular values needed to assess specific plans or policies. 
It is neither necessary nor desirable to fill in every gap, how-
ever, before developing a more comprehensive framework of 
the link between transportation and economic development. 
"The big picture" helps to define a policy direction that is filled 
in as details develop over time. Therefore, the research team 
recommends that some of the more general research, as iden-
tified above, be undertaken in tandem with the more specific 
research discussed in the project statements. 

Explore New Options for Dealing 
with Congestion and Sprawl 

Workshop participants also discussed the subject of con-
gestion and sprawl. To the extent that expansions will be lim-
ited in the future, for instance, if no new highway lanes will 
be added in certain areas or jurisdictions, then new, nonca-
pacity methods for dealing with congestion and sprawl are 
the real issues. 

Participants discussed the need to look carefully at the 
evaluation tools and new financing approaches toward build-
ing incentives, so facility and system users have information 
to make proper decisions without the regulatory guidance. 
Similar arguments apply for policymakers and legislators 
who also need more financing tools, coupled with a better 
understanding of investment impacts, to make the proper 
decisions. There is also a need to develop a basic meso-level 
research approach: concentrate on what is known and iden-
tify what is not known. Research topics could include the 
following: 

Develop better understanding of the full cost of conges-
tion and sprawl; identify elements that need to be mea-
sured and develop techniques; 
Examine the role of population density and its relation-
ship to automobile dependence; 
Identify the options for dealing with congestion and 
sprawl (e.g., explore tax sharing among jurisdictions, 
impact fees, more finely tuned user charges, and other 
options); and 

RESEARCH PROJECT STATEMENT 1 

Economic Implications of Congestion 

Problem Statement 

Congested transport facilities raise the cost of moving peo-
ple and goods within, into, and out of regions and states. 
Congestion occurs on highways, on railways and at airports. 
Congestion on highways and at airports is often related to 
specific times of day. Railway facilities in or near major met-
ropolitan regions with commuter rail service may also be 
affected by urban peaking patterns. However, not all con-
gestion occurs on a predictable basis. Some observers believe 
as much as half of highway congestion is incident based (i.e., 
caused by accidents, breakdowns, or other incidents that are 
not predictable). For this reason, congestion affects both trip 
times and the reliability of trip-time predictions; both are 
costly to travelers and shippers. Without question, such costs 
reduce the productivity of economic activities in a region. 
Reducing congestion costs will increase productivity, but to 
what degree and in what manner does the productivity 
increase occur? 

Research Needs 

Analyze the nature of the costs that congestion imposes 
on businesses. This should include implications of work-
trip congestion for employees and impacts of delays 
and unreliability in freight movement, both local and 
intercity. 



APPLICATION 

Assessment at tong-term impacts of transportation investment 

Identity links between project economics and Ilnance 

intermodal transportation & economic development 

Macroeconomic impacts of public transportation 

Define role of transportation in labor markets 

Multi-modal assessments & coordination 

Economic implications of congestion 

Communications needs 

Measuring Impacts 

V-TOCLS & METHODOLOGIES 

Develop meso-levet economic framework & model 

Develop economic toots to analyze large projects 

ProJect evaluation: general approach 

Project evaluation: Indirect effects 

Program Evaluation 

DATA NEEDS 

Data Requirements of Ouantltafive 

Assessment thlelhods 

Ficure 4. Proposed research topics. 
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Analyze the relative impacts of predictable and unpre-

dictable congestion on the costs of doing business. 

Analyze the effects of congestion reduction on eco-

nomic productivity and growth in a region. 

Determine the implications of the foregoing analyses 

for measures that state DOTs should take to reduce 
congestion. 

Consider the implications for measures that require little 
capital (ITS, pricing, incident management, etc.). 

Application 

State DOTs will never have enough capital to address all 

of the deficiencies in their transport systems. They have to set 

priorities and select projects carefully. They have to be alert 

to opportunities for using solutions other than major invest-

ments in infrastructure. The research suggested in this RPS 

will help officials choose congestion strategies that make 

sense for economic development and make the most effec-

tive use of scarce resources. 

RESEARCH PROJECT STATEMENT 2 

Communications Needs 

Problem Statement 

The NCI-IRP Project 2-19 workshop discussions often

o  turned to issues of cmmunication. The rationale for trans-
portation investment and its links to economic development 

are not well understood by the public, at large. whereas the 

perceived benefits from other government programs (e.g., 

hcalthcare) are high. As a result, transportation improve-

ments risk beine deferred or deleted without good public 

understanding of the positive economic values that they can 

create. DOTs need assistance in advancing understanding of 

transportation's role in economic growth among their dcci-

sionmakers and the general public. 

Re,cear It Needs 

Market research can help determine what the decision-

makers and the public already believe about the economic 

value of transportation improvements. 

Budget: 	$200. 000 

Time Frame: 12-20 nonths 



TABLE 4 Summary of research project statements 

Priority 
Project 
Number 

Research Project Statement Buduet Time Frame 

X X X I Economic Implicatims of Congestion S200.001) 12-20 months 

X X X 2 Communication Needs $200,000 12 months 

X X X 4 Project Evaluation--General Approach $ 100.000 9 months 

X X X 6 Provram Evaluation $200,000 12 months 

X X X 7 Develop Meso-Level Economic Framework and Model $850,000 39 months 

X X X 12 Data Requirements of Quantitative Assessment Methods $275,000 9-18 months 

X X 3 Macroeconomic Impacts of Public Transportation $200,000 18-20 months 

X X 5 Project Evaluation--Indirect Eficcts $250,000 18 months 

X X I I Project Evalualion--Intermodal Transportation and Economic Dcv $225,000 20 months 

X X 13 Assessment of Long-term Impacts of Transportation Investment S150.000 12 months 

X X 14 Deflne Role of Transportation in Labor Markets $975,000 42 months 

X X 15 Identify Links between Project Economics and Project Finance $250,000 18 months 

