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Federal Infrastructure Strategy Reports

This is the first of a series of interim reports which will be published during the Federal
Infrastructure Strategy program, a three-year effort to explore the development of an integrated or
multi-agency Federal infrastructure policy. This report documents the activities that took place in
1991 and 1992 during the first half of the program, including the results of the intergovernmental
coordination facilitated by the Advisory Commission on Intergovernmental Relations (ACIR).

The Federal Infrastructure Strategy is a dynamic program involving many Government
departments and agencies. The series of reports which chronicle the strategy’s development reflect
the desire to publish interim documentation as results become available. These documents will be
used to facilitate the dialogue within the Federal and non-Federal infrastructure communities as
policy deliberations continue.

The program will culminate with a final report to be published at the end of 1993. The interim
documentation contained herein is not intended to foreclose or preclude the program’s final
conclusions and recommendations. Within this context, comments are welcome on any of these
reports.

The next four reports planned for publication as part of the Federal Infrastructure Strategy
Program are:

Challenges and Opportunities for Innovation in the Public Works Infrastructure, Volumes 1 and
2, (TWR Reports 93-FIS-2 and 93-FIS-3);

Infrastructure in the 2 1st Century Economy: A Rev.:w of the Issues and Outline of a Study of
the Impacts of Federal Infrastructure Investments (IWR Report 93-FIS-4); and

Federal Public Works Infrastructure R&D: A New Perspective (IWR Report 93-FIS-5).

For further information on the Federal Infrastructure Strategy, please contact Robert A.
Pietrowsky. Program Manager at:

Institute for Water Resources
Casey Building
7701 Telegraph Road
Fort Belvoir, VA 22060-5586

The Federal Infrastructure Strategy study team includes Cameron E. Gordon, Economic Studies
Manager and James F. Thompson, Jr., Engineering Studies Manager. The program is overseen by
Dr. Eugene Z. Stakhiv, Chief, Policy and Special Studies Division, and Kyle Schilling, Director of
the Institute. '

Reports may be ordered by writing (above address) or calling Mrs. Arlene Nurthen, IWR
Publications, at (703)355-3042.
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CEWRC-IWR

MEMORANDUM FOR COMMANDER, Defense Technical Information‘Center.
Cameron Station, Alexandria, VA 22314

SUBJECT: Transmittal of IWR Report 93~FIS-1

1. Reference AR 70-31.

2. Two copies Of IWR Report 93-FIS-1, "Framing the Dialogue:
Strategies, Issues and Opportunities", has hereby been submitted.

3. Initial distribution of this report has been made to
appropriate Corps of Engineers agencies. It is recommended that
copies of this report be forwarded to the National Technical
Information Center.

4. Request for the DTIC Form 50 (Incl 2) be completed and

returned to WRSC-IWR.

Enclosure Kyle E. Schilling
Director
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Framing the Dialogue:
Strategies, Issues and
Opportunities

EXECUTIVE SUMMARY

Currently there is no integrated Federal policy to address the Nation’s many infrastructure
problems, including those associated with transportation facilities, water resource systems, and
the management of waste. This report describes the progress, to date, of a new Federal
interagency initiative to develop a "Federal infrastructure strategy”.

The Federal Infrastructure Strategy (FIS) program is a three-year effort to explore
opportunities for developing an integrated Federal infrastructure policy. It addresses the roles of
the various levels of government and the private sector in devising approaches and solutions for
improving infrastructure performance and ensuring more efficient investments. The program is
a more detailed follow-up to the work of the National Council on Public Works Improvement, the
Congressional Budget Office, the Congressional Office of Technology Assessment, and other
national studies. As such, the current effort constitutes the first such examination of national
infrastructure issues from the perspective of the responsible Federal agencies.

Development of the strategy recognizes that the Nation’s infrastructure needs have already
been adequately defined. An initial objective of the strategy is the improvement of interagency
coordination of information, strategies, and resources. The ultimate aim of the program is the
formulation of a framework that can serve to focus the national debate on the need for, and the
elements of, a Federal infrastructure strategy.

PROGRAM PERSPECTIVE

A primary focus of the strategy development has been, and will continue to be, to promote
and facilitate the active participation of representatives of the various Federal, state and local
public works agencies and offices, along with infrastructure providers, academic and related
research organizations, and advocacy, professional, and user groups. The current interest and
level of Federal agency participation in the FIS program reflects the desire of the agencies to
serve as responsible partners in such a national effort.

The effort is being managed by the Corps as a cooperative intergovernmental effort. The
thrust of the approach is one of interagency partnership, with independent third party experts such
as the Advisory Commission on Intergovernmental Relations (ACIR), the National Academy of
Science’s Building Research Board (BRB), the American Public Works Association (APWA), the
National Academy of Public Administration (NAPA), the Civil Engineering Research Foundation
(CERF), and other groups, being tasked to facilitate and organize the various dialogues,
workshops and inquiries on the identified issues.

.
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STRATEGY APPROACH

A three-tier approach is being pursued to involve a broad spectrum of participants in:

a. A collaborative intergovernmental dialogue to clarify the roles of various levels of
infrastructure agencies in resolving national public works problems;

b. In-depth, interagency inquiries and workshops on important infrastructure topics to better
develop the technical and management foundations of the policy formulation process;

¢. The commission of theme papers and technical studies on specific public works issues to
serve as the basis for subsequent interagency discussions or follow up, in-depth inquiries.

This approach is aimed at the fundamental goal of utilizing the Federal role as a catalyst for
effecting closer coordination between all levels of government. Therefore, the key element of
the first phase of the program was the intergovernmental coordination ("the dialogue”) that took
place in 1991 and 1992. The dialogue was facilitated and coordinated by the staff of the Advisory
Commission on Intergovernmental Relations (ACIR), and was guided by a Federal interagency
work group.

The preliminary findings of the FIS are largely based on the broad consensus that resulted
from this initial phase of interagency coordination regarding the issues essential to the
development of a Federat strategy. The outputs of the cousultation also included the
recommendation of specific opportunities warranting further interagency cooperation.
Approximately thirty FIS research elements were formulated within the three-tier framework to
address the opportunities identified during the initial dialogue.

INTERAGENCY DIALOGUE

The approach taken was to consult with representatives of a broad range of agencies across
the various levels of government and the private sector, in a series of professionally facilitated,
one-day workshops convened by the ACIR. The consultation process was divided into two
phases. The completed first stage focused on framing the infrastructure issue areas that should
be addressed, along with potential opportunities to further Federal interagency cooperation within
this framework. This phase culminated in the approval of the study findings by the ACIR, and
their publication of the report titled Tows e Strategy, which documents
the ﬁndmgs resulting from the mteragency ooordmauon process The subsequent phase, still
ongoing, consists of a second round of issue specific interagency workshops which is following
up on key recommendations of the initial consultation.

First Phase of ACIR Coordination

This formative phase of the coordination included a series of ten workshops with four separate
groups of infrastructure constituencies. The process concluded with a synthesis meeting including
all participants which was aimed at the development of a consensus report documenting the
outputs of the consultation.
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More than 25 Congressional and Federal agencies and departments were represented in the
process, including the Departments of Transportation, Interior, Commerce, Energy, Treasury,
and Agriculture, the Environmental Protection Agency, General Services Administration, Federal
Accounting Standards Board, the Council of Economic Advisors, General Accounting Office,
Congressiona! Budget Office, Congressional Infrastructure Caucus, Office of Technology
Assessment, and the House and Senate Public Works Committees. In addition, more than 70
organizations representing other non-Federal infrastructure interest groups also attended the
workshops.

Preliminary Findings

During the first half of the program, participants were able to reach agreement regarding the
issues which are integral to the development of a comprehensive Federal or multi-agency
infrastructure strategy. A broad consensus emerged around five infrastructure issues that both
the agency representatives and other participants agreed should be addressed by a Federal
strategy. Characterized by the ACIR as the "five essential issues”, these topics comprise the
initial output of the intergovernmental dialogue.

Strategies for More Efficient Investments: The rationales and priorities established for Federal
infrastructure investment should be based on clear national performance based goals aimed at the

efficient use of scarce resources. Performance, rather than construction, should be the primary
Federal goal, with the cost-effective maintenance of existing stock, rather than large new
programs, serving as the focus for investment opportunities. Greater political commitment is
needed to support this goal.

This will also require rethinking the output measures upon which public works projects should
be evaluated, and redefining the framework for needs assessments to reflect this increased
emphasis on performance. Both national needs studies and agencies’ individual program
evaluations should be more performance-oriented (including an emphasis on physical and
economic performance). The use and consistent application of analyses such as cost-benefit
evaluations should be increased to support Federal decision strategies and to assess post
investment (O&M) decisions.

rification of Roles and R ibilities: Although it is often cost effective and necessary for
the Federal government to establish infrastructure related standards and regulations, many state
and local governments complain that some requirements unnecessarily displace local
decision-making authority, create too much of an administrative burden, and add too much cost
to the projects. These perceptions of intergovernmental burdens and lack of flexibility hamper
the provision of infrastructure, due in part to the changing expectations associated with the
Federal, state, local and private roles. Such differences should be narrowed by building closer

partnerships. or

fa]r]

Likewise, unnecessary regulatory and administrative burdens in providing infrastructure
should be reduced. Flexibility in spending Federal aid for infrastructure, and in complying with
Federal and state mandates, should be increased. And, because of limited tax bases and
engineering capabilities, small governments sometimes face relatively greater challenges than
larger jurisdictions in complying with Federal regulations. Therefore, special attention needs to
be given to the compliance problems of small governments.

/
y Cedes
—————————
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Develop and Apply Innovative Technologies: There is a major Federal role in the promotion,
demonstration, evaluation, and dissemination of innovative infrastructure technologies. Although
many technical, legal and procurement obstacles impede the development and application of
Federal infrastructure R&D, the potential for new technologies and other products of research to
help solve public works problems remains great. Overall, information technologies and
intergovernmental coordination offer the greatest R&D potential for improving infrastructure
performance.

Key barriers to public works innovation were identified to include: the fragmented R&D
government structure, inadequate emphasis on technology transfer, complexity and requirements
of procurement rules, the lack of flexibility in technical standards, and the risk of liability from
tort claims.

More effective mechanisms are needed to address the lack of a Federal focus for national
infrastructure technology development. In addition, strategies are needed to encourage increased
public-private R&D partnerships, to develop more flexible standards, regulations and contracting
procedures to accommodate innovation, to accelerate technology transfer sharing, and to institute
tort reform, risk-sharing programs and demonstration projects to overcome the fear of liability.

Financing Reforms: The key financing issue is the relationship between the declining Federal
financing of public works and the Federal interest in providing infrastructure services. Large
capital investment in new programs is greatly constrained by the limited resources of all levels
of government, and the growing demand for funding to operate and maintain the national
infrastructure systems already in place. Therefore, it is highly unlikely that long term Federal
financing for new infrastructure programs will increase in the future, and in fact, significant
reductions in many Federal programs can be expected.

The changes in public revenue systems and expenditure patterns over the past decade now
requires significant adjustments in infrastructure financing methods. Specific reforms need to
address the issues associated with beneficiaries paying a greater share of costs, intergovernmental
funding, tax-exempt funding, and revenue diversification. A common problem is the increasingly
difficult challenge of assigning the responsibility of project costs. In particular, the broader
application of user fees requires more accurate data on project costs and benefits, and should
recognize that secondary benefits for some programs and projects are significant.

Improve Infrastructure Management: Management improvements closely parallel the issues
associated with strategic investment in that both emphasized the need for infrastructure goals to

focus more on performance outputs in order to improve the quality of infrastructure services.
However, measures of infrastructure system performance are often difficult to quantify, and
improved service measures are an important prerequisite to the development of performance based
standards. In this regard, a key issue is the need to improve coordination between the various
Federal infrastructure agencies. Also central to a broader definition of infrastructure goals is the
need for improved performance monitoring and management techniques to facilitate the
measurement of performance.

Management methods and practices should be reformed to focus more on the performance

of services (as indicated by output measures) rather than on operating "inputs". Management
incentives are an effective means to encourage demand management techniques, improved
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management practices, and as an alternative to Federal regulations and mandates. There should
also be greater use of incentives to increase the useful lives of public works through improved
maintenance, and to lower unnecessary administrative and legislative barriers to using low-capital
techniques. More flexible funding and regulations are especially important to insuring
performance management, and more use of capital programming and budgeting by the Federal
government is essential to improved infrastructure decision-making.

ACIR Recommendations

Based on the results of the initial consultation, ACIR recommended that the interagency
coordination process continue with a strong focus on translating the identified issues into specific
action plans that will comprise the framework of the Federal strategy. The Commission identified
the following opportunities in working toward this framework:

a. Establishing programs to educate the general public, government officials, and public
works professionals about the importance of public works and the innovations that are
needed to keep the Nation’s infrastructure systems among the world’s most productive;

b. Developing improved methods for preparing performance-based infrastructure needs
studies reflecting strategic objectives;

c. Establishing infrastructure-specific guidelines for applying the Federalism Executive
Order, the "small governments” provisions of the Regulatory Flexibility Act, the
Administrative Dispute Act of 1990, and the Negotiated Rulemaking Act of 1990;

d. Making greater use of the National Environmental Policy Act as an interagency focus to
combine reviews and streamline the process for issuing environmentally sound public
works permits;

e. Pooling federal agency experiences in using performance-standard regulations and
mandate reimbursement practices;

f. Developing a national cooperative infrastructure research program, including a strong
technology transfer component;

g. Removing or minimizing the barriers and risks confronted when innovating new
technologies and practices;

h. Establishing principles and guidelines for public agency benefit, cost, and deferred
maintenance accounting;

i. Evaluating the benefits and limitations of innovative financing techniques -- including user

fee systems, state revolving loan funds, tax exempt financing, and privatization
techniques -- and publicizing successful innovations;
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j. Improving the methods and practices of capital improvement programming and
benefit-cost analysis; and

k. Promoting geographic data coordination across all levels of government.
PROGRAM ACTIVITIES

Upon the completion of the first phase of the interagency coordination, the ACIR
recommendations were utilized to develop the balance of the FIS program. Work elements were
formulated and pursued within the previously framed three-tier approach. The goal was to
address the needs reflected by the five essential issues as comprehensively as possible, while
continuing strategy development as a collaborative intergovernmental process.

The workplan was structured to emphasize the continued involvement of third party experts
to facilitate the conduct of specific study elements. An important part of the program is the
second phase of the interagency coordination. In this stage, ACIR has established six interagency
task forces which are addressing cross-program Federal infrastructure issues. The task forces are
currently working to develop statements of principles and guidelines (P&G) for each topic, and
implementation plans for government-wide application. This phase of the interagency dialogue
also recognizes the interrelated ongoing initiative by the National Economic Council to articulate
and implement elements of the Administration’s infrastructure policy.

In addition, the overall program includes the conduct of more than twenty other inquiries and
technical studies on a broad spectrum of infrastructure topics. Table ES-1 provides a summary
of the program, including the objective and participants for each element. Additional information
on the program is included in Chapter II which provides a short narrative summary for each study
element. Chapter II also includes a reference guide index to other sections of the main report
where more detailed discussions of the various program elements can be found.

SUMMARY

Much has been done to inventory national infrastructure needs and to develop alternative
strategies in response to these assessments. However, despite these efforts, no integrated Federal
policy exists to address the Nation’s many infrastructure problems.

The absence of such an overarching policy limits the Federal government’s ability to
effectively select and manage infrastructure programs, including those involving water resources,
transportatior. and waste management.

The first phase of interagency coordination working towards the development of a Federal
Infrastructure Strategy has been completed. Participants included representatives of Federal
agencies, state and local governments, public works interest groups and the professional and
academic community.

An output of the first phase of the intergovernmental coordination is the consensus reached

in confirming the work of National Council on Public Works Improvement and others by
identifying the key issues that need to be addressed by a Federal Infrastructure Strategy.
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Table ES-1
Federal Infrastructure Strategy Program Summary

Interagency Dialogue - Collaborative Federal interagency process to identify and explore issues
in development of national infrastructure strategies. First phase of workshops completed, ACIR
published findings with recommendation for continued interagency work on specific issues

described below:

Title

Objective

Participants'

Infrastructure
Investment Strategies

Performance-based decision-making as a
management tool for outcome oriented
goals, objectives and investment decisions.

ACIR, Various Federal,
State and Local
Agencies

Infrastructure
Investment Analyses

Sharing cost-benefit methodologies,
standards, applications and lessons learned
towards more consistent and uniform
application.

ACIR, Various Federal
Agencies, and Offices

Deferred
Maintenance and
Public Reporting
Practices

Application of the concepts of maintenance
planning and asset accounting to the
infrastructure problem of deferred
maintenance.

ACIR, Various Federal,
State and Local
Agencies

Environmental
Decision-Making for
Public Works
Projects

Effort to integrate multiple environmental
permit decisions for Federal public works,
each with their own rules, into a
streamlined administrative process as a
means of reducing project costs.

ACIR, Various Federal,
State and Local
Agencies

Flexible and
i Performance-Based
! Regulation

Examination of more flexible and
performance-based Federal regulation of
infrastructure development and
maintenance.

ACIR, Various Federal,
State and Local
Agencies

Diversified
Infrastructure
Financing

Examination of Federal financing
alternatives such as user fees, revolving
fund loans, grant programs and
privatization.

ACIR, Various Federal,
State and Local
Agencies

! In addition to the Corps of Engineers and the Office of the Assistant Secretary of the Army for
Civil Works, Federal departments and Congressional offices that are participating in one or more of
the task forces include the Departments of Agriculture, Defense, Energy, Interior (including BUREC,
FWS), Transportation (including FHwA, FTA, FAA, FRA), and Treasury, the Environmental
Protection Agency, General Services Administration, Office of Management and Budget, Government
Accounting Standards Board, General Accounting Office, Congressional Budget Office, Office of
Technology Assessment, Congressional Research Service, and the Council on Environmental Quality.
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Table ES-1 Continued
Federal Infrastructure Strategy Program Summary

In-Depth Inquiries - Concurrent with intergovernmental dialogue, the following inquiries were

initiated:

Title Objective

Participants

Measuring and Improving | Examination of key issues regarding operational
Infrastructure definition, measurement and improvement of
Performance infrastructure performance.

Building
Research
Board (BRB)

Economic Impacts of Interagency assessment of the national

Federal Infrastructure economic impacts of Federal public works
Investments investments, including a controlled comparison
of cost-benefit and productivity models using a
data base over nine infrastructure categories.
Effort facilitated by Apogee Research with
academia support.

Departments of
Transportation,
Army, Interior,
Agriculture,
Commerce,
and Energy,
EPA, OMB

Public Works Examination of the innovation process and
Infrastructure Innovation | identification of barriers and opportunities for
the promotion of innovation in public works
infrastructure.

Construction
Engineering
Research
Laboratories
(CECERL)

Federal Roles in Identification of Federal R&D infrastructure
Infrastructure R&D trends for technology transfer being facilitated
by ASCE’s Civil Engineering Research
Foundation (CERF).

CECERL,
CEREF, Univ.
of Illinois

Corps of Engineers Cooperative intergovernmental/private sector
Technology Transfer transfer of Waterways Experiment Station’s
Falling Weight Deflectometer, and the Institute
for Water Resources’ IWR-MAIN technologies.

CEWRC-IWR,
CEWES,
APWA,
AWWA

Cooperative Federal Cost shared, interagency effort aimed at

R&D Technology transfer of Federally developed technology into
Transfer Demonstration practice within municipal public works
Projects community, including cosponsored
demonstration projects.

CERF, DOT
(FHwA),DOE,
EPA, DO,
NIST,
CECERL,
CEWES

Local Public Financing Development of system for estimating
Impact Model expenditure & revenue impacts of public works
at local level using case study approach.

CEWRC-IWR
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Table ES-1 Continued

In-Depth Inquiries - Concurrent with intergovernmental dialogue, the following inquiries were
initiated:

Title j Participants
Public Works Identification and evaluation of roadblocks American
Management Practices which prevent local public works departments Public Works
and Barriers to Improved | from implementing improved management Assoc.
Performance practices. (APWA),
National
Academy of
Public Admin.
(NAPA)

Maintenance Reporting Examination of the utility and effectiveness of | Urban Institute
and Accounting the practice of deferred maintenance
accounting.

Budgeting for Capital Examination of the arguments for a Federal
i Programs capital budget and the link between budgeting
reforms & improved infrastructure investment.
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Background Papers and Technical Studies - In addition, the following theme papers and
technical work have been commissioned:

Title

Participants

Value of Infrastructure
to America

Discussion of the characteristics of the national
economy of interest to public works
infrastructure and the importance of
quantitative measures to decision making.

ACIR
(McDowell,
Bell)

8 Alternative
| Infrastructure Strategies

Evaluation of the alternative strategies for
infrastructure identified by National Council
for Public Works Improvement (NCPWI).

ACIR
(McDowell,
Bell)

i Innovations in State
i Financing

Identification of innovative state government
financing practices that serve as models for
other state and Federal agencies.

Urban Institute

{ The Role of Tax-Exempt
| Financing in Public
| Infrastructure Investment

|
|
|
|

Discussion of how the 1986 tax reform
legislation effects supply and demand of tax
exempt bonds.

Apogee Research

| Stimulating Innovation

Discussion of the benefits of R&D innovation
to Federal public works progress.

Examination of the linkage between standards
and the delivery of goods and services from
infrastructure.

Capital Budgeting

Examination of the conceptual and
philosophical arguments underlying capital
budgeting.

Infrastructure
Summaries

Abstracts of significant infrastructure studies
completed and published between 1983-1993.

CEWRC-IWR

Interagency Cooperative

| Studies

Cost-shared studies on the employment effects
of water resources environmental restoration,
& water quality based pricing strategies.

EPA/CEWRC-
IWR

| Fragile Foundations:
| How Has Congress
{ Responded

Impact of Economic
| Structure on Public
| Works Policy

Comparison of the NCPWI’s recommendations
versus the action taken by the 102nd Congress
on infrastructure-related legislation.

Examination of evolving economic issues that
impact on public works policies from the
Intermodal Surface Transportation Efficiency

Act of 1991 (ISTEA).
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The issues identified include the need for: 1) strategies for more efficient investment, 2) the

reduction of regulatory and administrative burdens, 3) accelerated technology transfer,
4) financing reforms, and 5) improved infrastructure management methods and practices.

A recurring theme within these issues is performance or outcome-based decisionmaking.

While many Federal policy discussions on infrastructure focus on the need for investment, fiscal
constraints at all levels of government highlight the need for the use of meaningful performance
measures in making more efficient investment decisions.

FINDINGS

Preliminary findings, based on the intergovernmental coordination and research completed

to date include:

National goals for infrastructure should make greater use of performance or outcome-based
investment strategies. Needs studies should be more performance-oriented, including both
physical and economic outputs, and directed toward achievement of clear strategic investment
goals.

Federal infrastructure investment decisions should be more consistently aimed at improving
public works performance, and should be based on the uniform application of analyses such
as cost-benefit evaluations.

Unintended Federal regulatory and administrative burdens in providing infrastructure
should be relieved, while flexibility in spending Federal aid and in complying with Federal
and state mandates is needed.

Regulatory procedures should be examined for opportunities for streamlining public works
permitting to reduce investment costs and delays while protecting the environment.

The potential for new Federally developed technologies to address national infrastructure
problems is great. However, significant cultural, administrative, legal, and management
barriers currently impede the transfer of Federally developed technology to other sectors.

Several changes are needed to increase the effectiveness of Federal technology transfer,
including designating a centralized focus for a national infrastructure R&D policy with
enhanced intergovernmental partnerships.

Federal financing reforms are needed in order to improve the efficiency and equity of
infrastructure investments. Emphasis should be placed on developing and using diversified
revenue sources including: bond banks, revolving loan funds, tax-exempt bonds, pricing
mechanisms, and intergovernmental funding, including having beneficiaries paying a greater
share of infrastructure costs.

Management methods and practices should focus more on the performance of services (as
indicated by output measures) rather than on facilities and operations "inputs”.
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¢ Maintenance planning and deferred maintenance reporting practices should be considered
to improve the management of existing infrastructure stock.

e Capital budgeting should be considered by all levels of govenment, and the use of
low-capital techniques and performance incentives should receive greater attention.

NEXT STEPS

The current coordination between the various infrastructure interests will continue with a
focus on the specific issues identified during the first phase. Completion of the initiative, with
interim documentation published as results become available, is aimed at facilitating the dialogue
within the Federal and non-Federal communities as policy development continues.

A second round of interagency workshops facilitated by ACIR has been initiated to focus on
specific topics addressing the these issues.

Ongoing in-depth inquiries, technical studies and background papers for a wide range of
topics will be completed to further develop the technical and management foundations for strategy
development.

The conduct of the program will continue to emphasize interagency participation while
focusing on the central theme of improving infrastructure performance. The results of the
interagency task forces and other strategy activities are being close!> coordinated through the
Office of the Assistant Secretary of the Army for Civil Works w..a the National Economic
Council’s working groups on Infrastructure Finance and Infrastructure Management, while the
scope of ongoing work will remain flexible to enable the program to address evolving policy
issues.
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I. Introduction

The Federal Infrastructure Strategy (FIS) is a three-year program to explore the
development of an integrated Federal infrastructure policy or vision. This new initiative addresses
the roles of the various levels of government and the private sector in devising approaches and
solutions for improving infrastructure performance and ensuring more efficient investments.

The program is a more detailed follow-up to the work of the National Council on Public
Works Improvement, the Congressional Budget Office, the Congressional Office of Technology
Assessment, and other national studies. Development of the strategy recognizes that the Nation’s
infrastructure needs have already been adequately defined. This effort constitutes the first such
examination of national infrastructure issues from within the design of the Federal implementation
agencies.

The aim of the effort is the formulation of a substantive framework that can serve to focus
the national debate on the need for, and the elements of, a Federal infrastructure strategy. An
initial objective is the improvement of interagency coordination of information, strategies, and
resources towards sharing of efficient procedures and technologies, and minimizing programmatic
conflicts and redundancies.

AUTHORITY

The Federal Infrastructure Strategy program originated as an Administration initiative
included in the General Investigations (GI) portion of the President’s Fiscal Year (FY) 1991
budget request for the Corps of Engineers. The FIS was subsequently approved and expanded
in scope by the Congress in House Report 101-536, accompanying the 1991 Energy and Water
Development Appropriations Act. House Report 101-536 also included language directing the
Corps to conduct market feasibility studies for public/private opportunities for providing local
infrastructure facilities. This privatization initiative was subsequcatly separated from the FIS and
is being independently pursued under the Corps of Engineers Partners for Environmental Progress

(PEP) Program.

The Congressional committee report emphasized pursuing opportunities for providing
infrastructure through a partnership including the Departments of the Army, Energy, the
Environmental Protection Agency (EPA), and other Federal agencies, state and local governments
and the private sector. Consideration was to be given to planning, designing, financing,
constructing, operating, and maintaining the nation’s infrastructure.!
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SCOPE OF THE INFRASTRUCTURE STRATEGY

The principal provider of most categories of public works infrastructure is
overwhelmingly state and local governments. However, Federal grant assistance accounts for a
substantial share of state and local public works spending. More significantly, the Federal
establishment is clearly the catalyst for changes in national infrastructure policies in light of its
authorization, appropriations and regulatory roles, and the accompanying Federal influence on
planning, engineering, construction, and operations design standards and management practices.