X 8 Multi-Modal Assessment and Coordination S250,000 16-20 months 

X 9 Measuring Social Costs $125,000 1 	8 months 

X 10 	1 Develop Ecoitoinie Tools to Analyzc Large Projecta $500,000 1 	24 months 

x x x High priority (critical path-output would feed into other research) 

X x 	Medium priority 

x 	Low priority (but impoa'tant to undertake) 
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Based on information about preconceptions, the 
researchers would examine what the "story' should con-
sist of and build a framework of key ingredients. What 
does each audience want to know? How much new 
information are they able to retain? 
What level of economic values, benefits and costs, 
should be communicated, and how should the technical 
detail vary, if at all, depending on audience? 
Is the current information base adequate for the com-
munications jot)? Are accomplishments being meas-
ured adequately (e.g.. potholes filled, lives saved, jobs 
created, costs avoided, mobility enhanced)? What other 
areas nccd development for the message to be cogent? 
Is the "do nothing scenario understood well enough? 
How can outreach be better incorporated, and what are 
the most effective channels to disseminate findings and 
results? What arc the most effective methods of com-
municating with various audiences? How much does the 
answer vary according to subject matter and audience'? 

Application 

This research will result in a guide for DOTs that outlines 
how to communicate transportation programs and choices: 
what ingredients to communicate to each audience: and what 
information elements need developmental attention. This 
guide will be a tool for proactive communication, moving 

DOTs away from defensive posture and/or crisis response. 
This guide will also show how to structure ongoing planning 
efforts so they provide the inputs needed for more successful 
conimunications efforts. 

Budget.' 	$200,000 

Time Frame.' 12 months 

RESEARCH PROJECT STATEMENT 3 

Macroeconomic Impacts 
of Public Transportation 

Problem Statement 

Research in other areas of infrastructure improvement. 
notably highways, indicates that economic impacts of infra-
structure investments on the productivity of the overall 
economy may be substantial. Investments in public trans-
port may have similar impacts for urban regions and even 
for the nation as a whole. This project should assess rela-
tionships between public transportation investments and 
services and more macroeconomic measures of perfor-
mance. such as productivity and economic competitiveness. 
The analytical techniques used would depend on the extent 
and type of available data. 
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Research Needs 

The research should review related work completed or 
underway for other infrastructure areas, and identify a 
methodology to assess the impacts of public transportation 
investments on local productivity and competitiveness (in-
cluding improved access to labor and larger potential markets 
caused by reduced congestion). Interviews with economic 
development experts and case studies of particular industries 
would yield further evidence and supplement the results of 
econometric analysis. Implications for the level of invest-
ment and the type of investment should be developed based 
on the findings. The research should be coordinated, when 
possible, with similar research for other modes, including 
ongoing NCHRP research. 

A synthesis should be prepared about the impacts of alter-
native types and levels of public transportation investment 
on productivity, competitiveness, and other relevant eco-
nomic measures. When possible, guidelines should be pre-
pared to help planners incorporate these techniques into the 
regular development and assessment of transit investments. 

Application 

The research findings will shed light on the linkage between 
transit investment and economic development. In recent 
years, with congestion levels increasing on the nation's high-
ways, transportation planners and decisionmakers are look-
ing at existing and new alternatives to address the growing 
demand for travel. Public transportation investments repre-
sent a key alternative to improving a region's transportation 
situation. Techniques for examining the impact of transit 
investment and its relationship to economic growth and pro-
ductivity will facilitate decision making for transit planners 
and developers. 

Budget: 	$200,000 

Time Frame: 18-20 months 

RESEARCH PROJECT STATEMENT 4 

Project Evaluation: General Approach 

Problem Statement 

A sound, overall approach to project evaluation is impor-
tant to state and local governments' efforts to use transporta-
tion investments to foster economic development. It is not 
sufficient to look only at transport projects' effects on pro-
ductivity of businesses and on costs of operating businesses 
in a particular region or state. Wise choices in transport 
investments will help governments to make the most effec-
tive use of the limited resources available to them. A good 
transportation system is an important part of making a city or  

region a desirable place to live and to do business, apart from 
direct effects on firms' costs and modes of operation. Analy-
sis specifically targeted at productivity and the economic 
development effects of transport improvements is very impor-
tant, but transportation investment brings with it a broader 
area of benefits and costs. State and local decisionmakers 
also have to become familiar with practical, usable methods 
for overall economic analysis of transport projects. 

Research Needs 

Complete evaluation of a project requires that productivity 
effects and the full spectrum of indirect effects be considered. 
These problems, however, are addressed in other research 
projects specifically focused on these areas. This research 
project should result in a manual on the fundamentals of proj-
ect evaluation and investment analysis. Such a manual would 
provide state and local decisionmakers with basic guidance 
on the strengths, weaknesses, and limits of cost-benefit analy-
sis and related techniques. Previous NCHRP projects have 
provided a good theoretical view of cost-benefit analysis and 
a computer model. This project will provide a practical 
explanation of cost-benefit analysis so that decisionmakers 
will have a better understanding of when cost-benefit is rel-
evant and how best to interpret its results. 

In particular, the manual would cover the following areas: 

Issues that project evaluation can address. This section 
would define the basic paradigm of investment analysis. 
It would explain and illustrate the meaning of benefits 
and costs, direct and indirect effects, short- and long-
term effects, and related concepts. In general, it would 
show the kinds of questions that investment analysis 
can, and cannot, answer. 
Direct effects. This section would list and explain the 
principal direct effects of a transport project and the 
indicators ordinarily used to measure them. Among 
other points, this would address capital and operating 
costs, other costs to governments (e.g., administrative 
costs), and user effects, such as time savings, vehicle 
operating costs, etc. 
Indirect effects. This section would list the indirect 
effects, particularly those that are not readily treated in 
the framework of ordinary investment analysis. Beyond 
the list, there would be a brief explanation of why these 
effects cannot be dealt with easily. The problem of how 
to treat them would be addressed elsewhere. 
Tools. This section would give an elementary explana-
tion of discounting and discount rates, sensitivity analy-
sis, and other basic tools. 
Relationship to Economic Development. This part 
would provide a brief explanation of why good decision 
making about investments in transport projects is an 



important basis for economic development, in addition 
to more immediate effects on business productivity. 

Application 

Such a scheme might well take the form of a matrix show-
ing, for example, environmental versus social effects along 
one dimension and quantifiable versus nonquantifiable 
effects on the other. (This is a preliminary suggestion; closer 
inspection of the matter might show that some other 
arrangement is preferable.) 

This manual would give state and local decisionmakers a 
starting point in understanding project evaluation and what it 
can and cannot do for them. Perhaps it would be most useful 
as a first chapter in a handbook on how state and local offi-
cials can make transport investment decisions that will have 
a strong effect in fostering economic development. 

Budget: 	$100,000 

Time Frame. 9 months 

RESEARCH PROJECT STATEMENT 5 

Project Evaluation: Indirect Effects 

Problem Statement 

In some ways, indirect effects, such as social and environ-
mental impacts, are among the greatest problems for non-
specialists trying to understand the application and usefulness 
of investment analysis. This may be especially true for deci-
sionmakers in state and local governments. Both elected and 
appointed officials will be interested in a wide range of 
effects; most of which are not estimated by conventional 
techniques of analysis. The list of such effects is long: social 
impacts, environmental effects such as noise and air pollution, 
employment, regional economic development, etc. Employ-
ment, productivity, and other economic development effects 
are dealt with in other research projects. This project is con-
cerned with the effects that fall under the headings of envi-
ronmental and social impacts. 

Research Needs 

Perhaps the greatest need of state and local decision-
makers is to know which effects are not considered by stan-
dard techniques and whether there are other ways to bring 
these effects into the decision calculus in a systematic man-
ner. The need exists for a more systematic, and accessible, 
understanding because claims about social and environmen-
tal effects are easy to make, but relatively difficult to debate. 
A corollary of this is that officials also need to understand the 
areas in which there is no substitute for their own subjective 
judgments. This research project should result ma short man-
ual, or section of a larger manual, providing basic guidance 
on these issues. 

Listing and classification. The first step is a list of social 
and environmental effects in a basic classification scheme. 

Quantifiable effects. This part should show the specific 
ways in which effects can be quantified. For example, some 
vehicle emissions can be estimated in tons per day. Modes of 
quantification should be clearly indicated, together with a 
discussion of any possibilities for dollar valuation. Indeed, a 
significant point to be developed here is the difference 
between physical quantity and dollar valuation (perhaps 
another row in the classification matrix). 

Nonquantifiable effects and trade-offs. This part should 
make the point that, for some effects, the subjective judgments 
of the decisionmakers are the best method for assessing the 
value of the impact and comparing it with quantifiable 
effects. Simple matrices should be developed to show meth-
ods for trade-offs between quantifiable and nonquantifiable 
effects. For example, officials could be shown that the key 
trade-off on a project decision is between the dollar value of 
time savings and the social costs (not quantifiable) of dis-
rupting the spatial fabric of a small community. 

Application 

This manual, or section of a manual, should make the 
issues in dealing with indirect effects more understandable for 
state and local officials and should also show that many of the 
problems are more manageable than they may first appear. 

Budget 

Analytic framework: $100,000 

Quantification and examples: $150,000 

Total: $250,000 

Time Frame: 

Analytic framework: 6 months 

Quantfication and examples: 12 months 

Total: 18 months 

RESEARCH PROJECT STATEMENT 6 

Program Evaluation 

Problem Statement 

In a time of general fiscal stringency, state and local trans-
portation officials may often find themselves facing a serious 
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challenge when defending transportation investment budgets 
within the executive branch or before the legislature. Trans-
portation projects must compete with education, health care, 
and other important programs. Transportation officials have 
to make a clear and rigorous case that improvement of trans-
port infrastructure will have large net benefits. They also have 
to make the case that transport improvements can lead to 
stronger economic development, creating, in the longer run, 
more resources for other programs. State and local officials 
need to know how to create a strong and objective evaluation 
of their own programs that will be convincing to skeptical 
budget officials and legislators. 

Research Needs 

Program evaluation is less well defined, in terms of estab-
lished techniques, than project evaluation. This research 
project will require some effort in developing concepts in 
addition to the organization and presentation of existing 
material. Program evaluation at, for example, the state level, 
must draw more heavily on macroeconomic statistical analy-
sis, such as that recently carried out by Ishaq Nadiri, in coop-
eration with Apogee Research. Productivity and economic 
development effects will be significant underpinnings of pro-
gram evaluation. 

It will be necessary to develop a basic framework for pro-
gram evaluation. The ideal would be to incorporate produc-
tivity and the effects of economic development into a single 
metric along with the direct effects of transportation improve-
ment projects. But this is conceptually difficult and beyond 
the scope of this research project. The next best approach 
would be to develop a framework for presenting a variety of 
different benefits that cannot be summed. 

Array of benefits. This would be a listing and classifica-
tion, likely in the form of a simple matrix. Its purpose would 
be to convey the character of the benefits of transportation 
improvement projects to nonspecialists. This matrix would 
include productivity effects, development effects, direct 
impacts on users, and other effects, such as environmental 
impacts, positive or negative, would be included in the same 
matrix. 

Distribution of benefits. A critical point in program evalu-
ation and justification is to give an accurate picture of how 
the benefits of transportation are distributed through a state 
or metropolitan region. Many benefits are widely dispersed 
throughout society. Everyone is a transportation user in some 
way. Nonetheless, the paths of these effects should be traced, 
especially for productivity and development, so that officials, 
legislators, and decisionmakers outside the transportation 
community can clearly see how widespread the effects are 
and how all elements of a community benefit from them. 

Quantitative measures. Some quantitative indicators can 
be used in a general way. They could be used in a more spe-
cific way if a state DOT, for example, were equipped in terms 
of data and analytical devices to offer estimates of the net 
benefits of project investments together with aggregate esti-
mates of returns due to productivity gains. These values would 
not be additive, as already noted, but they could still be use-
ful for making a case for transportation programs. 