Within this context, the scope of the Federal Infrastructure Strategy (FIS) encompasses
Federally provided, leveraged, or regulated public works infrastructure programs. This scope
could include public buildings, public housing, natural resources, human infrastructure and public
schools, and emerging telecommunication systems, and other facilities that serve public needs.
Elements of the FIS do address some of these programs. However, for the sake of manageability,
the strategy is focusing primarily, although not exclusively, on the broad public works
infrastructure categories identified by the National Council on Public Works Improvement:
transportation (highways, aviation, mass transit and intermodal), water (navigation, flood control,
water supply, wastewater and other water resources), and waste (solid, and hazardous).?

These three broad categories encompass large national networks involving many
intergovernmental interests. Certainly, lessons to be learned from the nation’s transportation,
water and waste systems can also be applied to improve the management of other types of
facilities. Focusing the scope of the Federal Infrastructure Strategy on these public works modes
does not obviate the fact that other infrastructure systems are also important public works. In
fact, testimony at the 16 January 1993 hearing on "Investment in America’s Infrastructure” before
the House Public Works and Transportation Subcommittee on Economic Development, confirms
the interest in placing facilities such as public buildings, schools and hospitals within the
framework of the national infrastructure dialogue.?

PURPOSE AND ORGANIZATION OF THIS REPORT

This report presents the results of the first half of the Federal Infrastructure Strategy
(FIS) program with a focus on the guiding intergovernmental coordination ("the dialogue”) that
took place in 1991 and 1992. This dialogue was facilitated by the staff of the Advisory
Commission on Intergovernmental Relations (ACIR), and was guided by a Federal interagency
work group. The ACIR work was funded and managed by the Corps of Engineers as a central
component of the FIS program.

This document also serves to outline the resulting components of the FIS program which
are currently underway. In addition to this introductory chapter, the main body of this report is
organized into eight sections. Chapter II presents an overview of infrastructure policy issues,
introduces the Federal Infrastructure Strategy Program, and includes a brief summary of the
program elements. The program summary in Chapter II also includes an index to the remaining
sections of the report as a reference guide for readers interested in more detailed discussions of
the various program elements.

Chapters III through VII are organized to address specific infrastructure themes. These
sections present more detailed discussions of the FIS work elements within the context of each
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chapter’s topic.

Finally, Chapter VIII includes a summary of the infrastructure initiatives

undertaken by the Corps of Engineers, while Chapter IX presents a summary of the FIS
program’s findings to date and planned next steps. Preliminary findings of the FIS are based on
the broad consensus that resulted from this initial phase of interagency coordination regarding the
issues essential to the development of a Federal strategy.

The report also includes eight appendices presenting selected key products completed during the
first part of the FIS effort. These appendices are as follows:

: Background Paper - Interpreting
Investment, Gordon, March 1993

Appendix D:

Appendix E:

Appendix F:

Appendix G:

Appendix H:

Background Paper - The Value of Infrastructure, McDowell and Bell, April
1991

Background Paper - Infrastructyre Strategies, McDowell and Bell, April
1991

Background Article - Public Works for Tomorrow, McDowell,
Intergovernmental Perspective, Advisory Commission on Intergovernmental

Relations, Summer 1992

ACIR Report A-122 - Toward a Federz : ; £S 3
Options, Advisory Commission on Intergovemmental Relatlons, August
1992

Background Paper - Developing a Federal Infrastructure Strategy, Vallianos
and Stakhiv, Water Resources Update, Autumn 1991
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I1. The State of Federal
Infrastructure Policy

Currently there is no integrated Federal policy or strategy to address the Nation’s many
infrastructure problems. Over the past decade several major studies on the nation’s infrastructure
problems have been completed. These studies have primarily focused on defining national issues
and assessing the infrastructure needs within the framework of the traditionally defined categories
of public works infrastructure, including: transportation facilities, water resource systems, and
the management of solid and hazardous waste. Although the many infrastructure problems have
been defined and redefined, the range of public works needs listed and assessed, and numerous
opportunities for improvement identified, the issues associated with the development of an
overarching Federal or multi-agency strategy remain largely unresolved.

THE IMPORTANCE OF INFRASTRUCTURE

Defining the scope of public works infrastructure has often defied Federal policymakers and
the communities of engineers, planners and elected officials alike. In fact, Grigg reports that the
word "infrastructure " is not even found in some dictionaries.* Webster’s II, New Riverside
University Dictionary defines infrastructure as: an underlying base or foundation; or the base
facilities, equipment, and installation needed for the functioning of a system.’

Historically, the physical characteristics of a public works facility or system have been
utilized for the definition and assessment of infrastructure condition, while the services provided
have been considered for the analysis of economic benefits.* However, even within this context,
the various definitions of infrastructure utilized by past national assessments and needs studies
have differed significantly.

In Fragile Foundations, the comprehensive study by the National Council on Public Works
Improvement, infrastructure was defined as the physical framework upon which the nation’s
economy depends.” In the broadest sense public works infrastructure includes facilities or services
that share the following general characteristics: high capital costs, long economic life, interaction
with other parts of a system, and public ownership.® This definition has usually included, as a
minimum, transportation, water resources, and waste management systems.

Currently, the policy implications of the 1991 Intermodal Surface Transportation Efficiency
Act (ISTEA) and the increasing emphasis on the concept of performance is further clouding the
definition by shifting the focus of infrastructure characterization from traditional mode categories
towards aggregations of service outputs. For example, in developing a National Transportation
Policy, the Department of Transportation organized its inquiry along the lines of categories such
as intercity freight, intercity passenger, urban/suburban mobility, international, etc.
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INFRASTRUCTURE AS A FEDERAL POLICY ISSUE

The condition of the Nation’s infrastructure was a subject of widespread interest beginning
in the early 1980’s. In 1981, a study by Pat Choate and Susan Walter, America in Ruins: The

Decaying Infrastructure, suggeseed that the Nation needs to pay much greater attention to the
maintenance of public facilities essential to national economic growth.

America in Ruins triggered a watershed of reports through the 1980’s and the early 1990°s
which debated the fundamental issues surrounding infrastructure need, investment strategies, and
the clarification and/or reform of the roles of all levels of government in providing and
maintaining public works. A summary of the ﬁndings and recommendations of subsequent key
national infrastructure studies of mterest to the ongomg stxategy development can be found i in

summary includes keyCongressnonal mfrastructure assessments by the CongressnonalBudget
Office (CBO), the Office of Technology Assessment (OTA), and the Joint Economic Committee.

The most comprehensive national study was the 1988 final report of the National Council on
Public Works Improvement (the "Council”, 1984-1987). The Council was created by the Public
Works Improvement Act of 1984 (P.L. 98-501). The Council’s conclusions reflected the
preparation and synthesis of over 5000 pages of research material involving dozens of
infrastructure topics, and the results of numerous public hearings and other public forums.
Although the final report concluded that the state of the Nation’s infrastructure stock was not as
poor as previous reports had purported, there was a danger that, if action is not taken, further
deterioration of public facilities will threaten the Nation’s economic productivity.

In its report to the President, the Council specifically found "convincing evidence that the
quality of America’s infrastructure is barely adequate to fulfill current requirements, and
insufficient to meet the demands of future economic growth and development. "’

The report called for a doubling of the Nation’s capital investment and for renewed attention
to the maintenance of highways, roads, bridges, airports, transit systems, ports, waterways and
other water resources projects, and water supply, wastewater treatment, solid waste disposal, and
hazardous waste management facilities. The full text of the Council’s recommendations are
presented in Figure 1.

The debate over the Council’s recommendations resulted in a rush of other reports by the
Congressional Budget Office and the Congressional Office of Technology. Several of these
studies challenged the Council’s recommendation that national infrastructure outlays should be
increased by as much as 100 percent. For example, init’s report Mmmmm_s
Public Works, CBO placed greater emphasis on ensuring the economic efficiency of each
investment or project. This report stated that "although further, carefully selected investments
in public infrastructure may well be productive, there is little evidence that substantial,
across-the-board increases in current programs would be more productive on average than private
investment. "'
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Figure 1
A S for | ine America’s Public Worl

No single approach is adequate to ensure the future viability of America’s
infrastructure. A broad range of measures is necessary to make a meaningful difference
by the turn of the century. Specifically these should include:

e A national ccmmitment, by all levels of government and the private sector, to increase
capital spending by as much as 100 percent above current levels.

e Clarification of the respective roles of the Federal, state, and local governments in
infrastructure construction and management to focus responsibility and increase
accountability.

e More flexible administration of Federal and state mandates to allow cost-effective
methods of compliance.

e Accelerated spending of the Federal highway, transit, aviation, and waterways trust
funds.

¢ Financing of a larger share of the cost of public works by those who benefit from
services.

e Removal of unwarranted limits on the ability of state and local governments to help
themselves through tax-exempt financing.

e Strong incentives for maintenance of capital assets and the use of low-capital
techniques, such as demand management, coordinated land use planning, and waste
reduction and recycling.

e Additional support for research and development to accelerate technological innovation
and for training of public works professionals, and

e A rational capital budgeting process at all levels of government.

None of these steps will be easy or unopposed. But the increasing cost of delay is certain.
The Council urges the President, the Congress, and the Nation’s state and local leaders to
act on the agenda immediately.

Source: National Council on Public Works Improvements, Fragile Foundations,
I 1988.
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Today, Federal infrastructure policymaking is focusing on the design of programs that best
contribute to economic growth, including the targeting of investments on those projects that will
have the highest social rate of return. A current initiative aimed at developing the
administration’s infrastructure policy is the National Economic Council’s interagency working
groups on infrastructure management and finance. These groups include representatives from the
Departments of Transportation, Treasury, Labor, Army, the Environmental Protection Agency,
the Office of Management and Budget, and the President’s Council of Economic Advisors.

The management working group is examining methods to improve the ways agencies choose
the level and composition of agency investment portfolios, and ways of incorporating performance
incentives into Federal infrastructure grant programs.

The finance group is examining how financing methods affect the adequacy and efficiency
of infrastructure outlays, including consideration of concepts such as a Federal Infrastructure
Bond Bank, added support for state revolving funds dedicated to infrastructure, and liberalizing
the rules governing the use of tax-exempt bonds. Other finance proposals under consideration
include reforming the pricing infrastructure facilities, variation of cost-sharing formulas, the
consequences of adopting some form of a capital budget.

Both groups are receiving the interim reports, background papers, and work-in-progress
outputs of the FIS program, including products of the ongoing interagency task force meetings,
as inputs to the administration’s policy deliberations.

THE FEDERAL INFRASTRUCTURE STRATEGY

Determining the appropriate Federal infrastructure roles, the proper levels of investment in
public works, and the changes needed to make Federal programs more efficient and effective is
a continuing challenge. The Federal Infrastructure Strategy program was initiated to act as a
catalyst in the ongoing debate.

The program is a more detailed follow-up to the work of the National Council on Public
Works Improvement, the Congressional Budget Office, the Congressional Office of Technology
Assessment, and other national studies. Therefore, development of the strategy recognizes that
the Nation’s infrastructure needs have already been adequately defined. As such, however, the
current effort constitutes the first such examination of national infrastructure issues from within
the design of the Federal implementation agencies.

The aim of the effort is the formulation of a substantive framework that can serve to focus
the national debate on the need for, and the elements of, a Federal infrastructure strategy. An
initial objective is the improvement of interagency coordination of information, strategies, and
resources towards sharing of efficient procedures and technologies, and minimizing programmatic
conflicts and redundancies.

Strategy Approach
Policy guidance for the Federal Infrastructure Strategy is provided by the Assistant Secretary

of the Army (Civil Works) and program execution is overseen by the Headquarters, U.S. Army
Corps of Engineers Office of Interagency and International Activities (CECW-I). Detailed
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program and technical management, and operational responsibilities reside with the Corps’
Institute for Water Resources.

The effort is being managed by the Corps as a cooperative intergovernmental effort. The
thrust of the approach is one of interagency partnership, with independent third party experts such
as the Advisory Commission on Intergovernmental Relations (ACIR), the National Academy of
Science’s Building Research Board (BRB), the American Public Works Association (APWA), the
National Academy of Public Administration (NAPA), the Civil Engineering Research Foundation
(CERF), and other groups, being tasked to facilitate and organize the various dialogues,
workshops and inquiries on the identified issues.

As displayed in Figure 2, a three-tier approach is being pursued to involve a broad spectrum
of participants in:

a. A collaborative intergovernmental dialogue to define and clarify the roles of various
levels of infrastructure agencies in resolving national public works problems;

b. In-depth, interagency inquiries, workshops, and technical studies on important
infrastructure topics to better develop the technical and management foundations of the
policy formulation process;

¢. The commission of theme papers and technical documents on specific public works issues
to serve as the basis for subsequent interagency discussions or follow up, in-depth
inquiries.

Approximately thirty separate study elements have been formulated within this three-tier
approach, with the fundamental goal of utilizing the Federal role as a catalyst for effecting closer
coordination between all levels of government.

Basic Principles

During the formative phases of the strategy development, key recommendations of the
National Council on Public Works Improvement (1988) and others were examined towards the
formulation of guiding principles to frame the interagency dialogue.!! These principles are among
the recommendations included in the Council’s 1988 report to the President and Congress, but
also reflect the influence of subsequent work by the Congressional Budget Office, the Office of
Technology Assessment, and the participants in the initial stage of the FIS dialogue facilitated by
the Advisory Commission on Intergovernmental Relations.

Note that the current dialogue necessarily confronts the debate suggested by the contrast
between the Council’s recommendation to double the level of national infrastructure investment,
and CBO’s cautions against large across-the-board increases in current programs. Of course,
since the time these reports were published the ability of public revenue systems to respond to
changing infrastructure priorities has further declined at all levels of government.
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Program Approach

Inquiries by Technical Studies
Interdisciplinary and
Groups of Experts issue Papers

Current policy discussions recognize that strategy development needs to look beyond

infrastructure financing reform, and must also focus on improving the management of existing
capital stock, while insuring the economic efficiency of future public works investments. The
principles selected include:

Increased emphasis on improving the performance and efficiency of both existing
facilities and capital investments;

Clarification of the respective roles of the Federal, state and local governments in the
construction and management of infrastructure to focus responsibility and increase
accountability;

More flexible administration of Federal and state regulations to allow cost-effective
methods of compliance;

Coordinated Federal infrastructure R&D strategies, and accek- ated technology sharing
programs.

Financing a larger share of the cost of public works by those who benefit from services;
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¢ A rational capital budgeting process at all levels of government;

e Strong incentives to ensure adequate maintenance and, more rigorous use of low capital
techniques for delivering services and meeting performance goals.

In concluding its report the Council also recommended that state and local governments
continue to play their traditional leadership roles in the construction and management of the
nation’s infrastructure, but conditioned by the Council’s belief that:

® The Federal government must act as a full and responsible partner on a long term basis
in the national effort to increase and sustain public capital investment.

The current interest and level of Federal agency participation in the FIS program reflects the
desire of the agencies to serve as responsible partners in such a national effort.

PROGRAM SUMMARY AND INDEX

This section contains a brief narrative summary of each study element within the Federal
Infrastructure Strategy Program. The descriptions are presented in accordance with the three-tier
study approach, grouped and organized under: the interagency dialogue, in-depth inquiries, and
background issue papers. The study descriptions are indexed to provide a reference guide for
readers interested in the more detailed discussions of the study elements that can be found
elsewhere in the main report.

Interagency Dialogue

The interagency consultation process was divided into two phases. The completed first stage
focused on framing the infrastructure issue areas that should be addressed by the Federal
government, along with potential opportunities to further interagency cooperation. This phase
culminated in the approval of the study findings by the ACIR, and their publication of the report
titled Toward a Federal Infrastructure Strategy, which documents the findings resulting from the
interagency coordination process. The subsequent phase, still ongoing, consists of a second round
of issue specific interagency task forces which are following up on key recommendations of the
initial consultation. (Chapter II)

Second Phase of the Interagency Dialogue

This stage of interagency coordination is aimed at the development of principles, guidelines,
and action plans to address key issues that were identified during the synthesis workshop of the
initial dialogue. The ACIR has agreed to organize and facilitate six interagency task forces, each
of which is convening a series of working sessions over a three to four month period on a subject
area. These sessions, which will emphasize continued Federal interaction with state and local
governments and the private sector, will be followed by a plenary session including all
participants. (Chapter III)
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The six topics selected are:

Assessing Infrastructure Strategies: This task force will focus on improving the effectiveness
of Federal infrastructure strategy development through more consistent use of program
performance measurements as a defined rationale for investment decisions. Performance based
needs studies, data, and analytical techniques will be shared and examined towards the
development of alternative decision-making frameworks that can improve the traditional
unevaluated needs study ("wish list") approach towards the development of common practices and
cooperative investment opportunities. (Chapter IV)

Applying Cost-Benefit Analyses: This workgroup will examine the current cost-benefit and/or
alternative methodologies among Federal agencies in order to share successful techniques and

lessons learned, and to promote best practices. The role of cost-benefit analyses to support capital,
maintenance and post investment decisions will be assessed, with a focus on how the various
Federal infrastructure agencies/offices translate the results of the analyses into policy and
programming decisions. In addition, the statutory or administrative barriers to more cooperative
and common practices will be critically examined. (Chapter IV)

f Maintenance and Public R : Issues to be addressed include the utility

of incorporating the accounting practice of including long term accrued liability as an element of
Federal decisionmaking, pricing and budgeting for infrastructure investments. The practice of
accounting for the accrued or unfunded liability of a capital asset will be examined, including
publicly reporting postponed Federal maintenance spending as a financial liability in order to
increase the visibility of deferred maintenance decisions. (Chapter VII)

Environmental Decisionmaking for Public Works Projects: This workgroup will focus on a

specific Federal regulation concerns regarding the need to simplify and streamline permitting
procedures. The objective of this effort is to reduce infrastructure investment costs and minimize
implementation delays, while still insuring environmental protection. Issues involving the
sequential steps and separate decisicn points, the many separate agencies involved (each with
differing responsibilities and procedures), and the overlapping Federal, state and local
requirements, will be addressed. (Chapter VII)

Flexible and Performance Based Regulations: Issues involved with Federal regulation and

unfunded mandates affecting state and local governments will be examined towards the
development of more flexible, performance-based regulations and the clarification of regulatory
roles and responsibilities at all levels of government. Examples of successfully drafted and
implemented performance-based regulations will be shared, and the effective use of the
Regulatory Fiexibility Act of 1980, including its attention to small governments, will be
addressed. (Chapter VII)

Diversified Infrastructure Financing: This task force will examine the development and use of
diversified revenue sources to support infrastructure investment initiatives. Topics will include:
pricing investments with a view towards the "beneficiary pays" principle, increased emphasis on
instituting user fees, greater reliance on revolving loan funds and investment pools, potential tax
code modifications (including tax-exempt financing), public/private revenue diversification
partnerships, and interagency or inter-trust fund transfers. (Chapter VI)
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In-Depth Inquires and Technical Studies

Concurrent with the ACIR facilitated interagency dialogue described above, twelve in-depth
inquiries were formulated consistent with the interagency consensus on important infrastructure
issues. These studies are being conducted to further address the technical and management needs
of an overarching Federal infrastructure strategy.

Completed studies include early work on topics selected based on the previous work of the
NCPWI, CBO, OTA, and others. Current work, still ongoing, was formulated to insure that the
full range of infrastructure topics are being addressed in accordance with the five essential issue
areas identified during the initial phase of the dialogue.

All of the inquiries draw on a diverse cross-section of third party experts to facilitate the
studies, as well as the participation of Federal, state and county agencies, professional societies
and public interest groups. Several initiatives are being cost shared with other Federal agencies.
The studies include the following:

Natxonal Research Councxl actmg through its Bunldmg Reswch Board (BRB), is conducting this
study of infrastructure performance. The study will examine how infrastructure performance has
been characterized, how standards have been set, and what the impact of this experience has been
on the costs of providing infrastructure. A specific objective of the inquiry is to develop options
which could be used to integrate performance measurement into our nation’s infrastructure
planning, design, maintenance, research and management processes. (Chapter IV)

nomic Impacts of F 1 Inf) :+ The purpose of this cooperative
interagency study is to assess the total rate of return of Federally provided and leveraged

infrastructure investment. The study will focus on infrastructure spending in the Nation’s public
works categories of transportation, water resources development, wastewater treatment, and
hazardous and solid waste disposal. The study will build upon the accumulated knowledge to
determine what payoffs are likely to result from Federal infrastructure investments. (Chapter IV;
and study outline and discussion to be published as IWR Report 93-FIS-4)

Public Works Infrastructure Innovation: This study, recently completed, was conducted by
the U.S. Army Corps of Engineers Construction Research Laboratories (USACERL). The study

focused on four critical areas of interest: barriers to infrastructure innovations and innovation
adoption processes; a model for a national strategy on Infrastructure Research and development
(R&D) and Technology Transfer (IRTT); the process of technology dissemination; and the
development of a technology diffusion model. (Chapter V; and to be published in two volumes
as IWR Reports 93-FIS-2 and 93-FIS-3)

1 Public Works Inf) ¢ This inquiry was undertaken to identify the Federal

agencies directly or indirectly involved in infrastructure R&D, as well as the areas of research
emphasis and the funding dedicated to these programs. The study also examined how Federal
agencies administer infrastructure R&D, while baseline R&D funding trend data is being
developed and disaggregated into public works categories, and by Federal agency, office and
laboratory. The research was performed by the American Society of Civil Engineers’ Civil
Engineering Research Foundation (CERF) in cooperation with the Corps of Engineers Civil
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Engineering Research Laboratory, and the University of Hlinois. (Chapter V; and to be
published as IWR Report 93-FIS-5))

Technology Transfer Demonstration Projects

ope al K 0 asfer: This effort is aimed at the broader
objecuwoflmpmmgunpmfmmsfunngmmmmhndogyﬁom
Federal R&D programs into practice within municipal public works agencies. The study is being
facilitated by the Civil Engineering Research Foundation (CERF), the research instrument created
by the American Society of Civil Engineers (ASCE).

The effort includes the identification and conduct of ten demonstration projects through the
application of a five step technology transfer process. The work is being co-sponsored by a range
of Federal agency partners, including: the Federal Highway Administration (FHwA), the
Environmental Protection Agency (EPA) and the Bureau of Reclamation, Department of the
Interior. In addition, other agencies who have agreed to serve on the Study Advisory Group
(SAG) include: the National Institute of Standards and Technology (NIST), the Western Power
Administration, Department of Energy (DOE), and the Corps Waterways Experiment Station
(WES). (Chapter V)

Corps of Engineers Technology. A number of currently available technologies developed
by the Corps of Engineers were considered for demonstration under the Federal Infrastructure

Strategy (FIS) program. Two currently available technologies were chosen: (1) the nondestructive
pavement evaluation and overlay design process developed by the Pavement Systems Division of
the Corps Waterways Experiment Station (WES), and (2) the water use forecasting system known
as IWR-MAIN developed by the Corps Institute of Water Resources (IWR). (Chapter VII)

Nondestructive Pavement Testing. WES’s nondestructive evaluation procedure using the
Falling Weight Deflectometer(FWD) can assess the structural adequacy of pavement and can
determine design rehabilitation strategies that perform with reduced life cycle costs. WES is
directing the technology transfer process. The Federal Highway Administration(FHwA) and the
American Public Works Association (APWA) is serving as partners in the project. Three
locations have been selected for the demonstrations: Cincinnati, Ohio, Warren County,
Mississippi, and the San Francisco/Berkeley Bay area, California, and the Corps is entering into
Cooperative Research Agreements (CRADA'’s) with each government.

IWR-MAIN. The IWR-MAIN (Institute for Water Resources Municipal And Industrial
Needs) state-of-the-art forecasting system is specifically designed for forecasting water
requirements within a defined study area, commonly a city, county or water utility service area.
IWR is guiding the technology transfer process through an IWR-MAIN Users Group towards the
goal of facilitating the training, application, and continuing enhancement of the model to address
evolving needs. Current members of the group include the American Water Works Association
(AWWA), the American Public Works Association (APWA), and Planning and Management
Consultants, Ltd.

Local Public Finance Impact (LPFD) Model: The objective of this research by IWR's
Navigation Division is to develop and implement a system of procedures for estimating the
expenditure and revenue impacts of water resource projects at the state and local government
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levels. The model will focus on estimating the project’s practical consequences on local public
revenues and expenditures, such as secondary employment and income effects. It could be used
by local governments to assess the potential relationship between future expenditures and revenues
towards the development of a fiscal policy action plan. (Chapter VI)

D) ‘ Barriers: The Corps has joined with APWA and the
Nanonal Amdemy of Pubhc Admxmstrat:on (NAPA) to identify and evaluate roadblocks which
prevent municipal public works departments from operating effectively. Using APWA'’s
Management Practices Manual, twelve state/local agencies across the nation have been selected
as case studies to determine what legislative, administrative, and technical roadblocks which
impede implementation of improved management practices. NAPA will lead the evaluation phase
and will also recommend options to overcome the barriers, including drafts of poteatial legislation
or revised administrative or regulatory procedures. (Chapter VII)

study by the Urban Instltute is to determme the utxhty of acoountmg systems that provide strong
incentives to ensure adequate maintenance of capital assets. The costs of deferred maintenance
will be examined, and the links between accounting requirements and maintenance spending will
be assessed. Recommendations could address improvements in Federal accounting methods,
including the use of disincentives to deferred maintenance by public works decision makers.
(Chapter VII)

Federal Budgeting for Capital Programs: The objective of this study is explore the
administrative, institutional and programmatic methods for improving the Federal government’s
capital investments. A panel of experts with background in the relevant Federal programs,
financial management and capital budgeting will work with the Corps to recommend realistic and
practical capital investment goals, and to determine to what extent the existing Federal capital
programs are meeting these goals. (Chapter VII)

Background and Theme Papers

In addition to the inquiries and technical studies discussed above, a wide range of background
papers and specific issue studies have been commissioned on selected public works topics. Ten
papers have been completed, with several serving as the basis for subsequent interagency
discussions or follow up inquiries.