Application 

This project should be immediately useful to state DOTs 
and MPOs that have to present a case to a larger political 
audience that transportation improvements are essential to 
maintain and enhance the economic well-being of a state or 
region that supports vital programs in health, education, and 
other social areas. 

Budget: 	$200,000 

Time Frame: 12 months 

RESEARCH PROJECT STATEMENT 7 

Develop Meso-Level Economic Framework 
and Model 

Problem Statement 

Potential transportation investments vary in size and type. 
Economic evaluation techniques have been developed that fit 
most individual projects. In •recent years, however, more 
attention is being paid to groups of transport investment proj-
ects. These groups may form part of a state DOT' s long-range 
plan, an MPO' s regional plan, or part of a program designed 
to attract legislative support for increased revenues. 

In recent years, considerable success has been achieved in 
developing macro techniques that assess the economic val-
ues created by systems of investments, such as the work by 
Ishaq Nadiri using cost functions. Although both micro- and 
macro-oriented approaches need additional technical improve-
ments, the largest gap in knowledge occurs at a middle or 
"meso" level of detail. This middle level of analysis refers to 
regional or statewide levels of analysis rather than national 
or individual projects. More of transportation's key invest-
ment decisions will be made at this level, yet economists and 
planners have only crude and often misleading analytical 
models to shed light on decisions. 

At this level, more changes than simply the geographic 
scale. Rather, the level of industrial detail changes from 
considering entire industries at the national level and indi-
vidual plants at the project level to clusters of firms and 
plants that have inter-connections with other firms and 
plants, inside or outside the region. The nature of hard and 
soft data differs significantly as well, with published data 
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often being limited compared with the amount available at 
the national level, and yet the costs for full surveys may be 
beyond the resources available for many studies. 

In some areas, meso takes on a different context, meaning 
impacts between the specific direct impacts of transportation 
and the broader, somewhat nebulous, concepts of quality of 
life. In this context, meso may be interpreted to mean a fuller 
understanding of the secondary impacts of transportation and 
is addressed in another project statement. The spatial and 
industry levels of detail aspect will be emphasized in this RPS. 

Research Needs 

The assumptions that underlie the microeconomic and 
macroeconomic approaches to transportation evaluation dif-
fer significantly. Micro-based models (cost-benefit analysis 
is the prototype approach) take a project-based view that uses 
linear assumptions to identify and trace the costs and bene-
fits associated with a particular transportation change. When 
executed correctly, such an approach offers decisionmakers 
considerable confidence that an accurate (perhaps even con-
servative) assessment will be produced. In contrast, macro-
economic models ignore individual projects and examine the 
influence of entire transport systems on other major compo-
nents of the economy. When executed correctly, such models 
incorporate some feedback effects that recognize the ability 
of price and service changes to cause shifts in the level and 
nature of overall demand. This is a form of nonlinear analysis 
that can measure the benefits from broader systemwide net-
work effects, such as impacts on productivity and efficiency. 

The transportation community needs 

An analytic/theoretical framework to assess these prob-
lems. This framework should be consistent with eco-
nomic theory, yet recognize the specific characteristics 
of regional and subregional economies; 
A conceptual model that could be used to track these 
impacts; 
An assessment of the data needs, including ideas on how 
best to adapt or make do with existing data; 
An application of this new technique to a small handful 
of regions; 
An assessment of the potential policy and investment 
implications of this result; and 
A handbook that describes the best way to implement 
this new set of techniques. 

Application 

This research will fill perhaps the most significant current 
gap in transportation economics. Success will provide DOTs, 
MPOs, and their various constituents with a tool that will 
greatly enhance the evaluation and selection of urban,  

regional, and statewide systems of investments. A focus on 
the long-term, dynamic impacts of subnational systems will 
provide a practical tool to reawaken interest in regional and 
long-term transportation planning. 

Budget: 

Analytic and theoretic framework $250,000 
and conceptual model: 

To apply to two regions. $500,000 

To assess general implications $100,000 
and provide handbook: 

Total: $850,000 

Time Frame: 

First phase: 15 months 

Application: 18 months 

Handbook: 6 months 

Total: 39 months 

RESEARCH PROJECT STATEMENT 8 

Multimodal Assessment and Coordination 

Problem Statement 

ISTEA called for expanded efforts to make transportation 
investments in the context of an overall system. Methods to 
evaluate multimodal proposals and determine the most ben-
eficial use of alternative modes for transporting goods and 
people, however, have not kept pace with the increased stress 
on intermodal planning. Agencies need new, application-
friendly tools to contend with multimodal trade-offs. In 
addition, modally oriented institutional arrangements have 
hampered multimodal considerations. 

Research Needs 

How should DOTs best incorporate multimodal features 
into standard evaluation methodologies, and what is the 
appropriate level of detail? 
What is the best way to identify the data needs for multi-
modal facilities and intermodal coordination? (Public 
data on trip-making behavior and purpose have not kept 
pace; however, commercial logistics firms have made 
advances in proprietary freight movement information.) 
What information is required by decisionmakers to 
make intermodal tradeoffs and is this the same infor-
mation needed to educate the public on cross-modal 
comparisons? 
What information should be developed for use in (1) iden-
tifying and possibly capturing private, commercial benefits 
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associated with multimodal investments and (2) sharing 
costs through private sector financial participation? 
How should economic development and growth effects 
of intermodal choices be forecast (e.g., between high-
way and transit), translated into the same metric, and 
compared? 

Application 

DOTs will know the appropriate information base and 
will have an analytical framework for decisions addressing 
the best use of alternative modes for transporting goods and 
people. A more coherent understanding of the economic 
benefits associated with the multimodal infrastructure net-
work, and the dollar linkages between beneficiaries and 
payment schemes, will clarify the appropriate incentives 
for the private sector. Special needs in freight and local 
goods movement, and the appropriate private share of 
development costs, can then be more rationally addressed 
by decisionmakers, allowing more appropriate application 
of new financing tools such as partnerships, infrastructure 
banks, etc. 