The Value of Infrastructure: This background paper by McDowell and Bell discusses the value
of infrastructure within the context of the Nation’s economic health, describes the relationship
between productivity in the public and private sectors, and highlights the importance of suitable
quantitative measures to infrastructure decision-making. (Chapter IV; Appendix D)

paper by McDowell and Bell thns effort focu ontechmques for 1mplementmg alternative
infrastructure strategies, including funding mechanisms, allocating responsibilities, and
management tools. (Chapter IV; Appendix E)

Financing Innovations in State Government: This technical study, which is documented in the
report prepared by the Urban Institute titled State Programs for Community Infrastructure:
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support loeal water supply, wastewater treatment and sohd waste efforts. The study includes the
results of a literature survey and interviews of state administrators focused on examples of
innovative State assistance methods. (Chapter VI; and to be included in IWR Report 93-FIS-6)

¢ This background study

by Apogee Research Inc ., i8 documented in the report tltled Wm_mlm
Infrastructure Investment. The study reviewed the provisions of the Tax Reform Act of 1986 and
its amendments that effect tax exempt bonds and their use for state and local financing of public
works projects. (Chapter VI; and to be included in IWR Report 93-FIS-6)

Stimulating Innovation: This background paper by J. Walaszek of the Corps of Engineers
Construction Engineering Research Laboratories (CECERL), explores the benefits of R&D
innovation and outlines common barrier to technology transfer. Methods to overcome these
barriers are discussed, including specific Corps programs currently in place. (Chapter V)

- Betwee J: ance: This background paper by GKY &
Assocrates Inc., explores the relatronshlps between standards and the performance of
infrastructure. It documents fundamental concepts related to infrastructure performance
measures, standards, criteria, and objectives, including the analysis of three case studies within
the public works categories of transportation (large commercial airports - Federal Aviation
Administration), water resources (flood control - Corps of Engineers), and waste (waste to
energy - Environmental Protection Agency). (Chapter IV)

Capital Budgeting Lessons: This paper addresses the fundamental issues regarding the concept
of capital budgeting towards understanding the budgeting, accounting, and asset management
implications of the process. It critically examines the conceptual and philosophical arguments
underlying capital budgeting, and analyzes the relationship between budgeting reforms and
improved management decisions. (Chapter VII)

Infrastructure Summaries: This is a consolidated listing and summary of reports published
between 1981 and 1991 that reflect an interest in the condition of the Nation’s public works
infrastructure. The summaries report is being used as a living reference document during the
Federal Infrastructure Strategy Program. Two editions have already been completed, with a new
version planned for 1993. (Chapter VII; and to be updated as IWR Report 93-FIS-7)

Developing a Federal Infrastructure Strategy: An early output of the Federal Infrastructure
Strategy program, this paper by L. Vallianos and E.Z. Stakhiv of the Institute’s Policy and

Special Studies Division, documented the Corps of Engineers’ initial thinking on the FIS program
and described the strategy’s formative activities. (Chapter VIII; Appendix H)

' _ Role )S ngineers: Another early
effort thrs workmg paper by J Delli Pnscoh E. Z. Stakhrv and J. Westphall discusses the Corps
perspective on and potential contribution to the Nation’s future infrastructure needs. Several
specific prototype programs are recommended, including the application of a revolving grant/loan
trust fund for water resources projects. (Chapter VIII)
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Other Ongoing Work

Interagency Cooperative Studies: Two cooperative efforts with the Environmental Protection
Agency (EPA) focusing on: (1) the development of a methodology for analyzing the employment
effects of public non-capital environmental investments in water resources restoration programs,
and (2) the formulation of a data base of water quality-based pricing strategies for wet weather
utilities. Work includes identifying state-of-the-art pricing strategies currently being utilized.
(Chapter VIII)

wnll descnbe the pohcy recommendatlons made bythe Natlonal Councxl on Pubhc Works
Improvement in Fragile Foundations, and will examine the content and political direction of
infrastructure related proposals introduced in Congress between 1988 and 1992. (Chapter IV)

the elected officials and policymakers who allocate infrastructure investments. This includes, at
the Federal level, examining how changing economic interests affect the political constituencies
of Congress. (Chapter IV)
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II1. Clarifying Responsibilities:
The Federal Role

In 1988 the National Council on Public Works Improvement found that existing
responsibilities for public works involve a complex array of institutions and interrelationships for
which accountability is sometimes difficult to identify. The roles of the various Federal, state,
local, and private sector interests vary not only by the type of infrastructure program, but also by
the nature of the programmatic responsibilities involved. The complexities inherent in these
relationships remain today, even as Federal aid for infrastructure has declined through the 1980’s
and state and local governments have assumed more responsibilities.

The principal public works tasks outlined by the Council in Fragile Foundations continues to
provide a framework for identifying and allocating basic roles and responsibilities among the
various public works interests. These tasks include the following:'

Establishing program goals, policies and strategic plans,
Establishing design and environmental standards,
Regulatory oversight,

Financing capital improvements,

Financing operations and maintenance activities,
Planning, designing and constructing projects,

Owning, operating and maintaining facilities,
Researching and demonstrating new technologies, and
Providing technical assistance and promoting innovation.

PRESENT RESPONSIBILITIES

The allocation of responsibilities and the diversity of programs for the Nation’s infrastructure
are exceedingly complex. Examples of virtually every combination of Federal, state, local and
private sector roles can be found in each category of public works infrastructure. At the Federal
level infrastructure responsibilities are distributed among a wide number of departments and
agencies, often with considerable overlapping and sometimes conflicting missions. '

There is a significant amount of literature on this topic, including several of the national
infrastructure studies summarized in Appendix A of this report. In particular, the Council’s series
of reports on nine major public works categories provides an in-depth analysis of the roles of
government within each infrastructure mode. In addition, the Congressional Office of Technology
Assessment’s report Delivering the Goods provides a chapter on the public works institutional
framework, including a focus on each of the Federal Agency roles.
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Government Roles

The paragraphs below briefly summarize the various government roles, with the primary
focus on Federal responsibilities. Table 1, based on Fragile Foundations, also provides an
updated summary of lead roles for selected mfrmructure categories. Note however, that because
of the wide diversity of public works roles and activities, and the still evolving infrastructure
related services provided by the various levelr o’ government, it is extremely difficult to
generalize about lead agency roles without maxing many assumptions and ignoring various
excepnons that cannot be easily portrayed m the summary Readers are referred to Appendrx B

l :

mmxm.nagg_mgm for more detarled dlscussnons regardmg theFederal responsnbtlmes
within each public works category.

Transportation: Within the surface transportation sector, the United States has generally
adopted a system of public ownership for rights-of-way and private ownership of the
transportation vehicles. Although there are key exceptions (e.g., the railroad system) to this
structure, the manifestation of this development is the fundamental ownership role of
government. !

The Federal government’s transportation responsibilities primarily reside in its’ financing,
regulatory, and programmatic administration authorities over the Nation’s network of highways,
roads and bridges, airports and airways, mass transit, and intermodal systems. The Federal role
is managed through the U.S. Department of Transportation and its operating modal adminis-
trations. Federal transportation programs are largely supported by user-supported trust funds,
including the highway and transit, and the airport and airway funds. These funds provide the
financing for the various transportation grant aid programs to state and local governments.

For highways and roads, the primary mechanism for Federal participation is through the
provision of funding through grant-aid programs, while state and local governments play the
dominant ownership role. State and local interest are also responsible for partially financing and
performing all construction, operation and maintenance activities, including those for the Federal
Aid Highway system.

For airports and airways, the Federal government plays the key role in airport financing and
is responsible for operating and maintaining the airways, while local governments operate 95
percent of all publicly owned aviation facilities nationwide, including all of the large commercial
airports.”* The private sector finances, owns, and operates 75 percent of the nation’s airports,
and contracts to design, build and maintain most surface transportation facilities. '

Likewise, state and local governments are primarily responsible for the ownership and partial
financing of the construction, operation, and maintenance activities for the urban mass transit
systems across the country. Special districts, which operate in all states except Arkansas and
Hawaii, control about 70 percent of all state and local spending for mass transit, and over 20
percent for airports."”

Of particular note within the transportation mode, the Intermodal Surface Transportation

Efficiency Act (ISTEA) of 1991 mandates a new direction for surface transportation. ISTEA
establishes a policy stating that the National Intermodal Transportation System shall consist of all
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Categories of Public Works

| Transportation:
Highways
National Highway System
(incl. interstate)
Other

Airports
Major Commercial
General Aviation &
Smaller Commercial

| Airways

| Mass Transit
l Intermodal
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|  Deep-Draft Ports
Ports (landside)
Inland Navigation
Major Dams/Regional

Flood Control

Local Flood Protection
Urban Stormwater
Shoreline Protection
Water Supply (urban)
Wastewater Treatment

Solid Waste
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| Currently Generated
Site Cleanup
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LEGEND: F = Federal; S = State; L = Local; PS = Private Sector

'Roles and responsibilities in the Federal system are exceeding complex. Therefore, this table
is useful only as a summary for generalized lead roles. It must be recognized that there are
exceptions to these lead roles, and most Federal lead roles for capital and O&M financing now
require cost-sharing with state and local governments.
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forms of transportation in a unified, interconnected manner. In order to address this goal, ISTEA
calls for an enhanced role for local governments, including increased responsibilities for
metropolitan planning organizations (MPO’s). ISTEA expanded state responsibilities for
intermodal planning, including the development of state Transportation Improvement Plans, and
the creation of statewide performance management systems that integrate intermodal
transportation facilities and systems. The Act also established an Office of Intermodalism in the
U.S. Department of Transportation.'® Additional discussion of ISTEA is provided in Appendix B.

Water Resources: The Federal government provides water resources services through
approximately 25 agencies and departments, although five agencies are dominant: U.S. Army
Corps of Engineers (COE), U.S. Department of Interior, Bureau of Reclamation (BUREC), U.S.
Department of Agriculture, Soil Conservation Service (SCS), Tennessee Valley Authority (TVA),
and the U.S. Environmental Protection Agency (EPA).

The basis for government’s role in water resources (including navigation, flood damage
reduction, and other related purposes) largely rests on Constitutional authority to promote the
public welfare, regulate commerce, including control over navigable waters, protect public lands,
and provide for the national defense. It also rests on the desire to provide an equitable
distribution of needed services, such as hazard reduction, and on economies of scale realized by
expenditure of public resources, such as navigable waterways.!* For wastewater treatment, the
current Federal role includes reviewing plans and priorities, providing design and environmental
standards, partial capitalization of state revolving fund loans for wastewater treatment facilities
and management techniques, performing research and development activities, providing technical
assistance, and establishing water quality standards and regulating management performance.

States have a lead role in regulating a wide range of water related environmental matters in
accordance with Federal standards and, in conjunction with local governments and special
districts, have increasingly important roles in sharing the capital financing and maintenance of
most Federally provided water projects. Non-Federal interests also control the ownership,
operation and maintenance of non-Federal dams, water supply facilities, local flood control
projects, and stormwater drainage facilities. The private sector is most active in areas where the
market offers profit-making opportunities, such as the sale of hydroelectric power, irrigation and
water supplies, and port landside facilities.

Waste Management: The primary responsibilities for providing waste management facilities
and systems have historically resided with local governments, with the Federal role evolving from
environmental legislation governing the U.S. Environmental Protection Agency regulation of the
disposal of solid and hazardous wastes.

More recently, the Departments of Defense and Energy are playing increasingly important
roles in the remediation of hazardous, toxic and radiological waste sites associated with defense
or research activities. Other then these Federal installations, virtually all hazardous waste
disposal facilities are owned and operated by the private sector. The key Federal responsibilities
are summarized in Appendix B.
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CRITERIA FOR EVALUATING PUBLIC WORKS ROLES

Several of the Federal agencies and departments responsible for national public works
infrastructure programs are continuing to face significant changes in their roles. McDowell and
Bell characterized these role changes as evolutionary rather than revolutionary, with the
movement towards programs becoming more, rather than less, intergovernmental.?® Based largely
on the work of the National Council on Public Works Improvement, McDowell and Bell proposed
a series of criteria for evaluating public works roles. These criteria, also reflects the Kestnbaum
Commission’s principles for defining the Federal governments roles, and the subsequent work of
the Congressional Budget Office, the Evans-Robb Report, and several ACIR reports on criteria
for shifting Federal responsibilities.?!
Principles Justifying a Federal Role
e The activity is national in scope,
¢ Enumerated constitutional powers must be exercised,
¢ Fiscal magnitude requires a Federal role,
¢ Jurisdictional limits of states render multi-state approach impractical,
e Uniform nati~nal application of policy cannot be otherwise achieved,
* Negative spillovers among states must be minimized or mitigated,

e Program efficiency can be significantly improved by a Federal role,

® Redistribution of national resources is needed for geographic or demographic equity and
program effectiveness.

Criteria for Relinquishing Federal Responsibility

» Federal purpose is unclear, in that it does not represent essential national objectives,
¢ Federal program is limited in scope or impact,

¢ Federal role is minor relative to the roles of state and local governments,

¢ Program effectiveness can be improved through decentralization,

e Non-Federal financing is feasible, assured, and adequate,

* Transfer mechanisms, including transition measures, are feasible, equitable, and simple.
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Methods for Implementing Shared Responsibilities

If the purpose of the program is to stimulate new and greater activity emphasizing Federal
leadership:

— categorical grants

— direct provision based on cost-sharing
— cooperative agreements or contracts
— direct Federal loans

— loan guarantees

— tax policy incentives

If the purpose is to support an intergovernmental common goals emphasizing state or local
leadership:

— block grants
— general revenue sharing

If the purpose is to require certain activities while emphasizing Federal leadership:

— direct regulation
— conditional grants or loans

CHANGING RESPONSIBILITIES

The Federal infrastructure responsibilities summarized in the preceding sections provide the

context for continued future roles. However, Federal roles are constantly changing in response
to national needs, and the changes that have occurred during the 1980’s and early 1990’s can be
expected to set the stage for additional public works reforms over the next decade. McDowell
and Bell listed changes occurring in the 1980’s as including:?

Cost sharing was expanded for Federal water resource projects,

Trust funds were used to support Federal programs for mass transit, inland waterways, and
harbor maintenance programs,

Federal drinking water standards were established and strengthened,

Federal grants for wastewater treatment facilities were phased out, and the states established
revolving loan funds (with Federal assistance) to help finance local wastewater treatment
facilities,

Most Federal aid for local, state and regional planning and coordination was discontinued.
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In addition, other legislative and administrative changes in the 1990°s have continued to
impact on the ways Federal infrastructure agencies perform their responsibilities. These include:

® The 1990 Clean Air Act Amendments provided a basis for changing the transportation focus
in "nonattainment * metropolitan areas.®

® The passage of the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 has
placed greater emphasis on intergovernmental planning and performance-based management,
and has also increased the flexibility offered to state and local governments in spending
between traditional transportation modes.

¢ The Negotiated Rulemaking Act of 1990 has provided new possibilities for developing
administrative regulations that are less intrusive, more flexible, and easier to implement.*

* The number of Federal block grants, which have grown from one in 1965 to 14 in 1991, now
also include two important new infrastructure block grant programs created since then:
(1) DOT’s Surface Transportation Program (from ISTEA), and (2) FAA’s state block grants
for airports.”

e The U.S. EPA has established the Environmental Financial Advisory Board (EFAB) to
address the increased demands placed on local infrastructure spending for Federal
environmental mandates.?®

¢ Executive Order 12291 and the subsequent OMB Regulatory Impact Analysis Guidance has
required cost-benefit analysis for all proposed Federal regulations which result in an annual
effect on the economy exceeding 100 miilion dollars.?”

It is expected that infrastructure roles will continue to evolve with a likely emphasis on the
performance measurement and intergovernmental flexibility principles reflected in ISTEA. For
example, ongoing Executive Branch initiatives, such as the National Performance Review and the
National Economic Council’s Infrastructure Working Groups, are aimed at improving the
efficiency and effectiveness of Federal programs, and have the potential to fundamentally reform
Federal infrastructure roles and responsibilities.

Additionally, the Competitiveness Policy Council, established by Congress in 1990, has
issued it’s second annual report to the President and the Congress in which it recommends
performance measures aimed at improving the quality of infrastructure investments, and
Congressional proposals such as the Government Perform Its Act of 1993 (S.20 &
HR. 826) would fundamentally reform the ways in which agencies measure and report the
performance of Federal infrastructure programs.

ROLES AND RESPONSIBILITIES: THE INTERAGENCY DIALOGUE
It was recognized early in the FIS program that the existing body of work represented by past
studies provided a comprehensive evaluation and assessment of national needs and issues upon

which to build. Therefore, the Federal agency representatives participating in this new strategy
recommended working towards the development of specific actions to implement the key
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recommendations of previous reports rather than focusing the dialogue on the development of a
new study.

The outputs of the resulting year long consultation included the identification of the issues
essential to a Federal strategy, and the recommendation of specific opportunities warranting
further interagency cooperation. Approximately thirty FIS research elements were formulated
within the three-tier study framework to address the problems and opportunities identified during
the initial dialogue. The following sections describe the first phase of the intergovernmental
coordination process, including the issues, opportunities and recommendations that were
identified.

Coordination Mechanism

The approach taken was to consult with representatives of a broad range of agencies across
the various levels of government, and the private sector, in a series of professionally facilitated,
one-day workshops convened by the Advisory Commission on Intergovernmental
Relations (ACIR).

The ACIR is a permanent, nonpartisan and independent agency establiskes by Congress in
1959. Its primary missions are to: a) provide a forum for discussion and deliberation on
intergovernmental issues and problems; b) conduct research on intergovernmental policies and
issues; and ¢) make recommendations for reform. The Commission is composed of 26 members
with the membership including representatives of the executive branch of the Federal
government (3), members of Congress (6), governors (4), state legislators (3), and county
officials (3). Each Commission member serves a two-year term and may be reappointed.

In working towards a practical answer as to whether a government-wide or multi-agency
Federal infrastructure strategy can be developed, the consultation process was divided into two
phases. The completed first stage focused on framing the infrastructure issue areas that should
be addressed by the Federal government, along with potential opportunities to further Federal
interagency cooperation within this framework. This phase culminated in the approval of the
study findings by the ACIR, and their publication of the report titled Toward a Federal
Infrastructure Strategy, which documents the results of the interagency coordination process (this
report is included in its entirety as Appendix G). The subsequent phase, still ongoing, consists
of a second round of issue specific interagency workshops which is following up on key
recommendations of the initial consultation.

First Phase of ACIR Coordination

This formative phase of the coordination included a series of ten workshops with four separate
groups of infrastructure constituencies. The process concluded with a synthesis meeting including
all participants which was aimed at the development of a consensus report documenting the
outputs of the consultation. The interest groups were organized as follows:

1. Federal agencies and Congressional committees;

2. State and local governments;
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3. Infrastructure users, academic analysts, and advocacy groups; and
4. Public and private infrastructure providers.

A questionnaire based on the recommendations of "Fragile Foundations® was utilized by
ACIR to survey the participants before the meetings on a variety of infrastructure related
management and financing practices. The resulting survey responses were utilized in conjunction
with a host of guest speakers on a variety of infrastructure topics to facilitate the workshop
discussions.

Participation

The first phase of the intergovernmental dialogue can be characterized as a "bottom up®
consultation process including congressional and other Federal agencies and departments, state
and local governments, public works providers, and related research, advocacy, professional and
user groups.

More than 25 Congressional and Federal agencies and departments were represented in the
process, including the Departments of Transportation, Interior, Commerce, Energy, Treasury,and
Agriculture, the Environmental Protection Agency, General Services Administration, Federal
Accounting Standards Board, the Council of Economic Advisors, General Accounting Office,
Congressional Budget Office, Congressional Infrastructure Caucus, Office of Technology
Assessment, and the House and Senate Public Works Committees.

In addition, more than 70 organizations representing other non-Federal infrastructure interest
groups also attended the workshops. A complete listing of organizations who were represented
at one or more of the workshops is as Table 2.

As an outgrowth of the consultation, several Federal agencies are currently partnering with
the Corps on cooperative, cost-shared infrastructure studies. These efforts include work on
infrastructure technology transfer which is being co-sponsored by the Department of
Transportation (Federal Highway Administration), Department of Interior (Bureau of
Reclamation), and the Environmental Protection Agency, in coordination with the National
Institute of Standards and Technology, and the Department of Energy (Western Power
Administration).

The Department of Transportation (including the Federal Aviation, Highway, Railroad, and
Transit Administrations) is also collaborating with the Corps and the Departments of Agriculture,
Commerce (Bureau of Economic Analysis), Interior (Bureau of Reclamation), and Energy, the
Environmental Protection Agency, and the Office of Management and Budget, on a study of the
economic productivity of infrastructure investments, and the Environmental Protection Agency
is also co-sponsoring research on the economic effects of environmental restoration projects. See
Chapter 1V for additional information regarding these efforts.

Preliminary Findings®®

The questionnaire and the conference discussions focused on the identification and evaluation
of the most effective Federal role, and the infrastructure issues of primary importance in
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Congress
Scnate Environment and Public Works Committee
House Committee on Public Works and Transportation
House Subcommittoe on Economic Development
Congressional Budget Office

Congressional Infrastructure Caucus

Congressional Office of Tochnology Assessment
Congressional Research Service—Library of Congress

i General Accounting Office

i Executive Branch
i Council of Economic Advisors
Eavironmental Protection Agency
| Federal Accounting Standards Advisory Board
General Services Administration
Department of Agriculture—SCS
Department of the Army—
Civil Works
Corps of Engincers
Department of Commerce
Department of Energy
Department of Interior—
Bureau of Reclamation
U.S. Geological Survey
Department of Transportation—
United States Coast Guard
Federal Aviation Administration
Federal Highway Administration
Federal Railroad Administration
Federal Transit Administration
Maritime Administration
Office of the Secretary
Transportation Systems Center
| Department of Treasury

| State Government
i Academy for State and Local Government
| Council of State Governments

State of New Jersey—Washington Office

| Local Governments

1 Intemmational City/Country Management Association
National Association of Counties

National Association of Regional Councils

National Association of Towns and Townships

i National Conference of State Legislatures

| National League of Citics

§ Metropolitan Washington Airports Authority

Lehigh County (Pennsylvania) Authority

Research Groups

Apogee Rescarch

Building Research Board

Civil Engineering Research Foundation
Committee for Economic Development
Governmental Accounting Standards Board
Infrastructure Institute
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| Ohio House of Representatives, Ways and Mcans Committee

City of Atlanta, Department of Planning and Development

National Academy for Public Administration
Ohio Siate University, School of Public Policy and Management
Taubman Center for State and Local Government

University of Maryland, Dopartment of Economics

University of New Mexico, New Mexico Engincering Research Institute

The Urban Institute

Professional Associations

American Consulting Engineers Council
American Planning Association
American Society of Civil Engineers
Community Transportation Association
Government Finance Officers Association

Policy Advocates

Advocates for Highway and Auto Safety
Campaign for New Transportation Priorities
National Industrial Transportation League
National Wildlife Federation

Public Securities Association

Raposa Associates

Surface Transportation Policy Project
Water Eanvironment Federation

User Groups

American Trucking Association

Bell Atlantic Network Services, Inc.

Highway Users Federation

International Longshoremen’s and Warchousemen’s Union
National Grange

Public Works Providers

American Association of State Highway and Transportation Officials
American Public Transit Association

American Public Works Association

American Road and Transportation Builders Association
American Waterways Operators, Inc.

American Water Works Association

Associsted General Contractors of America

Association of American Railroads

City of Baltimore, Department of Public Works

Bovis, Inc.

Greenhorne & O'Mana

National Solid Waste Management Association

National Stone Association

New York Metropolitan Transit Authority

Portland Cement Association

R.W. Beck and Associates

Sverdrup Corporation

Tennessce Valley Authority

Wade Miller Associates

Washington State Public Works Trust Fund, Department of Community

Development
Greater Chicago Metropolitan Sanitary District, Water Reclamation
District




formulating a Federal strategy. Although the four workshop groups shared common concerns and
generally agreed on the relative importance of the various Federal roles in improving public
infrastructure, their unique perspectives initially resulted in contrasting views of what were the
most significant issues for a national strategy.

Importance of Federal Roles: Participants noted that today the Federal shares provided by many
grant programs have been reduced, with many of the programs discontinued or consolidated.

Most direct programs now require substantial state or local cost sharing, with increased
decision-making and administrative responsibilities also shifting to the non-Federal sector. For
both programs, there is also increasing reliance on trust funds and user fees to finance the Federal
shares of programs such as highways, mass transit, airports, and ports and inland waterways.
These changes have shifted the non-Federal perspective from one of a customer to primarily that
of partner.

Meanwhile, from the local perspective, Federal spending limits have resulted in the increased
use of Federal regulations aimed at or to be implemented by state and local governments.
Legislative mandating in the 1980’s included the passage of 27 regulatory statues and amendments
with significant intergovernmental effects.”” The most common complaint by local interests
regarding these regulations is that the mandates impose excessive non-Federal expenditures on the
affected governments. Concern was also expressed that these changes have not allowed sufficient
time for state and local governments to fully adjust to their new role as financial and planning
partners for these programs, nor has the Federal establishment fully embraced management
frameworks that reflect the new, increased non-Federal role in decision-making.

These programmatic conversions, funding shifts, and regulatory changes, in conjunction with
the spending constiaints now facing all levels of government, led the workshop participants to
agree that any overarching Federal infrastructure strategy needs to clarify and focus the roles and
responsibilities of the respective government players. The Federal workgroup met specifically
to identify the principles for clarifying the Federal roles. The criteria identified were based on
the principles of constitutionality, accountability, equity and common sense as applied within a
strateglc framework based on the values, political Judgments and techmml practlces pemnent to
the various programs. The ACIR report 2 Infrastru ‘ !
Options, presented in Appendix G, includes addmonal detall regardmg the dla.logue results
regarding the need to clarify the Federal and non-Federal roles.

Issues Important to a Federal Strategy: Both the survey responses and the workshop
discussions highlighted the participants differing perceptions on the issues that need to be

addressed by a Federal infrastructure strategy. Federal participants emphaslzed national needs
studies, and multi-modal transportation funding.

State and local government participants primarily were concerned about the Federal impact
on locally provided facilities, including: the need for greater consistency among Federal
programs, greater flexibility in using Federal funds, and a reduction of unnecessary Federal
regulatory and administrative burdens.

The research/advocacy/users group put forward the need for more consistent political
commitment to strategic investment and greater emphasis on Federal R&D technology transfer
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as most important, while the providers group emphasized the importance of regulatory relief and
financing reforms, including addressing the problems with unfunded mandates.

Whether a practical comprehensive Federal or multi-agency infrastructure strategy can be
developed and implemented is still unclear. However, as the workshops continued the participants
were able to reach agreement regarding the issues which are integral to such a strategy. By the
conclusion of the synthesis meeting, a broad consensus emerged around five infrastructure issues
that both the agency representatives and other participants agreed should be addressed by a
Federal strategy: 1) rationales for Federal investment, 2) roles and responsibilities, 3)
technology, 4) financing, and 5) management. Within each issue area participants identified the
need for: strategic investment, regulatory and administrative reform, greater attention to R&D
technology transfer, flexibility in Federal funding, revenue diversification and intergovernmental
funding, and management improvement. These five issues are discussed in the paragraphs below:

1) Strategies for More Efficient Investments. Workshop participants recognized that the
rationales and priorities established for Federal infrastructure investment should be based on clear
national performance based goals aimed at the efficient use of scarce resources. There was also
general agreement that performance, rather than construction, should be the primary Federal goal,
with the existing capital stock serving as the base for most investment opportunities. This will
require rethinking the output measures upon which public works projects should be evaluated,
and redefining the framework for needs assessments to reflect this increased emphasis on
performance.

The survey results documented a consensus among the four constituent groups that ranked the
strategic provision of monies for constructing and maintaining public works as the most important
Federal role. Although the survey did not distinguish between capital investments and the
maintenance of existing projects, it was clear from the workshop discussions that most participants
agreed that spending constraints will require future infrastructure investments to focus on the cost-
effective maintenance of existing stock rather then on large new programs.

In addition, many felt that capital intensive new programs should be initiated only if
performance measures demonstrate a marginal increase in effectiveness over that of maintaining
existing facilities. This argument was tempered somewhat by those who considered innovative
new programs, such as high-speed rail or MAGLEYV, "smart” highways, and other technological
advances led by the private sector, such as in telecommunications, as necessary to maintain the
Nation’s competitiveness. It was recognized, however, that greater political commitment is
needed to support these goals.

Within this context, participants at the synthesis workshop agreed that clear national
performance-based goals for infrastructure should be articulated. Both national needs studies and
agencies’ individual program evaluations should be more performance-oriented (including an
emphasis on physical and economic performance). Such assessments should be directed toward
the achievement of clear strategic investment goals. Finally, participants agreed that the use and
consistent application of analyses such as cost-benefit evaluations should be increased to support
Federal decision strategies and to assess post investment (O&M) decisions.

2) Clarification of Roles and Responsibilities. Although it was recognized that it is often
cost effective and necessary for the Federal government to establish infrastructure related
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standards and regulations, many state and local government participants complained that some
requirements unnecessarily displace local decision-making authority, create too much of an
administrative burden, and add too much cost 10 the projects.

These perceptions of intergovernmental burdens and lack of flexibility hamper the provision
of infrastructure and were viewed as due in part to the changing, and ofien clouded, expectations
associated with the Federal, state, local and private roles.

Participants agreed that such differences should be narrowed by building closer partnerships.
Likewise, unnecessary regulatory and administrative burdens in providing infrastructure should
be reduced. Flexibility in spending Federal aid for infrastructure, and in complying with federal
and state mandates, should be increased. And, because of limited tax bases and engineering
capabilities, small governments sometimes face relatively greater challenges than larger
jurisdictions in complying with Federal regulations. Therefore, special attention needs to be given
to the compliance problems of small governments.

3) Develop and Apply Innovative Technologies. Participants in all the workshops agreed
that there is a major Federal role in the promotion, demonstration, evaluation, and dissemination
of innovative infrastructure technologies. Key barriers to public works innovation were identified
to include: the fragmented R&D government structure, inadequate emphasis on technology
transfer, complexity and requirements of procurement rules, the lack of flexibility in technical
standards, and the risk of liability from tort claims.

Participants at the synthesis workshop concluded that more effective mechanisms are needed
to address the lack of a Federal focus for national infrastructure technology development. In
addition, strategies are needed to encourage increased public-private R&D partnerships, to
develop more flexible standards, regulations and contracting procedures to accommodate
innovation, to accelerate technology transfer sharing, and to institute tort reform, risk-sharing
programs and demonstration projects to overcome the fear of liability.

4) Financing Reforms. The Federal role in public works financing was a major topic of
discussion at all of the workshops. The key issue discussed was the relationship between the
declining Federal financing of public works and the Federal interest in providing infrastructure
services. Most participants agreed that it is highly unlikely that long term Federal financing for
new infrastructure programs will increase in the future, and in fact, significant reductions in many
Federal programs can be expected. It was recognized that large capital investment in new
programs is greatly constrained by the limited resources of all levels of govenment, and the
growing demand for funding to operate and maintain the national infrastructure systems already
in vlace.

The most common problem voiced was the increasingly difficult challenge of assigning the
responsibility of project costs. Controversy over increased use of "beneficiaries pay" principles
focused on votential application inequities since the beneficiaries of infrastructure facilities are
often difficuit to identify and are not always limited to users.

Financing recommendations primarily addressed the importance of identifying and

diversifying infrastructure sources. The consensus was that the use of Federal funds is expected
to decrease, with the accompanying financial burden shifting to other levels of government
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through either increased cost sharing, user fees, or regulation. In particular, the broader
application of user fees requires more accurate data on project costs and benefits, and should
recognize that secondary benefits for some programs and projects are significant.

5) Improve Infrastructure Management. Workshop discussions on management issues
closely paralleled the dialogue on strategic investment in that both emphasized the need for
infrastructure goals to focus more on performance outputs in order to improve the quality of
infrastructure services. Demand management techniques improved management practices were
suggested as alternatives to Federal regulations and mandates. The techniques of capital
programming and budgeting were put forward to address current priority-setting and policy
problems, while more flexible, performance-based regulations were proposed to overcome
prescriptive funding barriers. Finally, a central issue identified was the need to improve
coordination between the various Federal infrastructure agencies. This problem was also a key
finding of the survey, with such coordination deemed most important in Federal R&D and
program planning.

The synthesis group concluded that management methods and practices should be reformed
to focus on the performance of services (as indicated by output measures) rather than on operating
"inputs”. There should be incentives to increase the useful lives of public works through better
maintenance, to use the most cost-effective means of serving the public in each situation, and to
lower unnecessary administrative and legislative barriers to using low-capital techniques. More
flexible funding and regulations were viewed as especially important to insuring performance
management, and more use of capital programming and budgeting by the Federal government was
deemed essential to improved infrastructure decision-making.

ACIR Recommendations

Based on the results of the initial consultation, ACIR recommended to the Corps that the
interagency coordination process continue with a strong focus on translating the identified issues
into specific action plans that will comprise the framework of the Federal strategy. Atthe ACIR’s
14 June 1992 meeting the recommendations based on the first phase of the coordination were
approved by the Commission and subsequently published in ACIR Report A-120 (see
Appendix D).

The Commission recommended that the Federal infrastructure agencies work more closely
together, and in cooperation with the nation’s state and local governments, and the private sector,
to make the Nation’s infrastructure more efficient, better coordinated, and more highly
productive. The Commission identified the following opportunities in working toward these
goals:%

a. Establishing programs to educate the general public, government officials, and public
works professionals about the importance of public works and the innovations that are
needed to keep the nation’s infrastructure systems among the world’s most productive;

b. Developing improved methods for preparing performance-based infrastructure needs
studies reflecting strategic objectives;
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c. Establishing infrastructure-specific guidelines for applying the Federalism Executive
Order, the "small governments” provisions of the Regulatory Flexibility Act, the
Administrative Dispute Act of 1990, and the Negotiated Rulemaking Act of 1990;

d. Making greater use of the National Environmental Policy Act as an interagency focus to
combine reviews and streamline the process for issuing environmentally sound public
works permits;

e. Pooling Federal agency experiences in using performance-standard regulations and
mandate reimbursement practices;

f. Developing a national cooperative infrastructure research program, including a strong
technology transfer component;

g. Removing or minimizing the barriers and risks confronted when innovating new
technologies and practices;

h. Establishing principles and guidelines for public agency benefit, cost, and deferred
maintenance accounting;

i. Evaluating the benefits and limitations of innovative financing techniques--including user
fee systems, state revolving loan funds, tax exempt financing, and privatization
techniques--and publicizing successful innovations;

j. Improving the methods and practices of capital improvement programming and benefit-
cost analysis; and

k. Promoting geographic data coordination across all levels of government.

Second Phase of the Interagency Dialogue®

The year long consultation process yielded several specific opportunities for the various
Federal agencies to cooperate further towards the development of an infrastructure strategy.

Upon the approval of the ACIR recommendations and the subsequent release of the ACIR
report, these potential opportunities were reviewed to develop the balance of the FIS program.
Work elements were formulated and pursued within the previously framed three-tier approach.
The goal was to address the needs reflected by the five essential issues as comprehensively as
possible, while continuing the collaborative intergovernmental approach utilized to date. The
workplan was also structured to emphasize the continued involvement of third party experts
outside of the Federal establishment to facilitate and coordinate the conduct of specific study
elements.

During the second phase of the dialogue, the focus of continued coordination has moved
beyond the broad overview of Federal infrastructure policy to examine selected key issues selected
from the topics recommended by the ACIR as an output of the first phase of the dialogue.
Specifically, this stage of interagency coordination is aimed at the development of action plans
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and the establishment of priorities for addressing six issues that were identified during the
synthesis workshop of the initial dialogue.

The ACIR has agreed to facilitate the establishment of six interagency task forces, each of
which will conduct a series of working sessions over a four month period on a subject area.
These sessions, are emphasizing continued Federal interaction with state and local governments
and the private sector. The task force meetings will be followed by a plenary session including

all participants.

Each workgroup session is being guided by a professional facilitator, and each task force is
being assisted by a topical expert, employed by ACIR, who is actively participating in the
workshop discussions and assisting in preparing meeting materials and project reports. The ACIR
engaged the subject matter experts early in the process to assist in the development of the material
for the initial round of meetings.

The dialogue topics were selected in close coordination with the staff of the ACIR to insure
that the subjects adequately span the five essential issue areas when viewed in conjunction with
other ongoing inquires and technical studies, such as the various efforts addressing technology and
infrastructure R&D, as described later in this report. The selection of topics was also guided by
the following principles developed by the ACIR staff:*

Interagency Commonalty - topics relatively broad in application to the programs
administered by the Federal infrastructure agencies.

Federal Credibility - topics having both technical and policy credibility within the Federal
establishment, with a potential Federal agency/office capable of continuing the initiative after the
coordination concludes.

Potential for Results - topics having a high potential for realizing measurable, substantive
benefits that can be sustained beyond potential changes in administration or agency leadership.

Needing attention - topics that reflect a wise investment of time and resources and are not
already being addressed by another agency or Congressional office.

With these principles in mind, the six topics were selected within the framework of the five
essential issues identified during the first phase of the dialogue.”® The six task forces are listed
below and are described in more detail in subsequent sections of this report, as indicated.

1 - Assessing Infrastructure Investment Strategies: This task force is focusing on improving

the effectiveness of Federal infrastructure strategy development through more consistent use of
program performance measurements as a defined rationale for investment decisions (see
Chapter 1V).

2 - Applying Infrastructure Investment Analyses: This workgroup is examining the current

cost-benefit and/or alternative methodologies among Federal agencies in order to share successful
techniques and lessons learned, and to promote best practices (see Chapter IV).
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Issues being addressed include the

utlhty of moorpounng thc acoountmg pracnoe of mcludmg long term accrued liability as an
element of Federal decisionmaking, pricing and budgeting for infrastructure investments (see
Chapter VII).

- P pcts: This workgroup is focusing
ona speclﬁc Federal regulauon concerns regardmg the need to simplify and streamline permitting
procedures, while insuring environmental protection (see Chapter VII).

\ ‘ Regulations: Issues involved with Federal regulation and
unfunded mandam affectmg state and local governments are being examined towards the
development of more flexible, performance-based regulations and the clarification of regulatory
roles and responsibilities at all levels of government (see Chapter VII).

6 - Diversified Infrastructure Financing: This task force is examining the development and use

of diversified revenue sources to support infrastructure investment initiatives (see Chapter VI).
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IV. Measuring Performance
and Choosing Investments

McDowell and Bell have noted that a Federal infrastructure vision and an established national
purpose are prerequisites to creating value in major public works networks and systems.
Participants in the first phase of the interagency coordination process described in Section ITI
agreed that a Federal infrastructure strategy should be based on a clear statement of national
values. Just as past national public works initiatives such as the construction of the inland
waterway and deep draft navigation systems, the building of the interstate highway system, and
the Nation’s wastewater treatment program, were undertaken as a result of an established national
policy, the mz or innovations of today, like high-speed rail networks and the establishment of a
worldwide telecommunications system, need such commitments if they are to succeed.

However, the participants noted that successful implementation of Federal infrastructure
programs will require more than consistency to a national vision; the resulting public works must
provide services that improve system performance and meet other economic efficiency goals
towards increasing national productivity. Infrastructure performance was viewed as the key to
informed decision-making, with performance measures and management systems becoming
increasingly complex.

Within this context, a number of study elements address the need for greater use of program
performance measures and investment analysis. These study elements include the work of two
of the interagency groups currently being facilitated by ACIR (Task Force 1 on Investment
Strategies, and Task Force 2 on Investment Analyses), and two ongoing interdependent in-depth
inquiries on Measuring and Improving Performance, and the Economic Impacts of Infrastructure
Investments. In addition, several background and theme papers were undertaken to address these
important issues. The scope, status and findings, where available, of each of these studies are
summarized in this chapter.

TASK FORCE ON ASSESSING INFRASTRUCTURE INVESTMENT STRATEGIES

Past infrastructure needs studies have been criticized as being unevaluated compilations of
all available proposals that lack the uniform application of economic evaluation, cost effectiveness
or performance measurement criteria. National needs studies should analyze alternative means
of achieving measurable performance goals and should address questions such as: Which
programs or systems are likely to improve performance the most? Which projects will provide
the greatest return on investment? Specific measurements of how public works programs and
projects achieve national goals are central to the development of a clear strategic decisionmaking
framework.
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This task force is focusing on improving the effectiveness of Federal infrastructure strategy
development through more consistent use of program performance measurements as a defined
rationale for investment decisions. Performance based needs studies, data, and analytical
techniques are being shared and examined towards the development of alternative decision-making
frameworks that can improve the traditional unevaluated needs study ("wish list") approach which
often provides little guidance to decisionmakers. The use of performance output evaluations as
part of capital improvement programming and budgeting systems are also being discussed, while
the interagency and intergovernmental development of common practices and cooperative
investment opportunities are being pursued.

TASK FORCE ON APPLYING INFRASTRUCTURE INVESTMENT ANALYSES

This workgroup is examining the current cost-benefit and/or alternative methodologies among
Federal agencies in order to share successful techniques and lessons learned, and to promote best
practices. The role of cost-benefit analyses to support capital, maintenance and post investment
decisions is being assessed, with a focus on how the various Federal infrastructure
agencies/offices translate the results of the analyses into policy and programming decisions. The
technical aspects of measurement techniques are being addressed, including the extent to which
secondary benefits and costs are utilized, risk and uncertainty considerations, and application of
E.O. 12291. In addition, the statutory or administrative barriers to more cooperative and
common practices are being critically examined.

MEASURING AND IMPROVING PERFORMANCE

In general, performance is the ability to carry out a task or fulfill a promise, target or
objective, often including economic efficiency or cost effectiveness as measures. For physical
infrastructure performance manifests itself in the movement of goods and people, or the provision
of flood protection or clean water, and a variety of other services that support the nation’s
economic and social activities.

The specific factors that describe performance typically differ from one system to another,
and providers and users of the facilities often differ in their views of the definition and relative
importance of the indicator factors to be used to characterize performance. Although costs, social
and economic benefits, and reliability are widely recognized as key elements, there is no single
generally accepted framework for comprehensively describing infrastructure performance.

The National Academy of Science’s National Research Council, acting through its Building
Research Board (BRB), is assisting the Corps and other Federal agencies on this study of
infrastructure performance. The study will examine how infrastructure performance has been
characterized, how standards have been set, and what the impact of this experience has been on
the costs of providing infrastructure, particularly within transportation, water resources, and waste
management systems.

Specific objectives of the inquiry are to: 1) analyze and define infrastructure systems
performance parameters; 2) develop proposed methods to measure the parameters; and,
3) develop options which could be used to integrate performance measurement into our Nation’s
infrastructure planning, design, maintenance, research and management processes.
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As a first step in the study the Corps and the BRB have agreed that the BRB's Committee on
Infrastructure will hold a Colloquium on Infrastructure Performance. The colloquium results will
be followed by a detailed examination of the description, measurement, and improvement of
infrastructure performance at the operational and policy levels.

ECONOMIC IMPACTS OF INFRASTRUCTURE INVESTMENTS*

In FY 92 direct Federal expenditures for physical capital in non-defense programs totalled
over $20 billion, while Federal grants for public works infrastructure amounted to over $27
billion.’¢ However, at present, there is no consensus on whether this spending approaches or
exceeds optimum investment levels, or how such investments affect or are affected by economic
growth,

Some economists and government analysts believe that infrastructure investment does have
a positive affect on measured output, and that more investment is needed to stimulate economic
growth and productivity to the levels achieved in the 1950’s and 1960’s.

Other experts maintain that infrastructure is fundamentally demand-driven, and that positive
demographic and income changes in the 1950’s and 1960°’s led to greater infrastructure
investment, relative to national output, and that the historic decline of infrastructure investment
can explained by the fading of those circumstances.

And finally, there are those on both sides of the debate that maintain that the need to insure
the economic efficiency of each infrastructure project is the overriding concern.

The purpose of this study is to reasonably assess the total rate of return of planned Federally
provided and leveraged infrastructure investment. The study will focus on infrastructure spending
in the Nation’s public works categories of transportation, water resources development,
wastewater treatment, and hazardous and solid waste disposal. The study will build upon the
accumulated knowledge to determine what payoffs are likely to result from Federal infrastructure
investments.

The Corps convened a series of workshops to frame the pertinent issues and encourage active
interagency participation. Three one-day workshops were held between July and November 1992
with representatives of the following Federal agencies: the Departments of Agriculture, Army,
Commerce (Bureau of Economic Analysis), Interior (Bureau of Reclamation), Energy, and
Transportation (including the Federal Aviation, Highway, Rail, and Transit Administrations), and
the Environmental Protection Agency, and the Office of Management and Budget.
Representatives of the Congressional Budget Office, Congressional Research Service, Federal
Reserve Bank of Boston and various academic institutions also attended.

The output of the workshops was the development of a workplan for the study. Participants
agreed that enough literature surveys have been performed, and that the economic relationships
and issues have been identified. Table 3 provides a summary regarding the general conclusion’s
regarding infrastructures impact’s on the economy.
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Public Investment in Infrastructure Matters to the National Economy

How Infrastructure Matters:

An input into production;

Enhancing productivity of other inputs;

Attracting inputs from elsewhere;

Providing demand for construction and other services;
Responding to demographic and structural changes.

| Caveats 10 These Insights:

Services, not structures, are important;

Services should be appropriately priced;

There can be too much as well as too little investment;
Facilities must be properly maintained;

New investments must be carefully analyzed, case by case.

n More i

| ® Lack of comparability across methods and data;
|  Limitations in data themselves;

¢ Lack of policy focus in current studies;
| ® Lack of focus on system-wide performance

There was a consensus that the overriding need new information and original research. It was
also agreed that, although economic theory alone cannot provide the answer of how and to what
extent public capital matters, the Federal government needs directed research towards the
development of a national investment.

The study is now underway, with the various Federal agencies and offices participating in the
work, and several interagency management and technical oversight committee established to direct
the effort. A Corps of Engineers Report to be published shortly (IWR Report FIS-93-4) entitled
Infrastructure in the 21st Century Economy will describe in some detail the context, processes,
scope and organization of the study. Future interim outputs include a report on current and
planned Federal infrastructure programs in FY 93, and a report describing work in progress early
in FY 94.
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THE VALUE OF INFRASTRUCTURE

This background paper by McDowell and Bell is one of the early products of the
Federal Infrastructure Strategy program.”” The paper, which is included in this report as
Appendix D, discusses the value of infrastructure within the context of the Nation’s economic
health, describes the relationship between productivity in the public and private sectors, and
highlights the importance of suitable quantitative measures to infrastructure decision-making.

For the purposes of the paper, public works infrastructure refers to Nation’s transportation,
environmental, communications, and energy systems. The authors argue that the demand for such
facilities is likely to increase across the Nation in the 1990’s because of three factors: (1) the
growth in the number of people and jobs, (2) increasing globalization and the competition of
international markets, and (3) rising standard for environmental protection. The paper explores
the persistent debate regarding the difficulties associated with determining how much public works
investment is needed, and the merits of conclusions based on aggregate macroeconomic analysis
of public investment.

The paper concludes that macroeconomic analysis of investment trends is not a substitute for
specific rate of return analysis for individual programs or projects, but leaves open the question
as to whether America is headed in the right direction with respect to the investment levels in the
various public works categories. The specific problem identified in making such assessments is
the lack of performance-based measures of the link between public works experditures and the
level and quality of infrastructure services. Without explaining the relationship that the quantity
and quality of infrastructure services have to economic growth and productivity, meaningful
policy recommendations on how much investment is needed cannot be developed.

Finally, the paper also recommends that a number of national initiatives for infrastructure
should be pursued. These include: more timely investment decisions through the reform of the
regulatory process, the targeting of infrastructure investments consistent with the changing face
of the U.S. economy, and the development of a Federal infrastructure strategy based on a
a clear articulation America’s infrastructure vision.

ALTERNATIVE INFRASTRUCTURE STRATEGIES AND IMPLEMENTATION
TECHNIQUES

A second background paper by McDowell and Bell, this companion work to The Value of
Infrastructure to America is included in its entirety as Appendix E. This effort focuses on
techniques for implementing alternative infrastructure strategies, including funding mechanisms,
allocating responsibilities, and management tools.*

The context of the growing role of state and local governments as public works providers is
discussed, and the various ways governments can fund public works projects are reviewed,
including taxes, user fees, earmarked funds, intergovernmental aid, borrowing, and private sector
financing.

In addition, the current trends and constraints in funding infrastructure are reviewed, along

with a discussion of financing strategies tied to benefits. These strategies address three
interdependent questions:
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e How much should be spent on infrastructure?
Who should pay?
¢ How should spending be financed?

The concepts of responsibility are reviewed in conjunction with the principles of the National
Council on Public Works Improvement for justifying Federal involvement and implementing
shared responsibilities. The authors also recommend improving management tools as a means of
following up on these financing and Federal aid requirements. These include: the use of capital
improvement programming and budgeting, the simplification of the regulatory process, and more
widespread use of performance management systems.

The paper concludes with the authors’ perspective on the direction of the Corps of Engineers’
Federal Infrastructure Strategy. They recommend that the Corps pursue an intergovernmental
dialogue designed to bring together the various public works interests to develop a national public
works agenda in response to the authorizing legislation. Such a national dialogue could include
representatives of Federal public works agencies, Congressional committee staffs, state and local
governments, public interest groups, the major infrastructure related professions, and the private
sector. The types of infrastructure issues recommended to be considered include:

Establishing national purposes for infrastructure;

Identifying appropriate Federal responsibilities and relationships;

Forming Federal interagency partnerships; and

Enhancing Federal, state, local, and private-sector infrastructure partnerships.

While the authors acknowledge that establishing a national dialogue is only a first step, they
expect the resulting coordination and sharing of ideas to build momentum towards developing a
national infrastructure strategy.

RELATIONSHIP BETWEEN STANDARDS AND PERFORMANCE

This background paper by GKY & Associates, Inc., explores the relationships between
standards and the performance of infrastructure.* It documents fundamental concepts related to
infrastructure performance measures, standards, criteria, and objectives, thus laying the
groundwork for currently ongoing work on performance measure issues.

The analysis of three case studies within the public works categories of transportation (large
commercial airports--Federal Aviation Administration), water resources (flood control--Corps of
Engineers), and waste (waste to energy--Environmental Protection Agency), are used to illustrate
the Federal role and the challenges in linking standards to performance outputs involving the
delivery of goods or the provision of services.

Observations of this study include:

1. The appropriate Federal role in setting standards is not clear, but varies between public
works categories;

2. National infrastructure policy should be coordinated across infrastructure category
boundaries;
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3. Responsibility and authority for setting standards and developing infrastructure should be
coincident;

4. The public’s ability to identify infrastructure benefits influences objectives and standards;

5. Objectives and decision-making of public entities are often statutorily limited, which
influences the selection of performance measures and standards;

6. Liability and litigation can be reduced through the application of standards, but at the
likely expense of potential innovation;

7. Infrastructure objectives, performance measures, and standards should be regularly
reviewed and revised to reflect current policy and technical requirements.

The case studies allowed the identification of some specific performance barriers, as
summarized in Table 4. The case studies also raised policy issues having broader application to
all categories of infrastructure, such as the misuse of different types of standards.

This paper will be published by the Corps of Engineers as part of the Institute for Water
Resources’ Occasional Paper series for the Federal Infrastructure Strategy.

FRAGILE FOUNDATIONS AND CONGRESSIONAL POLICY: HOW HAS
CONGRESS RESPONDED?

This paper will describe the policy recommendations made by the National Council on Public
Works Improvement in Fragile Foundations, and will examine the content and political direction
of public works and infrastructure related legislative proposals introduced in Congress between
1988 and 1992. This legislative history will be compared with the recommendations of the
Council towards determining the extent to which Fragile Foundations has impacted on Federal
infrastructure policy.

An interim product of this effort is the completion of a comprehensive inventory of the
infrastructure related legislation offered in the 102nd Congress.* This compilation reveals that
while several key aspects of Fragile Foundations’ recommendations have been addressed by newly
enacted laws, most aspects have either been put forward but not enacted, or ignored.

As far as what has been enacted into law, the 1991 Intermodal Surface Transportation
Efficiency Act (ISTEA) clearly stands out as the most significant achievement. ISTEA has
increased the potential spending on transportation infrastructure over the next five years, financed
primarily by postponing and partially repealing the planned phase out of the temporary increase
in the gasoline tax enacted in 1990. Intergovernmental transportation planning was emphasized
in the bill, and new flexibility offered to state and local governments for the shifting of funds
between transportation modes. In addition, a new office of transportation Intermodalism was
created within the Department of Transportation, and a pilot research effort into high speed trains
was introduced.

@ MEASURING PERFORMANCE 43




Difficulty in agreement on equitable trust fund
distribution

Federal subsidization increasing demand
Siting constraints (e.g., noise)

Air traffic control capacity

Conservative safety standards

Slow technological innovation

Costs Siting Siting constraints (e.g., environmental)

More expensive than other disposal techniques
No Federal funding

Health/environmental concerns

Technology uncertainty

Flood Control Funding Equity Limits on local funding

Siow Implementation | Conservative standards

Difficulty estimating benefits

Environmental constraints (e.g., wetlands)

Congressional involvement in site selection
Dispersed Federal roles

Beyond ISTEA, a number of proposals (not enacted) call for new bodies to coordinate Federal
infrastructure agencies and their counterparts at the state and local governments. These bills
included the National Infrastructure Council Act of 1991 (S.317), the Small Community
Environmental Infrastructure Assistance Act of 1990 (S.729), and the National Infrastructure
Corporation and Advisory Council Act of 1991 (S.769). Each of these proposals are summarized
below:

S.317 proposed a National Infrastructure Council composed of the Secretaries of the Army,
Interior, Transportation, and Commerce, and the Administrator of EPA. The Council was to
develop policy, prepare annual assessments of infrastructure needs, coordinate a national program
on infrastructure literacy in primary and secondary schools, and assess priorities for Federal
investment. Also proposed were infrastructure technology transfer, technical assistance and R&D
programs. An advisory board was also proposed consisting of national government organizations
such as the National Governors Association , National League of Cities and others.

S.729 proposed an USEPA grant program for Small Community Environmental
Infrastructure Assistance for constructing public water systems, wastewater systems and
treatment works, solid waste treatment facilities and underground storage tanks. Eligible
communities could not exceed 2,500 in population, and would have had to be economically
distressed. Cooperating states would have cost-shared 25 percent of the project funding. An
office of Community Environmental Infrastructure Assistance was also proposed for the Corps
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of Engineers for the construction and Management of similar projects for communities less than
25,000 in population which were economically distressed.

S.769 proposed a National Infrastructure Corporation with an Advisory Council composed
of the Secretaries of the Army, Interior, Transportation, Commerce and the Administrator of
EPA. The Corporation would have conducted needs studies and hold hearings, with a National
Infrastructure Revolving Trust Fund proposed to provide interim funding for State nominated
projects. Programs in R&D, technology transfer, and an economic study on the value and worth
of infrastructure were also proposed, along with a National Infrastructure Institute.

Many of the other transportation proposals that were not enacted were anti-recession bills
which relied heavily on either additional expenditures or accelerated spending from trust funds.
A number of proposals addressed infrastructure within the context of aid to small or rural
communities, or as an anti-poverty measure. Most of the bills which proposed R&D efforts
centered on MAGLEYV initiatives.

From the financing perspective, several proposed bills called for the removal of infrastructure
trust funds from the unified Federal budget, and their was significant interest in lessening the
limits on tax-exempt financing for environmental projects. In fact, their was significant interest
in the implementation of a wide variety of environmental infrastructure programs.

Council recommendations that have been thus far ignored by the 102nd Congress include:
incentives for maintenance and low capital techniques, infrastructure R&D and technology
transfer (other than MAGLEYV)), clarification of the government roles, public works professional
training, and a national commitment to invest more efficiently or in greater amounts.