Budget: 	$250,000 

Time Frame. 16-20 months 

RESEARCH PROJECT STATEMENT 9 

Measuring Social Impacts 

Problem Statement 

Critics of quantitative assessments of economic impact of 
transportation projects argue that existing techniques are 
unsuitable for evaluating the qualitative effects. In the NCHRP 
Project 2-19 workshop, a number of practitioners, including 
state DOTs and MPOs, emphasized the need for tools to meas-
ure social impacts. In their view, the ability to evaluate the 
impact of highway projects on the quality of life for a given 
community will supplement the quantitative approaches in 
obtaining support from local community groups. 

Varying viewpoints dominate this debate over measuring 
and incorporating social impacts in the project evaluation 
process. Economists would like to place a value on these fac-
tors, but many argue that the concept of quality of life is too 
vague and broad to lend itself to analytical rigor. They worry 
that reliance on an inherently limited and incomplete process 
may distort practitioners' ultimate decision-making capabil-
ity. On the other hand, transportation decisionmakers con-
tend that existing quantitative tools, such as cost-benefit 
models, fail to account for a wide range of human factors that 
play a critical role in the decision-making process. 

Research Needs 

A primer on incorporating social impacts in the trans-
portation investment decision-making process is needed. The 
primer would address a number of issues including: 

What are the key social impacts a decisionmaker must 
identify when evaluating transportation projects? Is there 
a way to prioritize such social impacts? 
How does one define quality of life? Are there unarguable 
characteristics that comprise quality of life (such as 
employment opportunities, poverty levels, land use pat-
terns and growth, quiet and solitude)? Alternatively, is 
quality of life based entirely on community perceptions 
and values? (For example, some may view small-town 
solitude as enhancing quality of life and, thus, reject new 
development; whereas, others may value entertainment 
sites, tourism, and new large-scale developments.) 
To what extent can different views of what consitutes 
quality of life be reconciled? 
How does one measure quality of life and changes in 
quality of life? Are there any quantitative indicators, and 
if so, what are they? How can public involvement be used 
to measure quality of life? Do qualitative approaches 
allow for a consistent and accurate measure of quality of 
life? Can these approaches be refined to be more useful? 
Is there a hierarchy of preferable approaches—overlaps, 
comparisons, etc.? 
Can and should standard economic analytical tools be 
modified to incorporate social impacts? Or are other 
social science approaches, such as opinion research, bet-
ter suited to deal with such qualitative issues? 

Application 

This research will provide a critical first step in gaining 
a better understanding of how to measure quality of life 
issues and other social impacts. Analytical methods capable 
of assessing quality of life issues will supplement existing 
analytical tools available to state DOTs for evaluating trans-
portation projects. 

Budget: 	$125,000 

Time Frame: 8 months 

RESEARCH PROJECT STATEMENT 10 

Develop Economic Tools 
to Analyze Large Projects 

Problem Statement 

In recent years, DOTs have continued to express interest in 
large-scale projects, such as outer beltways or new regional 
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transit systems. Some proposals extend beyond the boundary 
of a single state, as with some interstate corridor improve-
ments. Other proposals are located within one state, but offer 
significant benefits to regional and national transportation 
networks. For example, the Alameda Corridor freight 
improvements to the ports of Los Angeles and Long Beach, 
California, are local projects with far-reaching benefits. 

These projects may create significant Iong-tei-m shifts in 
the nature and level of the regional economy and, perhaps, 
even of several state economies. The cost savings and service 
improvements that these large projects generate may be large 
enough to create a cascade of other far-reaching economic 
and social effects. Potential results include shifts in the 
nature of existing industry, attraction of new mixes of busi-
ness, and the rapid development of underutilized portions of 
a metropolitan region. 

The existing portfolio of techniques used to analyze the 
economic and social impacts of transportation investments 
are most practical and reliable for smaller scale projects, such 
as widening an existing road or adding a connection to an 
existing developed network. These analytic techniques include 
cost-benefit analysis and its variations and various economic 
impact models. While these methods can be "scaled up" to 
handle larger databases and regional impacts, under what cir-
cumstances might such an extrapolation lead to potential dis-
tortions? Are the methods appropriate for projects that may 
have a multistate or national significance? 

Although financial constraints often limit the number of 
such large projects that DOTs are likely to consider, a more 
reliable set of tools to estimate their economic value may 
help identify which ones are worth pursuing and thus help 
build political and financial support for them. The cost, 
complexity, and experimental nature of cost functions and 
related macro models make them impractical for these types 
of problems. A new set of tools, or modifications to existing 
ones, appears necessary to develop more realistic assess-
ments of the long-term impacts of large projects. Similar 
concerns arise concerning groups of medium-sized projects 
that form part of a DOT's or MPO's program of long-range 
investments. 

Research Needs 

Research needs were grouped into two categories: 

A set of guidelines on where and when traditional mod-
els work well. What scale and type of projects require 
modifications to existing techniques? 
When changes are needed, what modifications are 
needed? How do these different methodological needs 
vary with different types of macro projects? When 
does a program of medium-scale projects create some 
of the same analytic problems that a single large proj-
ect imposes? 

Application 

This research should provide a series of significant bene-
fits to DOTs: 

It should provide guidance on when to rely on standard, 
existing analyses. 
For those projects whose size or regional importance 
requires a more complex analysis, guidance will be pro-
vided concerning the most appropriate methodology, 
including the most cost-effective way to modify existing 
techniques. 
It should also provide guidance on how best to incor-
porate economic analysis into a state's or region's long-
range investment program. 

Budget: 

Guidance on existing methods: $150,000 

Development and documentation $350,000 
of improvements: 

Total: $500,000 

Time Frame: 

Guidance: 8 months 

Development and documentation 24 months 
of improvements: 

Total: 32 months 

RESEARCH PROJECT STATEMENT 11 

Project Evaluation: Intermodal Transportation 
and Economic Development 

Problem Statement 

ISTEA emphasized the development of an intermodal trans-
portation system. Methods to evaluate multimodal develop-
ment proposals, however, have not kept pace with the 
increased stress on intermodal planning, and implications of 
this policy shift for state and regional economic development 
at all levels, although foremost to most chief executives, have 
not been explicitly addressed. Tools for the decisionmaker and 
new analytical constructs are needed to understand the devel-
opment implications, in addition to multimodal facility inven-
tories and emphasis on modal connectivity. 