Finally, this survey focused on the public works infrastructure modes presented in Fragile
Foundations and it should be noted thai there were a number of proposed bills of note on other
infrastructure categories, such as telecommunications.

ISTEA: THE IMPACT OF ECONOMIC STRUCTURE ON CONGRESSIONAL
PUBLIC POLICY

This background paper will address the impact of the changing structure of the national
economy on the elected officials and policymakers who allocate infrastructure investments. This
includes, at the Federal level, examining how changing economic interests affect the poliucal
constituencies of Congress.

This paper will analyze Congressional positions on key elements of ISTEA and overlay this
assessment with the economic structure patterns across the nation. These two perspectives will
be compared and inferences made regarding the relationship between economic and policy
priorities in making infrastructure investment decisions.
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Y. Stimulating Innovation
aad Technology Transfer

A key output of the first phase of the ACIR facilitated dialogue was the need identified for
enhanced technological innovation through Federally provided research and development (R&D)
programs and improved technology transfer mechanisms. Three topics requiring special attention
emerged, resulting in the formulation of the in-depth inquiries outlined below. These studies
address key issues regarding: infrastructure innovation, Federal public works R&D, and
technology transfer. An early background paper on R&D innovation is also summarized in this
section of the report.

PUBLIC WORKS INFRASTRUCTURE INNOVATION"

The participants in the ACIR workshops agreed that there was a major Federal role in
promoting the innovation and dissemination of new infrastructure technologies; however, most
also concurred with the findings of a recent report by the Congressional Office of Technology
Assessment (OTA) concluded that Federal agencies have not focused R&D programs to make
public works programs and projects more productive and cost effective. State and local
governments benefit from R&D products only after a very long technology transfer process of
development, testing, marketing, evaluation, modification, and dissemination. This length of
time, coupled with the lack of investment in public works R&D, and other perceived barriers,
make this area relatively unattractive for researchers. The result is a large gap between
infrastructure needs and R&D products.

This study responds to this issue by identifying the obstacles that challenge the successful
generation and dissemination of innovative research, including the unique transfer problems
associated with "on-the-shelf” technologies available from past Federal R&D. The study also
examines the opportunities to promote innovation in the construction, management, and
maintenance of public works infrastructure.

The study, recently completed, was conducted by the U.S. Army Corps of Engineers
Construction Engineering Research Laboratories (USACERL). USACERL'’s work included an
extensive literature review and the conduct of a workshop on the challenges and opportunities of
promoting innovation in the public works R&D that attracted a distinguished group of experts
from academia, government, and industry.

The study focused on four critical areas of interest. First, it examined barriers to
infrastructure innovations and innovation adoption processes. Second a model for a national
strategy on Infrastructure Research and development (R&D) and Technology Transfer (IRTT) was
developed, as shown on Figure 3.
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Third, based on the IRTT model, the process of technology dissemination was examined in
detail, including a review of selected technology transfer models. Finally, a mechanism was
developed for the transfer of currently available innovative approaches by incorporating and
expanding three diffusion models: The Rogers, the Shaffer, and the NASA (National Aeronautics
and Space Administration) models.

The literature survey and workshop discussions generated seven major categories of barriers:
1) cultural values and social perceptions, 2) governmental structure and regulations, 3) risk and
liability, 4) public and private partnership issues, 5) funding, 6) size and type of infrastructure
projects, and 7) education, research and technology transfer systems.

A list of six specific barriers was developed based on their importance and the practicality of
applying method to overcome them. These barriers include:

— Lack of a Federal initiative (focus) for defining the policy and vision for national
infrastructure technology (R&D).

— Inadequate technology transfer mechanisms.

— Lack of public awareness.

— Complexity of regulations.

— Reluctance to innovate for fear of legal liability.

— Inadequate organizational management for innovation adoption.

Recommendations were formulated to address these six critical areas. Table 5 provides a
summary of these key obstacles along with recommended methods to overcome. For a full
dlscussnon of these 1ssues the mder is referred to the final report entitled Challenges and

ks Infrastructure (Volumes 1 and 2), included in the
series of Federal Infrastructure Strategy Program reports as IWR Reports 93-FIS-2, and 93-FIS-3.

FEDERAL PUBLIC WORKS INFRASTRUCTURE R&D*

The Federal government has been and continues to be a principle provider of public works
R&D. However, baseline information regarding the specific Federal infrastructure R&D
programs has not been consolidated or analyzed in the past.

Therefore, an inquiry was undertaken to identify the Federal agencies directly or indirectly
involved in infrastructure R&D, as well as the areas of research emphasis and the funding
dedicated to these programs. The study also examined how Federal agencies administer and
prioritize infrastructure R&D, while baseline R&D funding trend data was developed and
disaggregated into public works categories, and by Federal agency, office and laboratory. The
role of the U.S. government in infrastructure R&D was contrasted and compared with selected
European nations and Japan towards evaluating financial commitments, resource levels, and
institutional arrangements.
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Methods to Overcome

Lack of a Federal initiative (focus) for defining
the policy and vision for national infrastructure
technology (R&D).

Diverse and fragmeated governmental structure and
private sector organizations dealing with
infrastructure: fragmented R&D efforts throughout
the nation.

Create a comprehensive Federal initiative to
establish a national infrastructure policy that will:
(1) Act as a catalyst for innovation; (2) Keep abreast
of international R&D for new technologies; (3)
Foster intergovernmental partnerships between State
and local governments to develop improved fiscal
and political tools for promoting innovation.

Inadequate technology transfer mechanisms.

Lack of public- and private-sector R&D cooperation:

lack of R&D partnerships between the public and
private sectors.

Develop adequate technology transfer mechanisms
and commit necessary resources to support them;
greater leadership from all levels of Government in
support of R&D programs, and development of
inceatives to reward R&D investment by the private
sector.

i Lack of public awareness.

| Public opposition; discordance with widespread
| cultural values: "not invented here” syndrome;

| emphasis on short-term benefits, not long-term

| benefits to the nation.

Active partnership with community groups; building
awareness and support groups; communicate with
Congress; create mechanisms to resolve controversy;
effective education related to key technologies and
relevant research; communicate the importance of
innovation in a national context.

| Complexity of regulations.

t Governmental technical standards and regulations are
| complex and sometimes contradictory; increasing
rate of legal challenges; obsolescence of regulations.

Developing flexible standards to accommodate
technological and design innovation; regular review
and appropriate revision of regulations affecting
major technologies.

Reluctance to innovate for fear of legal liability.
Conservative approaches intended to reduce potential
risks; highly visible and publicized failures are

| penalized while successes go unrewarded; reluctance
| of financial institutions to fund infrastructure projects
with unusual potential risks.

Risk-sharing to encourage innovation; peer
evaluation of innovation; demonstrations of
innovation, adequately monitored and documented;
dissemination of the findings of the demonstrations
to all potential users.

Inadequate organizational management for
innovation adoption.

Resistance to innovation that did not involve the user
in defining the problem and specifying the solution;
resistance to change; lack of flexibility in
regulations; emphasis on short-term, high-visibility

| results; tendency to cut funding for "unglamorous”

| public works programs in favor of more visible

| programs.

e
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Promote top management commitment; nurture
active change agents; empower active technology
gatekeepers and technology transfer task forces;
comprehensive user training programs; promote
Total Quality Management (TQM) of all the
processes in innovation and technology transfer;
innovative financing of public works projects.




As part of the study a comprehensive survey of Federal departments and offices was made,
with the results indicating that public works research R&D, while concentrated in a relatively
small number of Federal laboratories, is more extensive than documented in previous studies.
Specifically, 32 of the 257 Federal laboratories identified by the Federal Laboratory Consortium,
primarily in the Departments of Transportation, Defense, and Energy, and the Environmental
Protection Agency, are engaged in public works infrastructure research. Observations note the
lack of an integrated national infrastructure R&D policy, and recommendations include the
cooperative development of a national public works research agenda by the Federal, state and
local governments, and the private sector.

The research was performed by the American Society of Civil Engineers’ Civil Engineering
Research Foundation (CERF) in cooperation with the Corps of Engineers Civil Engineering
Research Laboratory, and the University of Illinois. The support and assistance by the Federal
Laboratory Consortium was integral to the completion of the research. The work has been
recently completed, with a draft report issued by CERF entitled Federal Public Works
Infrastructure R&D: A New Perspective, initially published as CERF Draft Technical Report No.
92-F1003. A final report, including recommendations for further action, is being published by
the Corps as IWR Report 93-FIS-5.

TECHNOLOGY TRANSFER DEMONSTRATION PROJECTS

It is clear that many obstacles impede the development and application of a Federal
technology transfer processes. Significant advances in technology have occurred over the last 15
years, yet innovation in public works are relatively few. Much work has focused on these
problems, including on the difficulties of transferring currently available Federally developed
advances into practice. A major barrier to adopting public works innovations has been the lack
of effective vehicles for demonstration projects. The Office of Technology Assessment (OTA)
concluded in its 1991 report to Congress that "cooperative joint efforts between government, and
private sector suppliers to demonstrate and evaluate new technologies for safety, durability, and
long term costs are excellent ways to spread the risk and overcome some of the difficulties of the
procurement process for new technologies."”

In response to these needs, the Corps of Engineers is pursuing a range of technology transfer
demonstration projects as part of thee Federal Infrastructure Strategy program. Some of these
initiatives are being conducted to address dissemination opportunities associated with Corps of
Engineers technology, and are presented in Section VIII of this report. In addition to the
initiatives associated with available Corps technology, a comprehensive research effort was also
initiated to address the broader objective of improving the processes for transferring infrastructure
related technology from Federal R&D programs into practice within municipal public works
agencies.

This study is being facilitated by the Civil Engineering Research Foundation (CERF), the
research instrument created by the American Society of Civil Engineers (ASCE). The work is
being co-sponsored by a range of Federal agency partners, including: the Federal Highway
Administration (FHwA), the Environmental Protection Agency (EPA) and the Bureau of
Reclamation, Department of the Interior. In addition, other agencies who have agreed to serve
on the Study Advisory Group (SAG) include: the National Institute of Standards and Technology
(NIST), the Western Area Power Administration, Department of Energy (DOE), and the Corps
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Waterways Experiment Station (WES), with other agencies also expected to accept invitations
to join.

The effort includes the identification and conduct of ten demonstration projects through the
application of a five step technology transfer process: (1) problem identification, classification,
and priority; (2) problem and technology matching; (3) market survey; (4) technology
demonstration partner identification; and,(5) technology demonstration.

CERF will utilize a literature search and survey of public works practitioners to identify
problems within the municipal public works community that require the infusion of new
technology. The problems will be classified into subject areas and prioritized in coordination with
the SAG. The matching of problems and technology will include a comprehensive review of
Federal R&D programs and outputs, including patents, licenses, and CRADA’s. The market
potential of the candidate technologies will be tested, and technology transfer agencies and
manufacturers identified for the actual demonstrations.

STIMULATING INNOVATION

This background paper was prepared by Jeffrey J. Walaszek, Chief of the Corps Construction
Engineering Research Laboratories Public Affairs and Marketing Communications Office.** The
paper explores the benefits of R&D innovation and outlines common barrier to technology
transfer, including : ineffective communications, human resistance to change, and organizational
and industry constraints. Methods to overcome these barriers are discussed, including specific
Corps programs currently in place. The general suggestions included: the development of peer
communication support, institutionalizing technology transfer, the use of demonstration projects,
and public-private partnerships.

The importance of patent licensing agreements, and cooperative research and development
agreements (CRDA’s) are also emphasized in the process design of R&D products. The roles of
the various Corps of Engineer laboratories in Army R&D are outlined, with a specific focus on
the objectives of the Construction Productivity Advancement Research (CPAR) Program. Finally,
USACERL’s work with the American Public Works Association on the labs’ Pavement
Maintenance Management System (PAVER) is used as an example of a professional society or
trade association working to make a nonpatentable product developed by the Federal government
available to its constituents.

This paper, which preceded the in-depth inquiry on the challenges and barriers facing

infrastructure innovation, is planned for publication as part of IWR’s Occasional Paper series for
the Federal Infrastructure Strategy.
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VI. Adequacy of Investment Levels
and Financing Mechanisms

INVESTMENT LEVELS

One characterization of the value of the Nation’s infrastructure is in terms of its monetary
worth. The value of the capital stock represented in the Nation’s roads, bridges, mass
transportation, airports, ports and waterways, water supply, wastewater treatment, and solid waste
disposal facilities is estimated to be about $2.7 trillion, slightly over 20 percent of the country’s
total public and private capital stock.* Federal, State and local governments currently spend
about $140 billion annually on building, operating, and maintaining these facilities.**

However, infrastructure is not an end in itself. Although infrastructure is often seen as
physical project outputs such as a highway, a bridge, a dam, or a port, the true output of
infrastructure is the performance of a service. Infrastructure’s importance to the Nation is derived
from its ability to perform, or the degree to which it achieves stated functional objectives, such
as the movement of people, the reduction of congestion or accident rates, the value of flood
damages averted, or the improvement of shipping times. As McDowell and Bell point out, even
well engineered public works facilities may be of little value if the services they provide are not
available when needed, if they are located improperly, if they are operated inefficiently, or if they
are allowed to deteriorate and to fall into disuse.*

That infrastructure services are an important underpinning of the modern economy is a largely
undisputed premise. However, what is not as clear is at what level should public works
investment be targeted, and how should that investment be allocated.

The current literature reflects controversy over whether the Nation’s level of public
investment in infrastructure has been sufficient. Arguments on either side of the debate are
usually supported by past public spending statistics. A review of the literature would allow one
to conclude that public investment in America’s infrastructure is currently declining, rising, and
staying about the same, depending on the time period analyzed and the context of the statistics
used. Remarkably, it is possible to reach all three of the above conclusions simultaneously
without engaging in a contradiction. American public works spending is rising, falling and
staying constant, all at the same time, depending on the context of the numbers consulted. A
detailed examination of this seemingly paradoxical state of affairs is provided in the background

paper Interpreting Trends in Federal Infrastructure Investment, which appears as Appendix C of
this repor.

In addition, an interim output of the in-depth inquiry on the economic study of Federal
infrastructure investments, previously discussed in Chapter IV, includes the design of an
overarching framework to organize, characterize, and understand the data and the investment
trends for different types of infrastructure. Disaggregated data for the Federal and non-Federal
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expenditures for the public works categories outlined in Fragile Foundations, both in the past and
projected into the future, are being collected, organized and analyzed. The resulting database will
be comprised of the Nation’s infrastructure spending in the categories of transportation (highways
and bridge_, airways and airports, mass transit, and intermodal), water resources development
(flood control inland and deep-draft navigation, water supply, and waste water treatment), and
waste management (solid and hazardous).

FINANCING

The 1980’s resulted in major changes in infrastructure financing. Federal infrastructure aid
declined proportionally while state and local financing played increasingly important roles.
However, all levels of government are facing increased budget constraints, and many state and
local governments now lack adequate funds to meet perceived infrastructure needs.

Cost-sharing changes, such as the provisions of the Water Resources Development Act of
1986 (P.L. 99-662), have placed greater emphasis on "beneficiary pays” principles and have
resulted in local sponsors contributing substantially larger portions of infrastructure project costs.
Sponsors are required to be more active partners in all planning, financing and implementation
decisions, and they often need much more information in order to assess the local public finance
impacts of their project related decisions.

One of the ACIR interagency task forces ( Group 6) is focusing on the issues associated with
revenue diversification, while several other technical studies have addressed financing innovations
in state government, and the role of tax exempt financing in infrastructure development. Finally,
another research effort was initiated to develop and implement a system aimed at local
government use for estimating the expenditure and revenue impacts of public works projects.
Each of these efforts are summarized below.

Task Force on Revenue Diversification

This task force is examining the development and use of diversified revenue sources to
support infrastructure investment initiatives. In recognition of the declining Federal role in the
direct funding of public works, agency representatives will share experiences regarding alternative
financing mechanisms at all levels of government. Topics include: pricing investments with a view
towards the "beneficiary pays" principle, increased emphasis on instituting user fees, greater
reliance on revolving loan funds and investment pools, potential tax code modifications (including
tax-exempt financing), public/private revenue diversification partnerships, and interagency or
inter-trust fund transfers.

Financing Innovations in State Government

Local governments often face major financing and management obstacles in planning,
maintaining, and rehabilitating existing infrastructure. In some cases State governments have
instituted a variety of innovative techniques to assist local jurisdictions obtain needed public
works. This techmcal study, whlch is documented in the report prepared by the Urban Institute
tltled D all { d f g - )
hggg_ngmms exammed programs in nine states to support local water supply, wastewater
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treatment, and solid waste efforts. This report will be published by the Corps of Engineers as
Report IWR 93-FIS-6.

The study includes the results of a literature survey and interviews of state administrators
focused on examples of innovative State assistance methods. The report also provides Federal
agencies with a perspective on successfully applied techniques, and concludes with several
suggestions for relatively low cost activities that could be undertaken by the Federal government
in support of state and local infrastructure efforts.

The range of state techniques examined include innovative financial measures, the provision
of technical assistance, the use of the terms and conditions of infrastructure loans and grants to
screen projects, the use of project selection incentives, the application of decentralized
decision-making, the use of bond banks, monitoring and evaluation assistance, and the
accomplishment of needs assessments. Table 6 presents a summary of the state programs
examined.

The principle finding of the study is that state governments can exercise a wide range of
influence to guide and support local implementation of infrastructure facilities in addition to
simply providing dollars. Specific examples include:

Several states are usmg the opportumty prov1ded by ﬁnancxal ass1stance programs to
require local governments to adopt a variety of public works practices. These include
the: the development of capital improvement plans; the adoption of fee and charges; the
establishment of dedicated funding for infrastructure maintenance; and the adoption of
water conservation incentives.

2. Scope of Infrastructure Financial Assistance. Some states are also broadening the impact
of grant and loan programs by extending the scope of activities that may be financed by

the program. These "expanded uses” are sometimes applied to activities not directly
related to the provision of physical infrastructure, such as for nonpoint source runoff,
groundwater estuary and coastal protection, or wetlands and water quality protection.

3. Project Selection Process. The criteria used by states to select the specific infrastructure
projects which receive loans and grants can be utilized to foster desirable public works
management practices or environmental initiatives, such as water conservation and water
reduction programs. In some cases the application of procedures for assigning "bonus
points" are used to encourage efforts towards environmental or management goals.

4. Technical Assistance. Several states have innovative technical assistance programs for
very small and/or rural communities. These include assistance aimed at reducing the cost
of public works projects, and programs related to help communities operate and manage
existing infrastructure facilities. Of particular note is New York State’s Self-Help
Support System, a public-private partnership which is currently being introduced in
several other states under the Small Town Environmental Program by the U.S.
Environmental Protection Agency and the Renesselaerville Institute.
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Clean Water Act Revolving
Loan/Grant Program

Grants to soil and water conservation districts for
equipment purchases

Water Pollution Control
Revolving Fund

Public Infrastructure Program
(Build Illinois Program)

Illinois Rural Bond Bank

Project selection bonus points for best
management practices

Financing for water related projects as part of an
economic development program

Financial assistance to local governments

Technical assistance regarding issuance of bonds

Clean Water Act Revolving Fund
- Nonpoint Source Pollution

Program

Cost sharing assistance to landowners for erosion
control conservation measures

Maryland Clean Water Act Revolving Fund | Loans to cleanup lake eutrophication
Program
Missouri Soil Tax Fund Sales tax dedicated for soil conservation measures
New York Department of Environmental Innovative public-private partnership for technical
Conservation, Health and State, assistance to small rural communities aimed at
and the Renesselaerville Institute; | reducing costs of infrastructure projects
Self-Help Support System
North Carolina | Clean Water Revolving Loan and | Adoption of sewer ordinances, fees and charges
Grant Program for conservation efforts
Project selection bonus points for water
conservation and water loss reduction programs
7 Annual reporting requirements
Ohio Public Works Commission "State | Terms and conditions of financial assistance
Issue #2"
Special requirements for community planning
Decentralized decisionmaking
Emergency assistance and small government
programs
Project monitoring and annual reporting
Tennessee Department of Environment and Innovative technical assistance to improve

Conservation, and University of
Tennessee’s Institute for Public
Service: Municipal Technical
Advisory Service

operation and maintenance of infrastructure
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State Agency | Type of Innovation

Texas Water Development Board: Special requirements for financial assistance
Program for Economically
Distressed Areas
Utah Drinking Water Board Drinking water loans include special requirements
for financial assistance
Department of Environmental State needs assessments to prioritize projects
Quality
Clean Water Act State Revolving | Loans for soil and water conservation projects
Fund
Washington Department of Community Special requirements for financial assistance
Development: Public Works
Trust Fund Use of revolving fund for nonpoint source
pollution projects

Selection bonus points for best maintenance
practices, willingness to cost share and fiscal

management ability
‘ Technical assistance in form of capital
\ improvement planning manual
: Wisconsin Department of Natural Resources:
Clean Water Fund Maintenance compliance requirements for
wastewater treatment systems

Cost sharing based on best practices for pollution
Nonpoint Source Pollution Contro} | abatement

| I Wi tba—

5. Decentralized Decision-Making. The concept of decentralized decision-making for state
programs is an alternative to traditional state administration of infrastructure loan and

grant programs. Such regionalization allows state programs to respond more directly to
community needs, although it may result in the inconsistent application of project
selection criteria. Decentralization also has a greater potential for local politics to intrude
more explicitly into the decision process.

6. State Bond Banks. State bond banks can provide significant advantages to local
jurisdictions. By pooling the bonds of a number of different local governments and
issuing bonds in their behalf, state bond banks compensate for the differing credit ratings
of the participating communities, thus allowing them to receive equal treatment in the
bond market. Local entities using state bond banks tend to pay less to finance projects
since by joining together they can often obtain lower interest rates than most individual
local governments.
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7. Monitoring and Evaluation. The legisiated requirement of some states for annual reports
has been expanded and used as a project monitoring mechanism to help identify
infrastructure marketing needs, milestone and financial accomplishment, and the
identification of problems. A few states are also incorporating a sample of field
verification site visits to assess the extent of compliance to previous mandates and to
document lessons learned.

Finally, the study also identified a number of recommendations to the Federal government
for national assistance efforts based on the examples provided by the state programs. These
recommendations are aimed at providing states and local governments with information on a
national basis that they could adapt to their own circumstances. Such a Federal role could include
such relatively low cost efforts as supporting the preparation of guidance materials on: project
selection procedures; procedures for undertaking assessments of future needs; guidance for states
conducting program evaluations; and, the reporting to all states on innovative state assistance

programs.*’
The Role of Tax Exempt Financing in Infrastructure Development

The tax status of municipal bonds is part of the larger policy debate regarding whether it is
appropriate for the Federal government to subsidize local infrastructure construction, and if so,
whether exempting municipal bonds from Federal taxation is the proper mechanism for providing
that subsidy. This background study, which was conducted for the Federal Infrastructure Strategy
by Apogee Research, Inc., is documented in the report titled Effects of Federal Tax Policy on
Infrastructure Investment, and will be published by the Corps of Engineers in IWR Report
93-FIS-6. The study reviewed the provisions of the Tax Reform Act of 1986 and its amendments
that effect tax exempt bonds and their use for state and local financing of public works projects.

The Tax Reform Act of 1986 contains several provisions that restrict or place conditions on
the use of tax-exempt bonds to finance infrastructure facilities. These provisions have generally
been assumed to have discouraged the use of tax exempt bonds and increased the cost of providing
basic public infrastructure services. The Act has been viewed as impacting issuers in three ways:
by reduciag the volume of tax-exempt bonds that can be issued to finance infrastructure, by
increasing the costs associated with those bonds that are tax exempt, and by forcing some projects
to be financed through taxable bonds.

The study examines the volume of tax exempt bonds issued over the period 1979-1989 in
order to assess the impact that the 1986 Tax Reform Act had on the ability of state and local
governments to finance public works projects, and also reviews the trend of infrastructure costs
to verify whether the Act has indeed resulted in more expensive projects.

The study revealed that over the 1979-1989 period, the volume of tax exempt bonds issued
to finance infrastructure has remained steady in real terms, while the volume of taxable bonds has
risen slightly. Since the volume of tax-exempt bonds has not changed significantly, it is possible
to conclude that infrastructure investment is continuing at the pre-tax reform level. However,
whether the post-tax reform sample period has fully responded to the Act, and whether these
levels of investment meets the nations’s current infrastructure needs, remain as outstanding issues.
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The study also concluded that although the tax-exempt investment has maintained a steady
pace, the Act has had the unintended effect of increasing the costs for public works facilities.
Four major factors were identified as contributing to this increase: higher tax-exempt interest
rates, a narrowing of the market for the tax-exempt bonds by eliminating certain large-volume
institutional buyers, delays in issuing bonds due to the Act’s limitations on the volume of private
activity each year, and the resulting increase of taxable public bonds which increases borrowing
costs significantly.*

Local Public Finance Impact (LPFI) Model

The objective of this research is to develop and implement a system of procedures for
estimating the expenditure and revenue impacts of water resource projects at the state and local
government levels. The model will focus on estimating the project’s practical consequences on
local public revenues and expenditures, such as secondary employment and income effects. The
model is being constructed from the point of view of local public officials and their decision
making processes for providing public services. It could be used by local governments to assess
the potential relationship between future expenditures and revenues towards the development of
a fiscal policy action plan.*

Work includes a literature review, model design based on standard outputs of existing models
(e.g., Input-Output and Economic Base), and the development of a computer-aided program that
implements the LPFI model, along with supporting technical documentation and on line data
sources to operate the model.

The methodological approach will be sufficiently flexible to accommodate a broad range of
infrastructure projects, and will be consistent in terms of data requirements with the Corps
Regional Interindustry Program (RIP), Multi-Regional Variable Input Output Model (MRVIO),
and Small Area Assessment Model (SAAM). Estimated government finance outputs will include
revenue categories such as: intergovernmental transfers, taxes (sales and gross receipts, property,
individual and corporation income), charges and miscellaneous revenues, and other revenue
(utility, liquor store, insurance trust), while estimated expenditure categories will include:
education, health, transportation, police, fire, recreation, welfare nd housing, sanitation, finance
and administration, and other ex - titures.

The model will operate or. . main-frame computer at the U.S. Army Construction
Engineering Research Laboratories (USACERL).
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VII. Managing Programs and
Improving Performance

The initial phase of the interagency coordination highlighted several recurring management
issues, primarily involving the need for management initiatives involving the areas of
performance, incentives, and capital budgeting. In response to these needs, three interagency task
forces (Group 3 on Deferred Maintenance, Group 4 on Regulatory and Administrative Relief, and
Group 5 on Streamlining Permitting for Public Works Projects), and three in-depth inquiries and
several background papers on management improvement topics have been initiated with the
assistance of third party subject matter experts. These program elements are presented below.

TASK FORCE ON FLEXIBLE AND PERFORMANCE BASED REGULATIONS

Issues involved with Federal regulation and unfunded mandates affecting state and local
governments are being examined towards the development of more flexible, performance-based
regulations and the clarification of regulatory roles and responsibilities at all levels of government.
The role of processes such as negotiated rulemaking and dispute resolution in he formulation of
more flexible rules are being explored. Examples of successfully drafted and implemented
performance-based regulations are being shared, and the effective use of the Regulatory
Flexibility Act of 1980, including its attention to small governments, is being examined.

TASK FORCE ON ENVIRONMENTAL DECISIONMAKING FOR PUBLIC WORKS

This workgroup is focusing on a specific Federal regulation concerns regarding the need to
simplify and streamline permitting procedures. The objective of this effort is to reduce
infrastructure investment costs and minimize implementation delays, while still insuring
environmental protection. Issues involving the sequential steps and separate decision points, the
many separate agencies involved (each with differing responsibilities and procedures), and the
overlapping Federal, state and local requirements, are being addressed.

Attention is being given to more effective uses of the National Environmental Policy Act
(NEPA) to improve the coordination of environmental reviews, mitigation plans, and permit
requirements, and the consideration of increasing state permitting approvals in lieu of multiple
state, local and Federal controls. Finally, the task force is exploring the development of a Federal
strategy to further intergovernmental environmental sensitivity, facilitate informed environmental
decision-making, and to assist non-Federal interests in meeting environmental requirements in a
timely manner.
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TASK FORCE ON DEFERRED MAINTENANCE PRACTICES

Issues being addressed include the utility of incorporating the accounting practice of including
long term accrued liability as an element of Federal decisionmaking, pricing and budgeting for
infrastructure investments. The practice of accounting for the accrued or unfunded liability of a
capital asset is being examined, including publicly reporting postponed Federal maintenance
spending as a financial liability in order to increase the visibility of deferred maintenance
decisions. Examples of past government or other deferred maintenance accounting systems is
being presented, while the relationships between maintenance accounting and Federal agency
programming and budgeting is being explored.

PUBLIC WORKS MANAGEMENT PRACTICES AND BARRIERS

This is a study aimed at identifying and evaluating the roadblocks which prevent municipal
public works departments from operating effectively, and developing strategies which would
improve the performance and operating efficiencies of these agencies. The Corps identified an
ongoing project by the American Public Works Association (APWA) which will, with
supplemental requirements, further these goals.

Local infrastructure problems such as revenue shortfalls, decreased Federal aid, increased
liability costs, and the deterioration of key public works facilities, have led the APWA to develop
and publish a manual of over 400 management practices.®® These practices are designed to assist
public works managers in planning for and improving performance. In an iterative
self-assessment process, APWA instructs municipal managers regarding the practices, followed
by local application and feedback to APWA, with subsequent revision and modification to the
practices manual.

As part of this study, the Corps has joined with APWA and the National Academy of Public
Administration to specifically apply an enhanced version of the assessment process to twelve
state/local agencies across the nation to determine the perceived legislative, administrative, and
technical roadblocks which impede implementation of improved management practices. The types
of public works functions to be assessed include: municipal engineering, design, construction,
buildings, grounds, equipment, potable water, solid waste collection, solid waste processing and
disposal, streets, snow and ice control, stormwater and wastewater.

APWA and NAPA have assembled expert panels to perform the case studies over the spring
and summer of 1993. The panels have developed a pre-site visit package, questionnaire, and
evaluation check list, to be used for the local interviews. NAPA is also working towards
providing an abbreviated questionnaire to be use for a broad based mail-out survey.

APWA publicized the program at their national conference and the newsletter mailings to
member local governments. The number of agencies expressing interest in the program provided
a large pool of potential sites.

Public works agencies were subsequently selected to insure that both rural and urban areas
were represented, and to reflect locations varying in geographic, climactic, and demographic
settings. Of course, the willingness and level of commitment expressed by the various agencies,

62 MANAGING PROGRAMS @




along with the need to obtain a wide representation of public works functions, also guided the
selection process.

The following agencies have been selected to serve as case studies:

Wakefield, Massachusetts
Pittsburgh, Pennsylvania
Atlanta, Georgia

Lawrence, Kansas

Waukegan, Illinois

St. Paul, Minnesota

Round Rock, Texas

Billings, Montana

Snohomish County, Washington
Foster City, California

Los Angles, California

Arizona Department of Transportation

Outputs of the process will include APWA/NAPA's evaluation of the Federal legislative,
regulatory, administrative and technical issues judged as significant obstacles to improved service.
NAPA will lead the evaluation phase and will also recommend options to overcome the barriers,
including drafts of potential legislation or revised administrative or regulatory mandates; methods
that could serve as incentives to insure the maintenance of capital assets; and proposals to
facilitate the adoption of new technologies.

INFRASTRUCTURE MAINTENANCE: PERFORMANCE ACCOUNTING

The vulnerability of infrastructure due to maintenance deferral is increasing as budget
constraints confront all levels of government. Deferral, coupled with temporary, low-cost
maintenance procedures, have become more common as government officials face difficuit
decisions regarding the allocation of scarce resources across the country. One proposed solution
is to increase the awareness, visibility, and accountability of maintenance deferrals by requiring
explicit display of such decisions in the financial accounting and budgeting processes of
government. Some suggest that reformed accounting and reporting systems would improve
infrastructure management decisions by forcing decisionmakers to recognize the financial
ramifications of maintenance decisions in annual budget priority discussions. Information on the
performance of public infrastructure is not currently a integral part of the Federal budget process
of the United States.

The purpose of this study is to determine the utility of accounting systems that provide strong
incentives to ensure adequate maintenance of capital assets by increasing the visibility and
accountability for the practice of deferred maintenance. The costs of deferred maintenance will
be examined, and the links between accounting requirements and maintenance spending will be
assessed. A range of depreciation methods will be explored for public works systems.
Recommendations could address improvements in Federal accounting methods, including the use
of disincentives to deferred maintenance by public works decision makers.
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The study includes a literature search, the convening of an expert advisory panel, and the
examination of case studies (at least one Federal agency, and also U.S. city or state governments,
or the systems used by other nations) where innovative practices concerning infrastructure
maintenance and accounting mechanisms are currently being applied. Specifically the use of
renewals accounting techniques, which obviate the need for an assumed project life, will be
examined as an alternative to depreciation accounting methods for public works.

Finally, a comparison of public and private sector accounting practices and decisionmaking
will be accomplished, and a case study comparison of applicable methods documented.

REFORMING FEDERAL BUDGETING FOR CAPITAL PROGRAMS

There is a growing concern that the structure of the Federal budget does not adequately
integrate capital investment plans or methods in the management of public works infrastructure.
Although almost all states have some sort of a capital budget, the Federal budget structure and
processes do not fundamentally recognize capital spending. Critics charge that Federal capital
expenditures are sacrificed in the interest of balancing budgets because their long range benefits
are often not recognized nor reflected in basic budget decisions. However, it is recognized that
merely changing the budget procedures may not address the issue, since any new procedures
would still be imposed on the current program structure, institutions, and management policies.

This objective of this study is explore the administrative, institutional and programmatic
methods for improving the Federal government’s capital investments. It will address Federal
capital programs in nine categories in three major areas: transportation (highways, air, mass
transit, intermodal), water (water resources, navigation, water supply), and waste (water, solid,
and hazardous). After identifying the Federal capital programs in each of the nine categories, a
literature review will focus on defining goals for successful capital asset management, and a
survey of capital management programs will be used to formulate benchmarks against which the
Federal programs can be compared.

A panel of experts with background in the relevant Federal programs, financial management
and capital budgeting will work with the Corps to recommend realistic and practical capital
investment goals, and to determine to what extent the existing Federal capital programs are
meeting these goals.

CAPITAL BUDGETING LESSONS

This paper addresses the fundamental issues regarding the concept of capital budgeting
towards understanding the budgeting, accounting, and asset management implications of the
process. It critically examines the conceptual and philosophical arguments underlying capital
budgeting, and analyzes the relationship between budgeting reforms and improved management
decisions. Actual instances of budget mechanism changes are described at state government
levels, and inferences are made regarding the effectiveness of the resulting policy changes, and
lessons learned documented.*

This paper, which served as the basis for the ongoing in-depth inquiry on capital budgeting,

will be published as part of IWR’s Occasional Papers series for the Federal Infrastructure
Strategy.
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INFRASTRUCTURE SUMMARIES

As part of the Federal Infrastructure Strategy the Corps of Engineers’ Institute for Water
Resources developed a consolidated listing and summary of reports published between 1981 and
1991 that reflect an interest in the condition of the Nation's public works infrastructure. Reports
of interest included those addressing national scope policies and issues related to infrastructure,
national needs assessments for one or more categories of public works, the financing and
management of infrastructure systems, and other special topics on infrastructure strategy issues.

The summaries report is being used as a living reference document during the Federal
Infrastructure Strategy Program. The first edition was published in 1991, with an updated version
issued early in 1992. A final edition is planned for 1993 as IWR Report 93-FIS-7. This latest
update will include new infrastructure related work completed in 1991 and 1992, as well as any
past reports that may have been omitted.
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VIII. Putting Theory into Practice:
The Corps of Engineers Response

The ongoing coordination between Federal agencies regarding the development of a Federal
infrastructure strategy reflects the desire of these agencies to respond to the NCPWI’s challenge
to serve as responsible partners in a cooperative effort to improve the condition of the Nation’s
infrastructure. However, achieving measurable results is largely dependent on the upon the
initiatives of each agency towards the improvement of programs residing within their own
purview. In many ways, the Corps own programmatic response to the Council’s
recommendations has served as a model for development of the Federal Infrastructure Strategy
(FIS) effort.

This chapter presents a brief summary of key examples of Corps of Engineers’ initiatives and
FIS background studies which typify the Federal commitment to long-term infrastructure
improvement. This includes the establishment of the Headquarters’ Infrastructure Task Force to
coordinate the application of infrastructure improvements to Corps programs. Of additional
interest, are two early products of the Corps’ Institute for Water Resources which explore the
conceptual applications of the NCPWI’s recommendations that ultimately led to several ongoing
elements of the FIS program. This chapter concludes with a summary of other ongoing Corps
research aimed at improving technology transfer and investment analyses, and other ongoing FIS
interagency cooperative studies.

CORPS OF ENGINEERS INFRASTRUCTURE TASK FORCES

In January 1989 the Chief of Engineers established an internal Infrastructure Initiatives Work
Group (ITWG) to determine the agency response to the findings of the National Council on Public
Works Improvement (NCPWI, 1988). This workgroup was chaired by the Director of the Civil
Engineering Research Laboratories and also included senior Corps leaders having expertise in
infrastructure from the viewpoints of the Corps’ Civil Works, Military Programs, and Research
and Development missions as applied to new construction, operations, maintenance, and
rehabilitation and repair.

The IIWG final report, f Engin In re Initiatives, July 1989,
eventually led to the Corps Director of Civil Works (DCW) establishing a Infrastructure Task
Force in 1990 to provide the strategic oversight needed to apply the recommendations of the
NCPWI to Corps programs. The Task Force was headed by the DCW, and included
representatives from the Corps’ Headquarters, regional and field offices, and laboratories.
Outputs of the Task Force included a Corps of Engineers Inf] Action Plan to maintain
and improve the quality of agency infrastructure through the use of innovative technologies,
improved data collection and decision-making analyses, and enhance management techniques and
investment strategies. The Task Force’s efforts were aimed at the coordination of a corporate
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response to the Council’s challenge, and resulted in a broad application of technical and
management infrastructure improvements to Corps programs, as described throughout this
chapter.

DEVELOPING A FEDERAL INFRASTRUCTURE STRATEGY

An carly output of the FIS program, this paper, by L. Vallianos and E.Z. Stakhiv of the
Institute’s Policy and Special Studies Division, was first published by the Universities Council on
Water Resources in their 1991 Autumn Updaie (see Appendix H). The paper documented the
Corps of Engineers’ initial thinking on the FIS program and described the strategy’s formative
activities. It also included a specific focus on Corps of Engineers infrastructure activities that
addressed the recommendations of Fragile Foundations by aiming to increase the productivity and
performance of the Corps civil and military programs.

The Corps activities described include:

1. Construction Productivity Advancement Research (CPAR) Program;

2. Inland Navigation Investment Priorities (INIP);

3. Repair, Evaluation, Maintenance and Rehabilitation (REMER) Research Program;

4. Dredging Research Program (DRP);

5. Hydropower Efficiency Improvements Program;

6. Construction Partner Program;

7. Life Cycle Project Management (LCPM) program; and

8. Policy and Procedures Study for Project O&M.

Finally, the paper also argues that there is evidence that the various Federal agencies are
taking positive individual actions to improve the effectiveness of their respective programs.
Examples of such actions include the recent strategic plans of the Departments of Transportation
and Energy.”

MANAGING THE NATION’S INFRASTRUCTURE: The Role of the Corps of Engineers

Another early effort, this working paper by J. Delli Priscoli, E.Z. Stakhiv and J. Westphall
actually predated the initiation of the Federal Infrastructure Strategy. The paper discusses the
Corps perspective on and potential contribution to the Nation's infrastructure needs. The authors
argue that the Corps technical capability, diverse experience and focus on program management
uniquely qualifies it to provide engineering service to the nation.**
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The paper asserts that the Corps existing civil and military programs could serve as a
prototype for a Federal strategy that addresses the major needs of public works, as outlined by
the Council:

cost sharing based on user pays principles
improved performance

accountability for cost, schedule and quality
innovative financing, partnerships and joint ventures

Several specific prototype programs are recommended, including the application of a
revolving grant/loan trust fund to the Corps traditional civil works engineering services based on
the grant/loan program proposed by Senator Moynihan (S.2088, 100th Congress). Four water
resources programs were suggested as examples where grant programs could be applied: dam
safety/rehabilitation, small flood control projects, single purpose water supply, and a package of
near term infrastructure measures focusing on research and development, innovative financing,
intergovernmental training, and the cleanup of hazardous and toxic waste.

CORPS OF ENGINEERS TECHNOLOGY

A number of currently available technologies developed by the Corps of Engineers were
considered for demonstration under the Federal Infrastructure Strategy (FIS) program. It is noted
that, in accordance with Section 7 of the Water Resources Development Act of 1988 (P.L.
100-676), the Corps has initiated a collaborative research and development program with the U.S.
construction industry nown as CPAR, the Construction Productivity Advancement Research
Program.’> CPAR has received strong industry support, and has proved to be an effective means
for the Federal government to identify, develop, and apply productivity-improving recearch in
partnership with the private sector on a cost shared basis. However, CPAR is designed to best
respond to ideas received from industry and does not specifically address the need fo: improving
the diffusion of "on-the-shelf" technology.

Therefore, one area of emphasis for the FIS demonstration program was improving the
transfer process for existing Corps of Engineers technologies. Two currently available
technologies were chosen: (1) the nondestructive pavement evaluation and overlay design process
developed by the Pavement Systems Division of the Corps Waterways Experiment Station (WES),
and (2) the water use forecasting system known as IWNR-MAIN developed by the Corps Institute
of Water Resources (IWR). These projects are summarized in the paragraphs below:

Nondestructive Pavement Testing

Many of the highways, roads, and streets managed by state and local governments across the
nation require major rehabilitation. Most agencies apply a standard overlay in all cases, which
is often not cost effective. Some pavements are structurally sound and a less extensive surface
treatment would provide the rehabilitation needed. With WES’s nondestructive evaluation
procedure using the Falling Weight Deflectometer (FWD), the structural adequacy of the
pavement can be assessed, and the materials properties can be determined to design rehabilitation
strategies that perform with reduced life cycle costs.*
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WES is directing the technology transfer process. The Federal Highway Administration
(FHwA) is serving as a partner in the project. FHwA engineers are assisting in the calibration
of the pavement overlay design procedure to insure that results will conform to presently used
methods, and they will also assist in the distribution of the products (video tapes, computer
software, etc.) that will be produced.

The American Public Works Association (APWA) is serving as co-sponsor of the project.
They have facilitated the search for candidate government agencies for the demonstrations, and
will conduct a one day seminar and an equipment demonstration with the selected engineering
firms at each site.

Three locations have been selected for the demonstrations based on their willingness to
participate, their need for pavement rehabilitation, and the goal of geographic/climatic diversity:
Cincinnati, Ohio, Warren County, Mississippi, and the San Francisco/Berkeley Bay area,
California. The Corps is entering into Cooperative Research Agreements (CRADA's) with each
government. The local agencies are responsible for furnishing pavement design, maintenance,
and rehabilitation records for the pavements selected.

At each of the selected locations WES will issue contracts to qualified engineering firms to
perform the FWD work. The Corps will prepare and issue guide specifications for use in the
testing, and will furnish the procedure for the pavement evaluation, including all software and
design methods to be used.

IWR-MAIN

Deteriorating water supply and distribution systems, coupled with growing concentrations of
people and industry greatly contribute to increasing the demand for water, particularly in water
short regions. Insuring the availability of adequate future water supply depend on the ability to
reliably forecast needs, to implement cost effective conservation programs, and to fund water
projects. The IWR-MAIN system can provide reliable forecasts and assess the effectiveness of
conservation measures.

The IWR-MAIN (Institute for Water Resources Municipal And Industrial Needs)
state-of-the-art forecasting system is specifically designed for forecasting water requirements
within a defined study area, commonly a city, county or water utility service area. Water
requirement forecasts can be disaggregated by water use sector, for residential,
commercial/institutional, industrial and public/unaccounted uses, and by seasonal differences.*’

IWR-MAIN is currently used by a number of state and local users, and the number of Federal
applications, both civil and military, are increasing. Most users have identified two features
which make IWR-MAIN particularly valuable: the ability to interact with, select and control the
determinants of water use within the model, and, the ability of the model to evaluate the
effectiveness of proposed water conservation measures prior to their implementation.

IWR is guiding the technology transfer process through an IWR-MAIN Users Group,
including representatives from the public, private and professional sectors, towards the goal of
facilitating the training, application, and continuing enhancement of the model to address evolving
needs. Current members of the group include the Corps of Engineers (IWR), the American Water
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Works Association (AWWA), the American Public Works Association (APWA), and Planning
and Management Consultants, Ltd.

User group activities are funded by IWR-MAIN users as well as revenues from the training
courses. APWA is responsible for administering the groups activities, and, in conjunction with
AWWA, leads outreach and information dissemination activities. PMCL is responsible for the
preparation and packaging of proprietary software for distribution through the users group, and
they will prepare the user manuals and system descriptions to be published by IWR, APWA,
and/or AWWA,

Coordination to date has resulted in the publication of a training course workbook for
TWR-MAIN version 5.1, the delivery of a training course at Kentucky State University, and the
planning of additional training courses and update of the manual, in conjunction with the new 6.0
version of the model.

PROGRAM IMPROVEMENT INITIATIVES

The Corps of Engineers is specifically undertaking a number of efforts which are aimed at
improving the quality of data and analysis used to manage infrastructure programs, make
investment decisions, and assess the impact and performance of those decisions. Many of these
programs are discussed in the Vallianos and Stakhiv background paper Developing a Federal
Infrastructure Strategy which is summarized above and presented in Appendix H.

It must be emphasized that improvements resulting from these research programs are actively
applied to Corps of Engineers’ programs through the publication of agency manuals and circulars
that institutionalize the use of the new techniques. For example, the Corps budget Engineering
Circular (EC) is revised annually to incorporate state-of-the-art criteria and procedures resulting
from program related research.

In addition to the previously discussed initiatives, other key efforts to improve infrastructure
data and/or analysis include the Risk Assessment Research Program, and the National Operation
and Maintenance Program Plan of Improvement (an element of the Policy and Procedures Study
for Project Operation and Maintenance). As discussed below, these efforts are cross-cutting,
examining infrastructure investments from several different perspectives, including greater use
of risk analysis and performance-based decision making.

The Risk Assessment Research Program

This is an ongoing effort to extend the application of risk and uncertainty methods within the
planning and design functions of the Corps civil works program. The program has evolved from
an initial focus on dam safety risk considerations to a broader research program that has applied
risk analysis to a wide spectrum of economic, design, environmental and management aspects of
the Corps water resources program.

The current program includes the development of comprehensive economic risk analysis
procedures for water resources and water transportation planning and management, hydrologic
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analysis, environmental analysis, and decision making for project operations and maintenance.
Specific recent efforts include:

1) Risk-based benefit-cost analysis for the major rehabilitation program, including the
development of analytical procedures for calculating reliability costs and recommending
changes in policies for reliability and hydropower capacity.

2) Risk management strategies for water resources investment, including a review of Corps
and external approaches to decisions incorporating risk analysis.

3) Risk-based planning, management and decision support system of maintenance dredging,
including development of a risk-based sedimentation model and evaluation of dredging
decision process.

4) Quantifying and applying risk aspects of flood damage functions, including the
development of uncertainty parameters for flood damage reduction benefit computations.

5) Risk-based procedures for the economic evaluation of reservoir storage reallocation.

6) Risk analysis applications for environmental goals, including the development of a dredge
disposal risk model.

7) Risk analysis for local protection project safety, function and workability.

For example, for engineering analysis one recent emphasis has been on developing a specific
methodology for evaluating pile structures using new reliability methods. A second example, for
the planning area, involves procedures for specifically addressing the risk and uncertainty
elements of a flood control evaluation, such as those associated with the stage-damage
relationship, the frequency-discharge relationship and the discharge-stage relationship.

The Operation and Maintenance Program Plan of Improvement

This is a comprehensive review of current practices for the civil works O&M function, which
accounts for approximately one-half of the Corps total water resources budget. This
comprehensive study is not only identifying improvements to current management practices, but,
based on input from the Office of Management and Budget, is also investigating new methods of
financing and executing the program.

In the programmatic area, the effort includes a policy and procedures study for project
operation and maintenance which is examining the O&M budget process. Several actions have
been identified to improve management of the O&M program through changes in budget
development, execution, reporting and monitoring. Implemented together, these changes are
aimed at more equitably allocating resources on a national basis and reducing the annual budget
submittal documentation for the relatively fixed requirements of projects.

A key aspect of these changes is to rebuild the levels 1 and 2 baseline requirements for each

O&M project in accordance with new, more stringent definitions of baseline effort reflected in
a revised funding level matrix. Once definitive baseline requirements are developed Corps-wide,
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subsequent years’ budget submittals for baseline requirements could be limited to a single baseline
work package with an adjustment for inflation for each project. This could reduce by about 75%
the over 20,000 work items contained in the overall Corps O&M budget submittal, while focusing
the process on the dynamic non-baseline work of primary interest to decision makers.

Other proposed changes involve the out-year budget process, including the formulation of a
mid-range planning tool consisting of a detailed 5-year budget projection for periodic and
non-recurring work items above a selected cost threshold.

INTERAGENCY COOPERATIVE STUDIES

A number of jointly sponsored, cost-shared interagency studies have been initiated in response
to the interest expressed by various Federal agencies in the Federal Infrastructure Strategy
program. Most of these efforts are aimed at sharing data and pooling funding towards an efficient
use of Federal resources in the pursuit of infrastructure related research of mutual interest.
Several of these studies have been described in previous sections on the in-depth inquiries which
are now underway. In addition to these larger studies, several other cooperative joint ventures
with Federal agencies have been initiated on selected topics. These include work in cooperation
with the Environmental Protection Agency, as described below:

Employment Effects of Public Investments in Water Resources Environmental
Restoration

This effort is focused on the development of a methodology for analyzing the employment
effects of public non-capital environmental investments in water resources restoration programs.
The types of activities that are being evaluated include wetlands restoration and mitigation,
riparian zone revegetation, stream channel and bank restoration, and abandoned mine remediation.

The evaluation framework being developed is addressing both long and short-run effects, and,
direct and indirect employment impacts. The methodology is also evaluating the quality and type
of employment, and linked employment effects across the economy. The study includes case
studies in consultation with other Federal agencies in order to illustrate and describe site-specific
effects.

Water Quality - Based Pricing Strategies

This study is aimed at formulating data base of water quality-based pricing strategies for wet
weather utilities. Work includes the a review of current literature in conjunction with a review
of selected storm water and combined sewer overflow utilities and interviews with public and
private sector experts toward identifying the state-of-the-art on the pricing strategies currently
being utilized. It will also identify potential Federal actions to encourage flexible and
market-based water qua'ity and conservation policies at state and local levels.
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IX. Summary and Next Steps

SUMMARY

Much has been done to inventory national infrastructure needs and to develop alternative
strategies in response to these needs assessments. However, despite these efforts, no integrated
Federal policy exists to address the Nation’s many infrastructure problems.

The absence of such an overarching policy limits the Federal government’s ability to
effectively select and manage infrastructure programs, including those involving water resources,
transportation and waste management.

The first phase of interagency coordination working towards the development of a Federal
Infrastructure Strategy has been completed. Participants included representatives of Federal
agencies, state and local governments, public works interest groups and the professional and
academic community.

An output of the first phase of the intergovernmental coordination is the consensus reached
in confirming the work of National Council on Public Works Improvement and others by
identifying the key issues that need to be addressed by a Federal Infrastructure Strategy.

The issues identified include the need for: 1) strategies for more efficient investment, 2) the
reduction of regulatory and administrative burdens, 3) accelerated technology transfer,
4) financing reforms, and 5) improved infrastructure management methods and practices.

A recurring theme within these issues is performance or outcome-based decisionmaking.
While many Federal policy discussions on infrastructure focus on the need for investment, fiscal
constraints at all levels of government highlight the need for the use of meaningful performance
measures in making more efficient investment decisions.

FINDINGS

Preliminary findings, based on the intergovernmental coordination and research completed
to date include:

¢ National goals for infrastructure should make greater use of performance or outcome-based
investment strategies. Needs studies should be more performance-oriented, including both
physical and economic outputs, and directed toward achievement of clear strategic investment
goals.
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¢ Federal infrastructure investment decisions should be more consistently aimed at improving
public works performance, and should be based on the uniform application of analyses such
as cost-benefit evaluations.

¢ Unintended Federal regulatory and administrative burdens in providing infrastructure
should be relieved, while flexibility in spending Federal aid and in complying with Federal
and state mandates is needed.

¢ Regulatory procedures should be examined for opportunities for streamlining public works
permitting to reduce investment costs and delays while protecting the environment.

¢ The potential for new Federally developed technologies to address national infrastructure
problems is great. However, significant cultural, administrative, legal, and management
barriers currently impede the transfer of Federally developed technology to other sectors.

¢ Several changes are needed to increase the effectiveness of Federal technology transfer,
including designating a centralized focus for a national infrastructure R&D policy with
enhanced intergovernmental partnerships.

¢ Federal financing reforms are needed in order to improve the efficiency and equity of
infrastructure investments. Emphasis should be placed on developing and using diversified
revenue sources including: bond banks, revolving loan funds, tax-exempt bonds, pricing
mechanisms, and intergovernmental funding, including having beneficiaries paying a greater
share of infrastructure costs.

¢ Management methods and practices should focus more on the performance of services (as”
indicated by output measures) rather than on facilities and operations "inputs".

¢ Maintenance planning and deferred maintenance reporting practices should be considered
to improve the management of existing infrastructure stock.

e Capital budgeting should be considered by all levels of government, and the use of
low-capital techniques and performance incentives should receive greater attention.

NEXT STEPS

The current coordination between the various infrastructure interests will continue with a
focus on the specific issues identified during the first phase. Completion of the initiative, with
interim documentation published as results become available, is aimed at facilitating the dialogue
within the Federal and non-Federal communities as policy development continues.

A second round of interagency workshops facilitated by ACIR has been initiated for Federal
agencies to work together on cross-program topics addressing six of these issues.

Ongoing in-depth inquiries, technical studies and background papers for a wide range of
topics will be coi::pleted to further develop the technical and management foundations for strategy
development.
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The conduct of the program will continue to emphasize interagency participation while
focusing on the central theme of improving infrastructure performance. The results of the
interagency task forces and other strategy activities are being closely coordinated through the
Office of the Assistant Secretary of the Army for Civil Works with the National Economic
Council’s working groups on Infrastructure Finance and Infrastructure Management, while the
scope of ongoing work will remain flexible to enable the program to address evolving policy
issues as needed.