Research Needs 

Agencies need new, application-friendly tools to grapple 
with the relationship between multimodal trade-offs and eco-
nomic development. Making better transportation invest-
ments in the context of an overall system requires several 
complementary assessment tools. These include: 
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A better understanding of which development patterns 
are compatible with which modal mixes; 
Recognition of the role of goods movement in economic 
development levels and patterns; 
A review of the land use or travel control measures that 
have been tried and their effectiveness to date; 
Increased understanding of when and how to control 
developmental impacts, or alternatively, recognition that 
commerce and travel dictate transport investments; and 
Evaluation of tools that identify the circumstances under 
which alternative passenger and freight improvements 
can generate long-term net benefits. 

In addition, regional modally oriented institutional arrange-
ments and planning processes have hampered economic 
development and multimodal considerations. This research 
will undertake a small number of case studies of the interface 
between economic development and transportation agencies 
to identify examples of ineffectiveness and will provide sug-
gestions for institutional reorganization. 

The following list divides the project into logical work 
steps. 

Modal mix. Identify qualitative tradeoffs of modal invest-
ments with development patterns. What, if anything, is 
known about this juncture? 
Intermodal management systems. Review six states and 
identify the three or four best suited for more detailed 
examination of how quantitative tradeoffs were estab-
lished for the mix of multimodal investments and how 
linkages to economic development are accounted for, 
if at all. 
Economic development activity. Review economic devel-
opment activities for each of the three states and exam-
ine linkages to transport investment level and mix. 
Public-private roles. For the selected states, identify the 
public and private roles for transport and economic 
development decisions and investments. What is the 
current nature of the partnership? Who bears what costs? 
Foreign cases. Analyze two foreign cases where eco-
nomic and modal development decisions have been 
linked, summarize the outcomes, and comment on the 
transferability to the U.S. situation. For example, Man-
chester, England, has stressed public transit in its modal 
mix, engaged private employers in a partnership, estab-
lished new sharing of financial burdens for development 
and transit costs, and spurred redevelopment of a target 
region. 
Report. Prepare a report on the findings, identifying 
promising approaches and other recommendations. 

Application 

Develop information and tools so decisionmakers can be 
more informed and explicit about whether an investment  

under consideration is being made to serve, to hold, or to 
attract economic development. Provide an initial approach 
for use in (1) identifying and possibly capturing private, 
commercial benefits associated with multimodal invest-
ments, (2) sharing costs via private sector financial partici-
pation, and (3) understanding how modal mix intersects with 
development. 

These findings will strengthen states' approaches to the 
most important issues faced by the decisionmakers, regard-
ing projects related to economic development. They will also 
enhance the public-private partnership and identify analyti-
cal constructs that enable officials to encourage strong eco-
nomic development and performance through their trans-
portation investment decisions. The findings will help 
decisionmakers assess the level of commitment or flexibility 
that is required on the part of the public and private parties 
and develop key implications for transport investment deci-
sions related to economic development. 

Budget: 	$225,000 

Time Frame: 20 months 

RESEARCH PROJECT STATEMENT 12 

Data Requirements of Quantitative 
Assessment Methods 

Problem Statement 

Current fiscal conditions demand a greater ability to eval-
uate the performance of individual project investments as 
well as overall transportation programs. There are a variety 
of quantitative methods available for evaluating the rela-
tionship between transportation investments and economic 
activity. As demands for implementing existing quantitative 
methods increase, so do the consequent demands on the 
quantity and quality of the data that form their foundation. 

The NCHRP Project 2-19 workshop participants expressed 
a need that data reporting requirements not be too burden-
some on the providers or on the states and localities collect-
ing and processing the information. Therefore, additional 
data collection and reporting requirements should be justifi-
able by providing improved decision-making capabilities. 

Research Needs 

There are immediate data assessment needs as well as spe-
cific data requirements to be addressed, including: 

Determination of basic data requirements for various 
quantitative methods. The data needs of individual meth-
ods differ. A description of the data requirements of indi-
vidual methodologies would provide a useful shortcut in 
determining the feasibility of such methods. 
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Assessment of currently available data. States collect 
and maintain relevant information to different degrees 
of detail (both geographically and by sector), over dif-
ferent periods of time. This is true at the national level 
as well. The purpose of this assessment is to identify 
information that is consistently available. A mapping of 
quantitative data requirements with generally available 
information will identify specific areas for further data 
collection by states. 
Creation of a data series for private capital at state levels. 
Specific data needs have already been identified for use in 
macroeconomic methods, such as cost and production 
function approaches. These methods have been used to 
evaluate broad economic growth and productivity impli-
cations of transportation investments. To apply at the 
national, regional, or state levels, they require information 
on individual factors of production and their unit prices, 
including labor and private capital. Currently, however, a 
data series for private capital at the state level by industry 
sector is not available for all sectors of the economy. 

Application 

State DOTs and planners need to make quantitative eval-
uations in a reliable and comprehensive manner. The prod-
uct of this investigation will provide them with information 
to obtain consistent data that is necessary to perform quanti-
tative assessments appropriate for their needs. 

Quantitative methods could then begin to evaluate the 
effect of transportation investments in greater detail, allow-
ing for variations, for example, across states and industries. 
The effect of transportation investments on regional eco-
nomic growth and productivity could be reasonably assessed. 

Budget: 

Handbook on data needs: 	$75,000 

Database on private capital: $200,000 

of numerous studies over the past several years. To date, 
many useful research projects focusing on productivity gains 
and the economic multiplier have been conducted. These 
studies do not, however, necessarily help states and localities 
assess the potential economic impacts resulting from trans-
portation investment. Impacts on a national level cannot nec-
essarily be translated into similar effects at the state or local 
level, particularly with regard to macroeconomic effects such 
as productivity, competition at the firm level, and job cre-
ation. For example, the economic effects of transportation 
investment may vary considerably between states and may 
not be comparable to a composite, nationwide transportation 
multiplier. DOTs and MPOs need guidance in determining 
how best to quantify the long-term economic effects of trans-
portation investment. 

Research Needs 

Methodology for creating a unique transportation multi-
plier at the state level; 
Guidance in assessing customized data collection needs; 
Guidance for determining customized economic perfor-
mance indicators; and 
Information on how economic impact studies on a 
national level are conducted. 

Application 

This research will result in a guide for DOTs and MPOs 
that outlines a methodology for creating unique transporta-
tion multipliers and discussing the types of data and eco-
nomic performance indicators they might want to focus on. 
The research will help DOTs assess the long-term economic 
impact of transportation investment at the state level, as 
opposed to using estimates from a national level. DOTs can 
then use this information in budgeting decisions. 

Total: 
	

$275,000 
	 Budget: 	$150,000 

Time Frame: 
	 Time Frame: 12 months 

Handbook on data needs. 	3-6 months 

Database on private capital: 6-12 months 	 RESEARCH PROJECT STATEMENT 14 

Total: 	 9-18 months 	
Define Role of Transportation in Labor Markets 

RESEARCH PROJECT STATEMENT 13 

Assessment of Long-Term Impacts 
of Transportation Investment 

Problem Statement 

Economic impacts and development on a national level 
resulting from investment in transportation have been a focus 

Problem Statement 

A key historic economic role for transportation has been 
the journey to and from work. This role was most obvious in 
the 19th century and the first half of the 20th century when 
the focus of urban areas and urban transport systems was on 
the CBD, which remains a key purpose of many transit oper-
ations. Current analysis of transportation investment and 
labor markets is usually limited to the effect on travel time 
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and costs or, perhaps, to the role of transportation in provid-
ing job access for low-incdme or minority populations. As 
congestion has increased, as jobs and housing have spread to 
the suburbs and beyond, and as many central cities decline in 
economic and social vitality, the question remains as to how 
both highway and transit transportation can best serve this 
dispersed pattern of jobs and residential locations. 

What is the value to the general economy of reliable and 
broad access to labor? Most existing economic models still 
use, directly or indirectly, assumptions that reflect a freight-
oriented world. As the economy continues to become domi-
nated by service businesses and light manufacturing, the 
quality, cost, and reliability of labor inputs should also increase 
in importance. Can existing economic models be adapted to 
provide more accurate and comprehensive assessments of 
the economic role of labor access to the economy? 

Although the emphasis is on quantitative impacts, all of 
these issues will shed further light on broader issues, such as 
the importance of transportation in serving a dispersed urban 
form; the role of sprawl in today's economy; how and where 
group transportation (transit, carpools, etc.) functions best; 
and how transportation can help revitalize urban centers. 

Research Needs 

Based on this discussion, three research areas stand out. 
First, determine the current state of information about trans-
portation and the journey to work. This would provide a more 
economic-oriented companion piece to Commuting in Amer-
ica II (12). Emphasis would be placed on the information 
needed to provide a full description of the labor needs for dif-
ferent industries, the location patterns of major industries, 
and how these locations contrast with housing and residen-
tial locations and with current transportation corridors. Once 
this framework of desirable data has been established, the 
researchers would attempt to apply it for a representative 
sample of metropolitan areas. A guide for completing the 
collection of data would also be prepared. 

Second, a similar review would be prepared concerning job 
access by the underemployed. The researchers would also 
develop an ideal database and attempt to apply it in a sample 
of metropolitan areas. Also, a set of performance measures 
would be developed that could be used by transportation plan-
ners to assess alternative ways to provide access/mobility. 

Third, an analytic framework would be developed to 
assess the role of labor access in helping to generate cost sav-
ings or productivity gains in private industry. A conceptual 
model would then be developed (perhaps building on the cost 
function work just completed by Ishaq Nadiri or the new 
work underway by Randall Eberts). Based in part on the data 
collected and analyzed in answering the two previous research 
needs, the new model would be tested and applied. 

These three dimensions would be summarized in a single 
handbook that contains what is currently known about the  

contribution of transportation to labor markets and the best 
way to analyze the impact of transportation investments on 
labor markets in the future. 

Application 

This project would provide DOTs and MPOs with knowl-
edge about the role of transport investments in meeting the 
needs of urban travel markets. It also would ensure a more 
even-handed set of analytical tools to support service and 
light manufacturing industries. 

Budget. 

General descriptive piece: $150,000 

Description and development of $150,000 
performance measures on access 
for underemployed: 

Development of new labor access $600,000 
economic model: 

Summary document: $75,000 

Total: $975,000 

Time Frame: 

First two sections, developed in parallel: 12 months 

Last section: 24 months 

Summary document: 6 months 

Total: 42 months 

RESEARCH PROJECT STATEMENT 15 

Identify Links Between Project Economics 
and Project Finance 

Problem Statement 

In recent years, significant change has occurred both in the 
understanding of the economic effects of transport invest-
ment and in the array of tools that DOTs have available to 
help finance these projects. Many of these new finance tools 
focus on individual projects and seek to tap into the benefits 
that they generate for users and non-users (land owners, for 
example). Thus, successful applications will require more 
detailed, believable, and cost-effective ways to identify ben-
eficiaries of transport improvements. Because many of the 
new finance tools are linked to long-term debt, the ability to 
assess long-term effects of individual projects is particularly 
valuable. 

In the past, economics and finance have played separate, 
but complementary, roles in shaping DOT programs. In the 
future, they are likely to be more closely intertwined, as DOTs 
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deal with financially constrained STIPs and TIPs and the real-
ities of budget limitations and as they seek to make full use of 
these "innovative" tools. Next ISTEA is likely to follow in the 
footsteps of ISTEA and the NHS Act in expanding the tool-
box of available financial options. The economic tools should 
keep pace with these new opportunities as well as the knowl-
edge level of DOT planners and decisionmakers. 