The results of the deliberations by the six task forces and the various inquiries and technical
studies will be synthesized into a final Federal Infrastructure Strategy report early in Fiscal Year
1994. Based on the findings to date, it is expected that the resulting Federal strategy will include
recommendations addressing the following infrastructure elements:

e More consistent use of outcome-based performance measurement and decisionmaking;

o Strengthened procedures for investment budgeting;

¢ Improved applications and usage of investment analyses;

e A centralized focus for national infrastructure R&D policy;

e More effective Federal technology transfer mechanisms;

e Improved management methods and practices for infrastructure programs;

® Better planning and tracking of infrastructure maintenance;

e More practical and effective approaches to the Federal regulation of infrastructure;

e A timely, less costly, and more effective process for issuing approvals for public works;

¢ Practical financing programs linked to specific infrastructure plans.
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A SUMMARY OF PREVIOUS REPORTS: THE CONTEXT OF THE
INFRASTRUCTURE DEBATE

Introduction

The condition of the Nation’s
infrastructure has been a subject of
widespread interest beginning in the early
1980’s. In 1981, a study by Pat Choate and
Susan Walter, America in Ruins: The

Decaying Infrastructure, challenged the
Nation to pay more attention to the

maintenance of public facilities essential to
national economic growth.

The study recommended the
preparation of a Special Analysis to
accompany each annual Federal budget,
outlining the Nation’s public works needs
within the context of national economic
performance. It also called for the
Executive Branch to undertake an inventory
of national public works needs, and for
Congress to utilize the inventory in the
preparation of a capital budget framework
that would match phased capital investments
to both short-term cyclical and long-term
needs. Other suggestions included efforts to
reduce regulatory and other delays in the
construction of public facilities, and an
initiative by the Advisory Commission on
Intergovernmental Relations (ACIR), or a
new body constituted for the purpose, to
review the public works responsibilities of
each level of government and propose
guidelines for reallocating functions and
responsibilities.!

America jn Ruing was followed by
numerous reports through the 1980’s and the
early 1990’s which debated the fundamental
issues surrounding infrastructure need,
investment strategies, and the clarification
and/or reform of the roles of all levels of
government in providing and maintaining
public works. The following paragraphs
summarize the findings and recommen-

dations of nine subsequent key national
infrastructure studies which are central to
the ongoing strategy development. For a
consolidated listing and summary of national
scope inquiries into the subject of public
works infrastructure, readers are referred to
the Corps report: Infrastructure Summaries,
last published in January 1992. An up-
dated edition is planned in 1993 as IWR
Report 93-FIS-7.

Public Works Infrastructure: Policy
Considerations for the 1980’s

This 1983 report by the
Congressional Budget Office (CBO)
analyzed specific investment needs in the
public works categories of transportation
(highways, public transit, air traffic control
and airports) and water (water resources,
water supply and wastewater treatment).
Contrary to the findings of America in
Ruins, CBO found that the selected modes
of public works were generally functioning
adequately at present spending levels.
Although CBO found some unmet needs, the
study concluded that traditional national
studies often overstated the need for capital
facilities and that funding priorities should
be reordered rather than increased. It also
concluded that problems related to the
deterioration of service associated with
existing facilities were often due to overuse
caused by inadequate pricing.?

Hard Choices: A Report on the
Increasing Gap Between America’s
Infrastructure Needs and Our Ability to
Pay for Them

In 1984 the Joint Economic
Committee of the U.S. Congress, through
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the University of Colorado at Boulder,
completed a study that focused on the range
of financing issues associated with public
works projects in the transportation and
water categories. The purpose of the study
was to develop aggregate estimates of
national infrastructure needs and available
revenues to address these needs through the
end of the century.

The study concluded that the Nation
is facing a serious, but manageable, problem
related to the condition and adequacy of
basic infrastructure facilities. Specifically,
state and local infrastructure outlays have
declined from 2.2% of GNP in 1961 to
1.9% in 1982, and have been reduced across
all regions of the nation. For the 23 states
studied in detail, the examination of
projected revenue to address future
infrastructure needs for the years 1983 to
2000 resulted in a shortfall of about $290
billion (1982 dollars). For the country as a
whole, the funding expected to be available
for infrastructure needs within the selected
categories resulted in a financing gap of
approximately $450 billion (1982 dollars).}

The single most dominant national
need identified was highways and bridges,
and on a regional basis, the greatest
highway needs projected for the Midwest.
Water supply was the predominant water
need, with the greatest need projected in the
South-Central and Western regions.

Fragile Foundations: A Report on the
Nation’s Public Works

The most comprehensive national
study was the 1988 final report of the
National Council on Public Works
Improvement (the "Council”, 1984-1987).
The Council was created by the Public
Works Improvement Act of 1984 (P.L. 98-
501) to assess the state of infrastructure in
the United States. The Council was to
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specifically analyze: age and condition
changes; methods of finance; trends in
financing methods; maintenance needs; and
expenditures needed for improvement. Nine
categories of infrastructure were examined
by the Council: highways, roads, and
bridges; airways and airports; mass transit
systems; intermodal transportation; ports,
waterways and other water resources
projects; water supply; wastewater
treatment; solid waste disposal; and,
hazardous waste management.

The Council’s conclusions reflected
the preparation and synthesis of over 5000
pages of research material involving dozens
of infrastructure topics, and the results of
numerous public hearings and other public
forums. Although the final report concluded
that the state of the Nation’s infrastructure
stock was not as poor as previous reports
had purported, there was a danger that, if
action is not taken, further deterioration of
public facilities will threaten the Nation’s
economic productivity.

In its report to the President, the
Council specifically found "convincing
evidence that the quality of America’s
infrastructure is barely adequate to fulfill
current requirements, and insufficient to
meet the demands of future economic
growth and development."* The Council
also concluded that current performance
levels of infrastructure systems are difficult
to determine in the aggregate. Nevertheless,
the Council summarized the relative per-
formance of the major infrastructure
categories in the form of a “report card" on
the Nation’s public works (Figure A-1).

The report called for a doubling of
the Nation’s capital investment and for
renewed attention to the maintenance of
public works facilities. The full text of the
Council’s recommendations are presented in
Figure A-2. The debate over the Council’s
recommendations resulted in a rush of other




Subject
Category

Grade

Figure A-1

Successes/
Recent Changes

Problems/
Future Weaknesses

HIGHWAYS

Federal and state gas tax increases have injected
new capital into the system. This. along with in-
ceased O&M spending, has improved pavement

conditions. However, quality of service in terms
of congestion is declining.

Spending for sysiem expansion has fallen short of
need in high-growth urban and suburban areas.
Many roadways and bridges are aging and require
major work. Needs of most rural and smaller

y d availabl Highway Trust
Fund has a sizeable cash balance.

TRANSIT

Federal capital grants have helped improve quality
of service in some areas, but overall productivity
of the system has declined significantly. Growth of
transit vehicles is double the rate of increase in
ridership. Diverting people from cars is increas-
ingly difficult.

Mass transit is overcapitalized in many smaller
cities and inadequate in large. older cities.
Systems rarely are linked to land-use planning and
broader transportation goals. Maimenance has
been ermatic and inadequate, especially in older

Cities.

AVIATION

In general, the aviation system has handled rapid
increases in demand safely and effectively.
However, service has begun to decline in the face
of increasing airport and airspace congestion as a
result of strong traffic growth. The air traffic con-
trol system is currently undergoing a $16 billion
modernization.

Congestion is the system’s primary problem.
Despite recent increases in authorizations. sizeable
cash balance remains unspent in the Airport and
Airway Trust Fund. The air traffic control system
needs substantial upgrading to maintain safety.

WATER
RESOURCES

Water Resources Act of 1986 made cost-sharing
mandatory for many types of water projects. This
change should improve project selection and
reduce overall project costs.

Cost-sharing will improve efficiency but also in-
crease local costs of water projects. Poorer com-
munities may find it difficult to finance projects.
Implementation is often excessively siow and
cumbersome.

WATER
SUPPLY

While regional performance varies, water supply
stands out as an effective, locally-operated pro-
gram. Strict new standards created by the 1986
Safe Drinking Water Act will require drastic in-
creases in water rates over the next decade.

Many public water systems suffer from pncing
below costs. inability 1o meet purity standards, or
source contamination. Storage and distribution
systems arce deteriorating in some older cities and
supplies are limited in some parts of the West and
several cities along the East coast.

WASTEWATER

Over 75% of U.S. population is served by secon-
dary treatment plants. Shift from federal grants to
state revolving loans may improve efficiency of
plant construction. Broadened focus on nonpoint
source poliution and groundwater contamination
may accelerate progress toward cleaner water.

Despite $44 billion federal investment in sewage
treatment since 1972, water quality has not im-
proved significantly. This is due in part to uncon-
trolled sources of pollution, such as run-off from
farmiand and roadways. Overall productivity of
secondary treatment facilities is declining,
resulting in an increase in water quality
violations.

SOLID
WASTE

Testing and monitoring of solid waste facilities are
more rigorous as a resuit of tougher environmen-
tal standards. Waste-to-energy technology is grow-
ing as alternative to landfills. More aggressive
‘¥aste reduction. separation. and recycling efforts
are beginning at the local levei. However, few
states have moved boldly on these measures.

Nation faces significant costs of adequate and safe
facilities. Limited data suggest trends toward fewer
but safer landfills. rapid growth in resource
recovery. and little progress toward waste reduc-
uon. Pubiic opposiuon 10 siung ail types ol
facilities is a major problem.

HAZARDOUS
WASTE

Funding for site clean-up has increased five-fold
since 1986, but progress has been siower than ex-
pected. Only a small fraction of the two tons of
waste per capita produced in America each vear
1s being treated safely. Major challenge is still
ahead of us.

Nation has forfeited much of its opportunity to
reduce waste before it is produced. Waste control
legislation promotes "end-of-pipe” rather than
source reduction solutions. Congressional man-
dates and schedules may be overly optimistic,
given administrative resources. A massive backlog
of poisons and needed cleanup projects faces the
nation.
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No single approach is adequate to ensure the future viability of America’s
infrastructure. A broad range of measures is necessary to make a meaningful difference
by the tumn of the century. Specifically these should include:

. A national commitment, by all levels of government and the private sector, to
increase capital spending by as much as 100 percent above current levels.

Clarification of the respective roles of the Federal, state, and local governments in
infrastructure construction and management to focus responsibility and increase
accountability.

More flexible administration of Federal and state mandates to allow cost-effective
methods of compliance.

Accelerated spending of the Federal highway, transit, aviation, and waterways
trust funds.

Financing of a larger share of the cost of public works by those who benefit from
services.

Removal of unwarranted limits on the ability of state and local governments to
help themselves through tax-exempt financing.

Strong incentives for maintenance of capital assets and the use of low-capital
techniques, such as demand management, coordinated land use planning, and
waste reduction and recycling.

Additional support for research and development to accelerate technological
innovation and for training of public works professionals, and

. A rational capital budgeting process at all levels of government.
None of these steps will be easy or unopposed. But the increasing cost of delay is

certain. The Council urges the President, the Congress, and the Nation’s state and local
leaders to act on the agenda immediately.

Source: National Council on Public Works Improvements, Fragile Foundations,
1988.
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reports, including several by the Congress-
ional Budget Office, and the Congressional
Office of Technology.

New Directions for the Nation’s Public
Works

This 1988 study fulfilled the require-
ments of P.L. 98-501 that the Congressional
Budget Office (CBO) review and report on
the findings of the National Council on
Public Works Improvement, and also dis-
cusses polices that the Congress might
consider to improve the effectiveness of
infrastructure programs at the request of the
Senate Budget Committee.

CBO’s report pointed to the
difficulties in assessing infrastructure
programs, ranging from the fundamental
problem of adequately defining the national
scope of public works to be characterized as
infrastructure, to the problematic issue of
measuring how much infrastructure
investment is needed to sustain economic
growth. With regard to the latter issue,
CBO challenged the recommendation by the
Council that national infrastructure outlays
should be increased by as much as 100
percent. Instead, CBO placed greater
emphasis on ensuring the economic
efficiency of each investment or project.
Their report stated that "although further,
carefully selected investments in public
infrastructure may well be productive, there
is little evidence that substantial, across-the-
board increases in current programs would
be more productive on average than private
investment. "’

The report also outlined a number of
options aimed at making Federal infra-
structure policies more effective, including:
better pricing of infrastructure services
(more reliance on user fees), improved
targeting of Federal services, the delegation
of more decisionmaking responsibility to

state and local governments, and fostering
greater intermodal competition by either
(1) ceding to states and localities greater
discretion in the use of Federal subsidies, or
(2) changing the manner in which the Fed-
eral government allocates those subsidies.

Rebuilding the Foundation: A Special
Report on State and Local Public Works

Financing and Management

The purpose of this study by the
Congressional Office of Technology
Assessment (OTA) was to evaluate how
technologies, management and financing
could improve public works and make them
more efficient and productive. Throughout
the study, the OTA utilized an advisory
panel and public workshops as mechanisms
for study participants, and a host of
government, industry, and private citizen
reviewers to contribute a broad range of
perspectives.

OTA found widespread agreement on
the need to maintain and upgrade public
works, and to increase support for
infrastructure. The report concluded that
benefit charges and earmarked taxes have
proven to be relatively reliable and
politically acceptable revenue sources.
Although many state and local governments
have successfully increased the levels of
these charges and taxes for specified top-
priority public works projects, OTA
cautioned that in areas where property taxes
have reached extremely burdensome levels
for low- and fixed-income homeowners,
greater emphasis should be placed on use of
revenue-raising approaches that exert
"income-impacts” which are more broadly-
based.®

The report noted that increases in
Federal fuel taxes, which provide approxi-
mately 24% of total national expenditures
for highways, could provide a major boost
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in the funds allocated to the transportation
infrastructure. OTA maintained that such
tax increases are less likely to encounter
opposition from the large and powerful
transport and construction industries if the
associated tax revenues are dedicated to
transportation improvements.

OTA also concluded, however, that
benefit charges and private sector strategies
frequently are not workable for low-growth
districts, or small rural communities. In
such districts and communities, private
capital investment in infrastructure projects
is unlikely to pay off because credit costs
are high, and residents have limited ability
to pay higher user fees. OTA recognized
that while issues related to benefit charges
are difficult, such issues are not without
solutions. Before embracing user fees as a
major means of financing, decision makers
will want to weigh and address each
carefully.

Finally, OTA’s research indicated
that state and local public works problems
could be eased significantly if the Federal
Government developed and implemented a
national transportation policy and
restructured transportation and
environmental program management,
including congressional oversight.

Delivering the Goods: Public Works

Technologies, Management, and
Financing

This comprehensive report by OTA
(1991) responds to requests from the House
and Senate public works committees by
examining ways to reform Federal policies
and programs towards making public works
more effective. The report focuses on a full
range of infrastructure modes, including:
highways, bridges, mass transportation,
airports, ports and waterways, water supply,
wastewater treatment, and solid waste
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management; and addresses the key issues
associated with the Federal institutional and
management frameworks, and the financing
and research needs.

OTA identified several immediate
steps, including: 1) refocusing Federal
programs to fit the many new environmental
standards, demographic shifts, energy use
trends and industrial changes that have
transformed the nature of many public
works problems, 2) increasing the national
investment in public works, despite budget
constraints, and 3) identifying priorities to
frame the Federal infrastructure agenda,
such as the reauthorization of the Federal
highway program.’

How Federal Spending for
Infrastructure and cther Public
Investments Affects the Economy

This CBO study, published in July
1991, examined the effect on the economy
of three broad classes of Federal investment
spending: physical infrastructure, including
programs for transportation and environ-
mental facilities; human capital, including
programs that increase the skills and
productive knowledge that people bring to
their work; and intangible capital, such as
research and development. Within each of
these categories, the study examined
spending trends, discusses the rationales for
that spending, and reviews evidence on the
contribution of public investment to
economic performance.

The report concludes that Federal
investments in physical infrastructure such
as highways and aviation projects would
yield economic rates of return higher than
the average return on private capital, with
the highest economic benefits associated
with maintaining existing infrastructure
assets and from expanding capacity in highly
congested facilities. Likewise, the study




indicated that certain types of Federal R&D
(for example, basic and academic research
in science and engineering) offer significant
economic benefits. Finally CBO noted that
although the economic effects of some
Federal human resource programs (such as
job training) have led to modest economic
gains, most human resource programs have
been designed to further non-economic
goals, and assessing them for their economic
returns is very difficult.®

Paying for Highways, Airways, and
Waterways: How Users can be
Charged?

The Congressional Budget Office
(CBO) published this report in May 1992 in
response to a request from the Senate
Committee on the Budget. The study
examines the advantages and disadvantages
of alternative user fee structures, including
existing taxes for highways, airways, and
waterways. The study addresses the concept
of revenue adequacy - whether public works
revenues can recover infrastructure
investment costs. It notes that a framework
to evaluate revenue adequacy, in conjunction
with measures of economic efficiency,
provides the criteria by which infrastructure
financing should be evaluated.

The study concludes that existing
Federal taxes produce enough revenue to
fund current spending on the nation’s system
of highways, although the present highway
tax structure is not as efficient as it could be
since the fees do not closely reflect the costs
imposed by various classes of users. For
example, the revenues generated from oper-
ators of heavy trucks do not cover the
pavement damage these vehicles cause,
while the level of highway congestion is not
reflected in current automobile charges from
fuel taxes.’

For airways, the study found that the
total revenues from airline passenger ticket
and international departure taxes, air freight
taxes, and general aviation fuel taxes, cover
all investment spending by the Federal
Aviation Administration, but do not pay for
all operating costs. Taxes paid by
commercial air carriers were found to be
adequate, while those of general aviation fall
short. It also concluded that aviation taxes
do not closely correlate with the costs of
FAA services, and charges reflecting the
marginal costs of the air traffic control
system, including congestion fees, may meet
the criterion of revenue adequacy.

Finally, the report notes that users of
the inland waterways pay fuel taxes that
amount to less than ten percent of the
spending by the Army Corps of Engineers
for the system. Although these taxes appear
efficient in that they approximately reflect
the users’ marginal costs on a system-wide
basis, some segments of the inland waterway
system cost much more to operate than
others. The report suggests that users of
low-cost waterways may be subsidizing
those of higher-cost waterways, although
more data is needed to estimate marginal
costs with greater confidence.

Trends in Public Infrastructure Outlays
and the President’s Proposals for
Infrastructure Spending in 1993.

This paper by the Congressional Budget
Office examines trends in spending for
infrastructure by all levels of government
over the last 35 years, and reviews the
President’s proposals for Federal spending
on infrastructure in 1993.1° The paper also
reviews the extent to which data on trends in
spending can inform policy choices about
how much the nation should spend. Eight
categories of infrastructure facilities are
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addressed: highways, mass transit, rail,
aviation, water transportation, water
resources, water supply, and wastewater
treatment. The data used in the analysis
was compiled by the CBO from the Office
of Management and Budget, and the Bureau
of the Census.

Although total aggregate public
spending for infrastructure rose in real terms
throughout much of the 1956-1989 period,
the study found that the patterns in spending
differ greatly between capital outlays
(primarily the construction or rehabilitation
of facilities) and noncapital outlays
(primarily the operation and maintenance of
facilities); between Federal outlays and state
and local spending; and among outlays for
different types of infrastructure. These
trends reflect three themes:

e Capital outlays have been far more
volatile than noncapital outlays, with
spending in the latter category rising
steadily throughout the 1956-1989
period, while the former fluctuating
widely at each level of government.
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® Trends in Federal and state spending
do not always appear closely linked.
Priorities for infrastructure spending
have changed far more at the Federal
level than at the state level over the
last three decades, with Federal
spending moving from highways and
water resources in the 1960s to
wastewater treatment, transit, and
water supply in the 1970’s, before
returning to highways and aviation in
the 1980’s.

e Between 1956 and 1989, state and
local governments averaged nearly
70 percent of total public spending
for infrastructure.  Although the
Federal government plays a
substantial role in providing
infrastructure, state and local
governments remain the dominant
source of funding, with aggregate
spending trends following the
priorities for state and local

governments.
Appendix C, Interpreting Trends in Federal
¢ r n , includes

additional discussion on this topic.
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THE FEDERAL ROLE: A SUMMARY OF FEDERAL RESPONSIBILITIES IN

TRANSPORTATION, WATER RESOURCES, AND WASTE MANAGEMENT

This section briefly summarizes the
various government roles in the provision of
public works, with a primary focus on
Federal responsibilities. There is a
significant body of literature on this topic,
including several of the national infra-
structure studies previously discussed in
Appendix A of this report.

In particular, the National Council on
Public Works Improvement’s series of
reports on nine major public works cate-
gories provide an in-depth analysis of the
roles of government for each infrastructure
mode. In addition, the Congressional Office
of Technology Assessment’s report
Delivering the Goods provides a chapter on
the public works institutional framework,
including a focus on each of the Federal
agency roles.

Table B-1 provides a summary of

lead roles for selected infrastructure
categories. This table is an updated version
of a similar summary contamed m the
Council’s final report,
Note that the wide diversity of public worlm
roles and activities identified by the Council
still exists. In fact, as infrastructure-related
services provided by the various levels of
government continue to evolve, it is
extremely difficult to generalize about lead
agency roles without making many assump-
tions and ignoring numerous exceptions that
cannot be easily portrayed in the summary.
Readers are referred to the documents noted
herein and in Appendix A for more detailed
discussions.

Transportation

Within the surface transportation
sector, the United States has generally
adopted a system of public ownership for
rights-of-way and private ownership of the
transportation vehicles. Although there are
key exceptions (e.g., the railroad system) to
this structure, the manifestation of this
development is the fundamental ownership
role of government.!

For highways and roads, state and
local governments play the dominant owner-
ship role. State and local interests are also
responsible for partially financing and
performing all construction, operation and
maintenance activities, including those for
the Federal Aid Highway system.

For airports and airways, local
governments operate 95 percent of all
publicly owned aviation facilities nation-
wide, including all of the large commercial
airports.? The Federal government plays
the key role in airport financing and is
responsible for operating and maintaining
the airways. Likewise, state and local
governments are primarily responsible for
the ownership and partial financing of the
construction, operation, and maintenance
activities for the urban mass transit systems
across the country. Special districts, which
operate in all states except Arkansas and
Hawaii, control about 70 percent of all state
and local spending for mass transit, and
over 20 percent for airports.’
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Categories of Public Works

Transportation:
Highways
National Highway
System
(incl. interstate)
Other

Airports
Major Commercial
General Aviation &
Smaller Commercial

Airways
Mass Transit
Intermodal

ry
at""nl" r

Water Resources:
Deep-Draft Ports
Ports (landside)
Inland Navigation
Major Dams/Regional

Flood Control
Local Flood Protection
Urban Stormwater
Shoreline Protection
Water Supply (urban)
Wastewater Treatment

Solid Waste

Hazardous Waste:
Currently Generated
Site Cleanup

£
'ﬂ'ﬂa'ﬂ

S
-
S mme
w
o

1
MG
r§mr

LEGEND: F = Federal; = State; L = Local; PS = Private Sector

'Roles and responsibilities in the Federal system are exceeding complex. Therefore, this
table is useful only as a summary for generalized lead roles. It must be recognized that there
are exceptions to these lead roles, and most Federal lead roles for capital and O&M financing
now require cost-sharing with state and local governments.
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The private sector finances, owns, and
operates 75 percent of the nation’s airports,
and contracts to design, build and maintain
most surface transportation facilities.*

The Federal government’s transporta-
tion responsibilities primarily reside in its’
financing, regulatory, and programmatic
administration authorities over the Nation’s
network of highways, roads and bridges,
airports and airways, mass transit, and
intermodal systems. The Federal role is
managed through the U.S. Department of
Transportation and its operating modal
administrations. =~ Federal transportation
programs are largely supported by user-
supported trust funds, including the highway
and transit, and the airport and airway
funds. These funds provide the financing for
the various transportation grant aid programs
to state and local governments. The major
Federal transportation responsibilities are
summarized in the sections below.

Highways

The Federal government’s highway
ownership extends only to those roads on
Federal lands. The primary mechanism for
Federal participation in the development of
the nation’s highways is through the
provision of funding to states and local
governments through grant-aid programs.
Prior to the Intermodal Surface
Transportation Efficiency Act (ISTEA) of
1991, highway funding was made available
under the Federal-Aid System. The Federal-
Aid system was functionally allocated to
include parts of the Nation’s highway
network which are of national interest. This
included all interstate highways, and about
99 percent of all principle arterial, 96
percent of all minor arterial, and about half
of the collector highway miles across the
nation.® As discussed in later sections on
changing roles, ISTEA created a new
National Highway System (including the

Interstate System) which is replacing the
existing Federal-Aid groupings.

Key Federal responsibilities include
planning, setting standards for, and
providing capital financing for the roads
eligible for Federal aid; and conducting
research and development, and performing
demonstration projects, through the U.S.
Department of Transportation, Federal
Highway Administration (FHwA).

Airports and Airways

The Federal government an
important role in each of the th om-
ponents of the aviation system: aiports,
airlines, and airways.

Through the U.S. Department
Transportation’s Federal Aviation Adminis-
tration (FAA), the Federal governmen:
participates in virtually all stages of the
development of major airports. The Airport
and Airway Trust Fund helps finance airport
planning and construction through grants to
more than 3,000 airports across the country.
Originally, all aspects of airline operation
was directly controlled through regulation;
today, aircraft safety remains as the only
aspect of the airline industry so regulated.
In contrast, the Federal regulatory role for
airways (air traffic control) has remained
almost totally controlled by the Federal
government. The FAA operates the air
traffic control system and finances all its
capital and the majority of its operating
costs through the Airport and Airway Trust
Fund.®

Primary Federal responsibilities include
participating in the planning, financing and
construction of major airports, and the
construction of small airports; regulating
aircraft safety; and operating and
maintaining airways, all through the FAA.
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Mass Transit

The roles of the Federal, state, and
local governments in mass transit systems
have been changing over the last fifteen
years, prompted first by declining Federal
funding levels in the 1980’s and, more
recently by ISTEA. However, despite the
funding reductions of the 1980’s, the
Federal government’s financing and
regulatory responsibilities continue to
strongly influence mass transit policies in
urban areas. With the passage of ISTEA,
mass transit systems have their largest
funding authorizations since Federal

programs began in 1964.7

Federal financial participation for
capital projects, and to a much lesser extent
operating expenses, remain as important
sources of mass transit funding. In fact,
Federal influence on mass transit capital
decisions is greater than its funding share
would suggest since much of the state and
local funding is provided as a match for
Federal monies. In contrast to most other
Federal infrastructure grant programs,
virtually all Federal transit grants are made
to local rather than state governments.® In
addition, Federal regulations and mandates
have a major impact on local mass transit
policies, influencing decisions ranging from
bus design to access for the disabled. And
finally, the Federal government serves as the
primary source of funding for research,
technical assistance, and planning activities.

Key Federal responsibilities are
currently carried out through the U.S.
Department of Transportation, Federal
Transit Administration (FTA). These
responsibilities include: providing shares of
planning funds, capital financing and
operating costs; performing research and
development activities, and demonstration
projects; and providing regulatory oversight.
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Intermodal Aspects of Transportation

The National Council on Public Works
Improvement defined intermodal trans-
portation as broadly including the movement
of goods and/or people by two or more
modes of transportation between specific
origins and destinations.” Thus, intermodal
transportation may involve highly complex
freight movements over several multimodal
networks, or a simple commuter connection
between bus and rail.