Research Needs 

How can DOTs make fuller use of information provided 
by the current array of economic tools? 
How should these models be modified to provide more 
direct support for DOTs (and other project sponsors) as 
they develop financial plans? 
Which financial tools are best suited to benefit from eco-
nomic data? 
How might the growing toolbox of innovative finance 
tools be modified to take advantage of better knowledge 
about project benefits and beneficiaries? 

What implications, if any, are there for project sponsor-
ship, including, for example, the role of public-private 
partnerships and SIBs? 
Can the new economic tools (productivity models, in 
particular) be modified to provide more direct support 
for developing financial plans? 

Application 

This research will provide practical tools to help DOTs 
(and project sponsors in general) to implement the new 
financial tools. This, in turn, will make it possible to move 
ahead on more projects than traditional financial resources 
allow. It will also help to provide a clear and tangible incen-
tive to ensure that the economic tools remain practical and 
flexible. 

Budget: 

Set of case studies and handbook: $250,000 

Time Frame: 	 18 months 



CHAPTER 7 

CONCLUSIONS 

The economic value of transportation was taken for granted 
throughout most of U.S. history. In some ways, the Interstate 
Highway System and the Highway Trust Fund represented 
the last major transportation decision in this country that 
was based on a general belief that transport investment was 
good for the nation. 

Since 1956, several trends in society have begun to affect 
transportation decisions in a profound way. Because of lim-
ited resources, expenditures in one area must be considered 
in terms of trade-offs in spending elsewhere. This trend has 
increased the reliance on analytic techniques to help justify 
investments, resulting in the growth of economic impact 
methodologies and faith in cost-benefit techniques. There has 
been a growing skepticism among the public regarding the 
costs and benefits associated with transportation decisions. 
This skepticism manifests itself in demands for more com-
plete justification of proposed projects by a more aware and 
aggressive group of stakeholders. In many ways, these stake-
holders are not asking for more complex analytic methods, 
but rather more accuracy and completeness in the analyses 
that lead to decisions. 

Few large public actions have narrow impacts, especially 
transportation investments. For many years, the costs of 
transportation were underestimated, largely in terms of the 
impacts on the environment. Although the recognition has 
been slower to develop, the benefits of transport were also 
underestimated, particularly the interaction between public 
and private investments, and between good transportation 
and growth in economic productivity. 

Beginning in the late 1980s, there was a burst of new 
research, much of it conducted by experts with limited expe-
rience in formal transportation economics. As a result, they 
adapted techniques that had long been used to assess broad, 
macroeconomic changes. The results of this work have been 
intellectually stimulating to the research community and have 
triggered active debate. Little of the work, however, has 
resulted in practical tools that can be applied by transporta-
tion decisionmakers or planners. The first of the NCHRP 
Project 2-17 reports (8) is a step in this direction. While these 
efforts have only begun to move toward methods that could 
be implemented, they show some promise of providing a 
"common sense" understanding of how and why transport 
investments generate economic benefits. Additionally, they  

may link the micro-level cases studies and the more macro-
level econometric studies. 

Much of the research to date has been primarily providing 
a better understanding of the underlying factors that affect 
the interaction between transportation and economic devel-
opment. While many practitioners have been at the table 
while research options have been discussed, they have yet to 
play more than an observer's role. The general public and their 
representatives (those elected and those in interest groups) 
have been almost completely missing as well. NCHRP Proj-
ect 2-19 offers an opportunity to correct these problems by 

Assessing the new wave of research; 
Encouraging the participation of a wide range of stake-
holders to determine their research needs; and 
Developing an appropriate cost-effective, multiyear, 
multifaceted research agenda on the relationship between 
transportation investment and economic development. 

The project was organized in three distinct phases. Phase 
I focused on the identification of key stakeholders that have 
a strong interest in transportation investment decisions and 
potential impacts. It also included a detailed review of the 
literature on the relationship between transportation and eco-
nomic development. In Phase II of the project, a 2-day con-
ference, "Transportation, Productivity and Growth," was held 
to obtain input from stakeholder representatives, identified in 
Phase I, on current gaps in available analytical tools and tech-
niques for evaluating the impact of transportation investment 
on the economy. In Phase III, the researchers organized and 
assimilated the information gathered during the earlier phases 
to develop a research agenda designed to meet the informa-
tion gaps identified and cost-effective, practical tools for 
transportation planners and other stakeholders to facilitate 
their decision-making process. 

The research team made the following conclusions about 
the existing research on the relationship between transporta-
tion investment and economic development: 

Most of the currently available analytical tools tend to 
focus on either broad macroeconomic impacts of trans-
portation investment or on specific micro-level project 
analysis. There has been very little focus on meso-level 



analysis that bridges the gap between large program 
evaluations and small projects. 
The scale of analysis is limited geographically (often to a 
single corridor) and over time, so that the full impacts of 
transportation investments are hard to identify. This 
means that the economic and environmental risks of inad-
equate investment are likely to be missed or understated. 
There is very little "what if' analysis. Few studies have 
looked ahead 20 years and asked what would happen if 
a project is or isn't done. No attention is given to what 
the urban area and its economy would be like with and 
without a public transport system, a particular major 
project, or a regional policy. 
In the case of both highways and transit, very little time 
series data have been compiled and saved other than 
those for expenditure and usage. Thus, it is difficult or 
sometimes impossible to determine economic relation-
ships through the readily available data. 

The research agenda in Phase III addressed these gaps and 
other information needs that were identified by the stakehold-
ers. New studies suggest a strong linkage between investment 
in transportation and economic development. A complete 
understanding of the tools described in these studies and the 
communication of available methodologies to transportation 
decisionmakers are urgently needed. In addition, the pro-
posed research agenda aims to develop and identify new 
state-of-the-art analytical techniques to facilitate a deeper 
understanding of the role transportation plays in the econ-
omy. It identifies a broad range of research topics (both short 
and long-term) that may be explored through qualitative 
(case studies) or quantitative (econometric) methodologies. 
Each of these projects has been tailored to meet a specific 
information need or gap, and the output from the research is 
expected to provide transportation decisionmakers with prac-
tical tools and guidelines for assessing the impacts of trans-
portation investment decisions. 
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