Over the last fifteen to twenty years
intermodal transportation has emerged as an
increasingly important element for reducing
costs and improving the distribution of both
domestic and international goods. The
continued technological development of
improved techniques such as for container-
ization and air-to-surface exchanges have
served to increase interactions between
transportation modes.

Although the advantages of more
effectively integrating the various
transportation modes into a coordinated
system are widely recognized, relatively
little progress has been made towards true
intermodal planning at the Federal or state
levels.° Although transportation
movements of people and freight are not
entirely uncoordinated, there has been no
consistent historical focus at any level of
government for intermodal planning
activities.

However, the Intermodal Surface
Transportation Efficiency Act (ISTEA) of
1991 mandates a new direction for surface
transportation. = The bill represents a
significant revision of national surface
transportation policies, which for the last 35
years were primarily aimed at the com-
pletion of the Interstate highway network.
ISTEA establishes a policy stating that the
National Intermodal Transportation System




shall consist of all forms of transportation in
a unified, interconnected manner.

Intermodal Surface Transportation
Efficiency Act (ISTEA) of 1991

ISTEA represents a $151 billion plan to
reform transportation policies for the
Nation’s highway and mass transit networks.
The bill authorizes $119.5 billion for
highways and $31.5 billion for mass transit
through Fiscal Year 1996, which represents
an average annual increase of 28 percent
over the previous five year authorization
period. Most important, the bill represents
a significant shift in traditional roles and
relationships, with the central themes being
intergovernmental decisionmaking reform
and spending flexibility."

The two new programs which dominate
the bill each provide state officials with the
flexibility to shift funding from highways to
mass transit facilities. One of the new
programs would establishes a comprehensive
national highway system which includes the
Interstate system and other new and existing
primary and feeder roads. Funding is also
authorized to complete the Interstate system.
The second major surface transportation
program provides for roads, mass transit,
bridges, bicycle paths and other purposes.

Key provisions of the legisiation
have:"?

e Replaced the four existing Federal-
aid highway systems with one new
155,000 mile network designated as
the National Highway System. This
new system includes the Interstate
System (44,000 miles) and other
major roadways which are being
designated from within the existing
Federal-aid highways.

¢ Placed increased emphasis on mass
transit by more than doubling its

authorized funding to $31.5 billion
over six years,

Provided a new flexibility by
authorizing transfers of funds
between most surface transportation

programs in response to state or local
government requests.

Provided for the postponement and
partial repeal of the planned
expiration of the 1990 temporary gas
tax increase; half of the tax would
now be extended until 1999.

Created an enhanced role for local
governments, including increased
responsibilities for metropolitan
planning organizations (MPO’s).
Among other responsibilities, MPO’s
are charged with the preparation of
Transportation Improvement Plans
aimed at optimizing the combined
use of the various surface modes.

Established a new multimodal surface
transportation block grant program,
with substantial funds allocated by
formula to urbanized areas of
200,000 population or more, and
project selections determined by the
MPO’s.

Required that metropolitan trans-
portation plans be consistent with
state and regional air quality plans in
accordance with the 1990 Clean Air
Act Amendments.

Provided authorization of significant
research and development funding
for new and advanced technologies,
such as high speed rail, MAGLEV,
and ‘intelligent® highways, and
includes the creation of a new
National Surface Transportation
R&D Plan, and a Transit
Cooperative Research Program.
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Provided $1 billion in competitive
grants per year for the next six years
for projects to reduce congestion and
air pollution in the Nation’s key air
quality "nonattainment"® areas.

e Created a Bureau of Transportation
Statistics, a National Highway
Institute, and an Office of
Intermodalism within the Department
of Transportation.

® Required states to develop new
performance-based planning and
management  systems, including
systems for highway pavement
maintenance, bridge maintenance,
highway safety, traffic congestion
mitigation, transit facility and
equipment maintenance, and
intermodal transportation activities.

® Required the preparation of state-
wide transportation plans, in addition
to metropolitan plans.

Water Resources

The basis for government’s role in water
resources rests on the Constitutional
authority to promote the public welfare,
regulate commerce, including control over
navigable waters, protect public lands, and
provide for the national defense. It also
rests on the desire to provide an equitable
distribution of needed services, such as
hazard reduction, and on economies of scale
realized by expenditure of public resources,
such as navigable waterways. "

States have a lead role in regulating a
wide range of environmental matters in
accordance with Federal standards and, in
conjunction with local governments and
special districts, have increasingly important
roles in sharing the capital financing and
maintenance of most Federally provided
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water projects. Non-Federal interests also
control the ownership, operation and
maintenance of non-Federal dams, water
supply facilities, local flood control projects,
and stormwater drainage facilities. The
private sector is most active in areas where
the market offers profit-making oppor-
tunities, such as the sale of hydroelectric
power, irrigation and water supplies, and
port landside facilities.

The Federal government provides water
resources services through approximately 25
agencies and departments, although five
agencies are dominant: U.S. Army Corps of
Engineers (COE), U.S. Department of
Interior, Bureau of Reclamation (BUREC),
U.S. Department of Agriculture, Soil
Conservation Service (SCS), Tennessee
Valley Authority (TVA), and the U.S.
Environmental Protection Agency (EPA).
The key Federal water resources roles and
responsibilities are summarized below:

Deep-Draft Ports

The Federal government plays the lead
role in the provision of deep-draft navigation
channels and maintenance dredging in
support of domestic and foreign waterborne
commerce. Unlike the grant programs for
surface and air transportation, the Federal
role in navigation includes directly providing
for both the construction and maintenance of
shipping channels.

The U.S. Army Corps of Engineers
(COE) is responsible for the financing (on a
cost-shared basis), planning, design, and
construction of capital projects associated
with Federally authorized shipping channels
and general navigation works. The Corps is
also responsible for the subsequent main-
tenance dredging for the channels. The
U.S. Coast Guard provides aids to
navigation, while the Maritime
Administration provides subsidies for the
U.S. flag fleet in areas of construction,




repair, refurbishment, and operation. The
Maritime Administration also provides
training of officers of the U.S. merchant
fleet. These agencies are also actively
involved in establishing design standards for
navigation works, regulating navigation
access, and the conduct of research and
development activities.

Inland Waterways

Federal responsibilities for the Nation’s
inland and intracoastal waterways are
focused on the water routes, while the
responsibilities for providing and operating
waterway vessels and port facilities are
entirely non-Federal. While this division of
responsibilities parallels the Federal-non-
Federal roles in the U.S. highway and
airways systems, an important distinction is
that Federal investment in waterways
includes the direct provision of significant
portions of planning, design, construction,
and operation and maintenance services,
rather than the provision of financial
grant aid.

The inland waterways sysiem is recog-
nized as those waterways which are subject
to the waterway user fuel tax. This fuel tax
system is comprised of shallow-draft water-
ways, including both dredged and natural
channels with controlling depths of at least
nine feet on most portions of the network.
These waterways are eligible for Federal
improvement financed in part from the
Inland Waterways Trust Fund.

The Federal government is the largest
single participant in the waterways system
based on investment, although the combined
investments of other participants,
predominantly private enterprises, are
approximately as large on an annual basis.
The Federal agencies most directly involved
in development and operation of the
waterways system are the U.S. Army Corps
of Engineers and the U.S. Department of

Transportation (DOT). The Corps respon-
sibility is to facilitate the movement of
vessels by widening, deepening, and
straightening channels, and regulating water
depths with dams and associated locks. This
encompasses providing, operating and
maintaining almost all of the waterway
elements utilized by commercial navigation,
including the primary navigation channels,
locks and dams (the major infrastructure
facilities on much of the fuel tax system),
river training works, ice control structures,
bridge pier protection works, and mooring
facilities. !

The Department of Transportation,
through the U.S. Coast Guard, is
responsible for vessel and navigation safety,
and provides the aids to navigation and
search and rescue services for the system.
The DOT’s Maritime Administration
promotes the development and efficient
operation of port facilities and waterway
vessels.

Other related Federal responsibilities
include setting design standards, performing
research and development, and regulating
construction activities within the jurisdiction
of navigable waters.

Flood Damage Reduction

The Federal government is the principal
provider of major flood damage reduction
facilities acress the nation. Such facilities
include flood control and multipurpose dams
and lakes, levee systems, channel modifi-
cations, tunnel diversions, and non-structural
projects. In contrast the conveyance of
excess drainage or stormwater runoff is a
management companion to flood control
which is exclusively a non-Federal
responsibility. The conventional distinction
between stormwater drainage and flood
control is that drainage refers to the
conveyance of flows before reaching defined
watercourses.
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The four Federal agencies primarily
involved in providing flood damage
reduction facilities are the U.S. Army Corps
of Engineers, the U.S. Department of
Interior, Bureau of Reclamation (BUREC),
the U.S. Department of Agriculture, Soil
Conservation Service (SCS), and the
Tennessee Valley Authority (TVA). Federal
responsibilities include the direct provision
of a wide array of services ranging from the
initial planning of projects to the actual
construction of facilities, almost all of which
are now cost-shared with non-Federal
sponsors.

The Water Resources Development Act
of 1986 (P.L. 99-662) revised the policies
for cost sharing Federal flood control
projects with project sponsors. Local
sponsors will now finance 25 to 50 percent
of the cost of flood control projects, with
mandatory contributions during the
construction period.

Specific Federal roles include: providing
a portion of capital financing and
performing project planning, design and
construction activities on a cost-shared basis;
operating and maintaining major flood
control and multipurpose [including water
supply, hydroelectric power, recreation, fish
and wildlife purposes] dams and lakes;
setting  design standards; performing
research and development; and financing
and conducting emergency preparedness
response activities in coordination with the
Federal Emergency Management Agency
(FEMA). The Flood Insurance Agency
(FIA) within FEMA administers the
National Flood Insurance Program. The
Corps of Engineers also regulates discharges
into wetlands through Section 404 of the
Clean Water Act of 1977, as amended.

In addition, the U.S. Environmental
Protection Agency, and the U.S. Department
of the Interior ( including the U.S
Geological Survey, and U.S. Fish and
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Wildlife Service) have various lead or
consultative Federal roles in the regulation,
protection, and management of a wide range
of natural resources, and in the research of
hydrologic, geographic, and groundwater
data, and riverine and wetland biological
habitats.

Shoreline Protection

Several agencies share the Federal
responsibility for coastal shore protection.'s
The U.S. Army Corps of Engineers has the
most direct involvement in providing shore
facilities which offer protection against
hurricanes and other tidal storms, and
erosion control. Such projects are limited to
the protection of public facilities. This role
includes project planning, setting design
standards, performing research and
development, providing a share of capital
and maintenance financing, and constructing
and maintaining coastal protection projects.
The Corps also regulates development along
coastal areas through administration of
Section 10 of the Rivers and Harbors Act of
1899, and Section 104 of the Clean Water
Act of 1977.

Other Federal agencies with shore
protection responsibilities include: the
National Oceanic and Administration
(NOAA), which through its Office of Ocean
and Coastal Resource Management admin-
isters the provisions of the Coastal Zone
Management Act of 1972 and provides
grants to states with approved coastal zone
plans; the Department of Interior (DOI),
which is the focal point for Federal
consultation on activities impacting
undeveloped coastal barriers stretching
approximately 725 miles along the Atlantic
and the Gulf Coasts under the provisions of
the Coastal Barriers Resource Act; and the
Federal Emergency Management Agency
which administers the Flood Insurance
Program along coastal areas. In addition,
the U.S. Environmental Protection Agency,




and the U.S. Department of Commerce
(National Marine Fisheries Service),
perform scientific research in support of the
protection and regulation of the coastal
environment.'¢

Water Supply

The organization and ownership of water
supply providers varies greatly, ranging
from investor owned utilities to state
chartered public corporations and special
districts, quasi-governmental units and
independent non-political boards, munici-
pally owned systems, developers and
homeowner associations who provide water
to their clientele, and Federally provided
supplies. Most can be characterized as
either community systems which serve
primarily residential areas, or as non-
community systems serving other users.
Public systems, which make up slightly less
than half of all systems nation-wide, are
predominantly owned by local municipal
governments. However, a number of public
systems are owned by the Federal
government.'’

The Federal role is focused on four levels
of involvement: leadership in the planning,
construction, ownership, and operation of
major multi-purpose water development
projects for which water supply is a
purpose; providing financial assistance when
there is a proven need; regulatory functions;
and, providing information and technical
assistance.

The Federal role in major water
development projects is administered
through the programs of the U.S. Army
Corps of Engineers, and in the western
seventeen states, the U.S. Department of
Interior, Bureau of Reclamation. Such
project are limited to providing municipal
water supply storage in multi-purpose water
projects for which users are required to
repay part of the capital investment and

operating costs to the Federal government.
No single purpose water supply projects are
authorized under this authority. The Corps
of Engineers supplies water from multi-
purpose reservoirs under its management to
public water systems. Currently, approxi-
mately ten million acre-feet out of a total of
over 200 million acre-feet of active Corps
reservoir storage is allocated to water

supply.!'*

The Corps, the U.S. Environmental
Protection Agency, and the U.S. Department
of the Interior (Bureau of Reclamation, and
U.S. Geological Survey) also provide
research and development, information
management and technical assistance to
states and local interests. The EPA also
establishes water standards and regulates
water quality under the Safe Drinking
Water Act.

Wastewater Management

In 1972 Congress enacted a strong
Federal program to address the severe
pollution in the Nation’s waterways. The
program included: setting ambient water
quality standards, issuing discharge permits
to municipal and industrial dischargers in
accordance with these standards, developing
regional and statewide plans for managing
water quality, and providing Federal grants
to finance the construction of local
wastewater facilities. More recently, the
responsibility for operating the pollution
control program has been shifted to the
states, with Federal oversight. Federal
grants for financing the construction of local
wastewater treatment plants have been
replaced by loans from state revolving funds
capitalized by the Federal government. The
Federal capitalization grant program is only
authorized through 1994, after which State
Revolving Funds are expected to be self-
sustaining.
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The current Federal role continues to be
administered through the U.S. Environ-
mental Protection Agency, and includes
reviewing plans and priorities, providing
design and environmental standards, partial
capitalization of state revolving fund loans
for wastewater treat-ment facilities and
management techniques, performing
research and development activities,

providing technical assistance, and

establishing water quality standards and

regulating management performance.
Waste Management

The primary responsibilities for providing
waste management facilities and systems
have historically resided with local
governments, with the Federal role evolving
from environmental legislation governing the
regulation of the disposal of solid and
hazardous wastes.

More recently, the Departments of
Defense and Energy are playing increasingly
important roles in the remediation of
hazardous, toxic and radiological waste sites
associated with defense or research activi-
ties. Other then these Federal installations,
virtually all hazardous waste disposal
facilities are owned and operated by the
private  sector. The key Federal
responsibilities are summarized below:

Solid Waste Management

Solid waste management can generally be
disaggregated into the following general
categories: the collection, transportation,
and disposal of municipal solid waste. The
primary government responsibilities for
these services varies widely across the
country, but the dominant role over-
especially in the collection and trans-
portation categories. The limited Federal
role is one of regulation over the environ-
mental effects of the disposal of hazardous
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and solid waste. The principal means of
waste disposal currently available to local
officials are: sanitary landfills, incineration
(including resource recovery or waste to
energy facilities), and recycling.'

The current Federal role originates from
legislation goveming the disposal of
hazardous and municipal waste. Through
the U.S. Environmental Protection Agency,
the Federal responsibilities include
establishing environmental performance and
design standards for disposal, such as for air
and water quality, gas migration, sanitation,
cover soil, and for landfill siting and
operation. EPA also regulates disposal and
recovery performance, performs research
and development activities, and provides
technical assistance to states and local
governments.

Hazardous Waste Management

The overwhelming majority of hazardous
waste treatment, storage, and disposal
facilities are privately owned and operated,
and taxes on industry finance the majority of
the cleanup costs for abandoned and uncon-
trolled waste disposal sites eligible for
Federally administered cleanup. However,
the Federal government still plays a major
role in hazardous waste management through
its regulation of hazardous waste manage-
ment activities, and hazardous waste site
remediation.”

Under present Federal law, hazardous
wastes are required to be managed under the
provisions of one of two statues. The
Federal Resource Conservation and Control
Act (RCRA) deals with the production of
hazardous wastes and Comprehensive
Environmental Response, Compensation,
and Liability Act (CERCLA) deals with
hazardous wastes that are already in
existence and have been disposed of in ways
that pose a threat to human health or the
environment.




Through the U.S. Environmental
Protection Agency, the Federal responsi-
bilities include the identification of wastes to
be regulated, setting environmental and
design standards for hazardous materials and
waste management facilities, regulating
performance and enforcing standards; and
specifically for the Superfund program:
planning and evaluating hazardous sites,
identifying sites, providing capital financing
(on a cost shared basis) for cleanup,
implementing cleanup, and coordinating
emergency response to hazardous spills and
releases.

Over 5,000 Federal facilities have been
identified as potential hazardous waste sites.
These facilities include research labora-
tories, maintenance facilities, and former
oil, gas and mining operations. The
Department of Defense has the highest
number of hazardous waste sites (over

3,500), while the remaining sites are from
civilian agencies, including the Departments
of Interior (Forest Service), Transportation
(Coast Guard, Federal Aviation Adminis-
tration,) Energy, and the National
Acronautics and Space Administration.
While Federal agencies are currently liable
for cleanup of hazardous waste sites, less
than one hundred are currently on the
National Priority List (NPL).

The U.S. Departments of Defense and
Energy play lead roles in the identification,
planning, capital financing and implementing
remediation activities at Department of the
Defense installations, the national weapons
complex, and the national laboratories, in
accordance with EPA standards. Radio-
active contamination at such Federal sites
are not included in the NPL, although they
pose significant problems.
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INTERPRETING TRENDS IN FEDERAL INFRASTRUCTURE INVESTMENT

Introduction

The current literature on public
capital’s impact on productivity reflects
controversy over whether the Nation’s level
of public investment in infrastructure has
been sufficient. Arguments on either side of
the debate are usually supported by past
public spending statistics. A review of the
literature would allow one to conclude that
public investment in America’s infra-
structure is currently declining, rising, and
staying about the same, depending on the
time period analyzed and the context of the
statistics used. Remarkably, it is possible to
make all reach all three of the above
conclusions simultaneously without engaging
in a contradiction. American public works
spending js rising, falling and staying
constant, all at the same time, depending on
the context of the numbers consulted.

Public Works Spending - Nominal
Dollars

The place to begin is with the total
amount of spending on infrastructure by
Federal, State and local governments. One
set of public spending statistics which are
generally accepted has been produced by the
Congressional Budget Office (CBO) in their
Trends in Public Infrastructure Outlays and
the President’s Proposals for Infrastructure
Spending in 1993.! CBO has calculated the
total amount of infrastructure spending by
Federal, State and local governments in the
categories of highways, mass transit, rail,
aviation, water transport (excluding
navigation expenditures by the Corps of
Engineers), water resources (which includes
navigation expenditures by the Corps of
Engineers), water supply and sewage
treatment.

The CBO’s infrastructure statistics
exclude a number of important categories
such as solid and hazardous waste treatment
expenditures. Nonetheless, they are a good
starting point. Measured in nominal dollars,
that is, in dollars which are not adjusted for
inflation, total infrastructure spending by all
levels of government rose from less than
$12 billion in 1956 to over $138 billion in
1989 (Table A-1, in the CBO Report).

Were this number the only meaning-
ful and available measure of infrastructure
spending, the talk about an infrastructure
crisis could be dismissed. After all,
between 1956 and 1989, total government
infrastructure spending, limited to the
categories mentioned above, rose by over
1100%.

Inflation, Population, Wealth, and
Productivity Effects

Of course, the conclusions based on
nominal infrastructure spending figures can
be grossly misleading. The America of
1956 is a much different place than the
America of 1989. First, inflation effects
have been significant since 1956, so it takes
a lot more dollars to buy the same amount
of infrastructure now than it did then.
Second, there are obviously many more
people residing in the United States now, so
even without inflation one would expect that
a larger total amount of money would have
to be spent serving a larger population at a
given level of service. Third, America is a
lot wealthier now than in 1956; that is, the
total amount which the American economy
produces has grown considerably over the
course of 35 years. Therefore, it is
reasonable to expect it to be necessary to
spend a greater amount on public works to
maintain this higher level of output.
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Table C-1 shows in detail the
changes in the American economy and
population since 1960. The American
population has grown from roughly 180
million people to just under 250 million as
of 1989, an increase of close to 40 percent
over the period.

Both nominal Gross Domestic
Product (GDP) and nominal Gross National
Product (GNP) rose over tenfold. (GDP
and GNP are both measures of total output
and track each other very closely as the
table makes clear. Very roughly speaking
U.S. GDP measures all economic activity
which ends up within American borders,
while GNP measures all economic activity
which accrues to American ownership but
does not necessarily occur within American
borders. Thus GDP includes things GNP
does not, such as dividend payments paid by
companies located overseas but received by
shareholders in the U.S., and excludes
things GNP includes, such as dividend
payments which American companies make
to overseas residents) When adjusted for
inflation GDP and GNP have grown less
dramatically, but still significantly at around
270 percent between 1960 and 1989.

Spending as a Percent of GNP or GDP

These figures form the basis of many
of the adjustments that public policy analysts
and economists make to total public works
spending. Mechanically, these adjustments
are made using simple arithmetic. Essen-
tially, the total spending numbers are
divided by some other number to arrive at
an average spending figure. This average
figure usually behaves quite differently from
the total number from which it was derived.

One such adjustment is to divide total
public works spending by GDP or GNP, to
indicate how much of the national income is
being spent on infrastructure. This measure
has shown a relative decline in public works
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expenditures. Using the CBO numbers,
whereas in 1960 America spent over 3% of
its GNP or its GDP on public works, in
1989, the country spent only 2.6%. The
decline, while not constant, has been steady
over the last 30 years. Figure C-1 shows
these trends graphically. Table C-4 shows
the numbers behind these trends.

Inflation Adjustments

Other adjustments over this period do
not show the same growth patterns. The
nominal total spending numbers have
already indicated a dramatic growth in total
public works expenditures, but when these
same total spending numbers are divided by
an appropriate price index, the growth is
much less sharp, revealing the effects of
inflation more acutely. Figure C-2
compares total spending, expressed in
inflation-adjusted spending curves are
considerably flatter than the nominal
spending curve. While between 1960 and
1989, spending grew by nearly a factor of
10 (over a factor of 11 when measured since
1956), real spending only doubled.

Table C-2 shows the nominal and real
(that is inflation-adjusted) spending totals for
the years 1960 to 1989. Table C-3 presents
the three different GDP price deflators
which were used to calculate the inflation-
adjusted expenditures. Inflation factors such
as these are meant to measure the change in
price for different categories of spending.
Thus the GDP deflator measures price
changes for all categories of goods; the GDP
fixed investment deflator is meant to
measure price changes only across fixed
assets; and the GDP nonresidential fixed
investment deflator is meant to measure
price changes only for those fixed assets
outside of housing.

These may seem like technical points,
particularly since the gross trends seem to
be relatively unaffected by the choice of
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price deflator when one examines Figure
C-2. But the more detailed the analysis, the
more important the choice of the inflation
index can become. For example, note how
the three inflation-adjusted curves diverge
between 1975 and 1985. When using the
rate of change in all prices, that is, the GDP
deflator, real spending appears to be higher,
and growing faster, than when one uses one
of the GDP fixed asset deflators.

This is because fixed asset prices were
rising more quickly during the late 1970’s
and early 1980’s than overall prices were.
Using that overall inflation rate exaggerates
the amount that a dollar could buy when it
was to be used only for fixed assets. Thus,
real infrastructure spending rose between 18
percent and 25 percent between 1975 and
1985, depending on which of the three
deflators here are used. Of course, specific
capital assets, such as highways, may have
a very different inflation rate than other
capital assets, such as sewage treatment
plants. That is why CBO and others use
even more specific inflation factors, and
why the deflators used here are only crude
approximations of the effects of inflation on
infrastructure spending.

Per-Capita Adjustments

A less often used measure is per-
capita infrastructure spending. In this case,
total public works spending is divided by the
total population to arrive at the public works
dollars per person. Once again, the trends
change, as Figure C-3 indicates. Thus, if
one divides total nominal spending by
population, the trend rises sharply from $88
per person to $558 per person. However,
real per capita spending rises much less
sharply from $338 to $514 a person. Table
C-4 shows both the trends in GNP and
GDP-adjusted and per-capita infrastructure
spending.
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Other Adjustments

There are yet other measures which
one could choose to divide total spending
by. For example, one could divide total
nominal public works spending by total
government spending to indicate how much
of the total budget is being devoted to
infrastructure. Or one could divide total
nominal public works spending by total
nominal private and public capital
investment, to see how much of total
investment is accounted for by public
investment.

These numbers, particularly the
numbers relating to the share of total
government spending devoted to public
works, reveal yet other trends. For
example, CBO calculations show that, when
considering Federal expenditures alone,
infrastructure investment as a share of the
total budget rose from 2% in 1956 to 5.5%
in 1965, steadily falling since then back
down to 2.5% in 1990 (CBO: How Federal
Spending for Inf i Other Publi
Investments Affects the Econoiny, July
1991, Table 1, Page 14).2 The analysis
becomes even more varied as one considers
the data in more detail. Figures C-4
through C-6 graph the public works
spending as a percentage of GDP and GNP,
nominal and real total public works spending
by all levels of government, and per capita
public works spending for the same cate-
gories as for Figures C-1 through C-3,
except here the graphs present data
between 1980 and 1989, rather than 1960
through 1989.

Whereas Figure C-1 showed a
decline in spending when measured as a pro-
portion of GNP and GDP, Figure C-4 is
largely trendless as a ruler laid across the
graph will show. Trendless also, by
and large, is the real per capita expen-
diture shown in Figure C-6. And while real
total spending is up in the 1980’s, the graph




Table C-2
Federal. S { Local Spendi Public Worl

Real Public Real Public Real Public
Works Works Spending | Works Spending
Spending (millions of 1987 | (millions of 1987
(millions of $) using GDP $) using GDP
1987 $) Fixed Investment | Nonresidential
using GDP Deflator Fixed Investment
Deflator Deflator

61,073 59,472 55,712
64,669 63,940 60,312
66,280 66,280 62,108
70,555 71,608 66,405
72,079 73,675 68,377
74,581 75,918 71,557
76,391 77,1719 73,636
78,818 79,342 75,816
79,476 80,236 76,578
81,108 81,108 77,836
82,274 82,745 79,118
88,111 89,563 85,343
90,936 91,883 87,119
89,061 90,373 87,576
87,991 87,407 85,147
94,701 90,825 87,417
95,916 92,044 88,162
96,665 91,742 88,150
97,066 90,465 88,017
103,489 95,204 93,239
108,457 98,187 96,243
107,423 96,534 94,070
102,326 92,104 89,978
103,773 97,511 95,152
106,074 102,798 100,970
112,065 111,006 109,512
119,140 118,286 117,324
123,046 123,046 123,046
125,954 126,808 127,302
127,338 130,221 131,211

SOURCE: Congressional Budget Office, 1992; calculations by author.
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GDP Deflator
(1987=100)

GDP Fixed
Investment
Deflator

1987=100)

GDP Nonresidential Fixed
Investment Deflator
(1987=100)

26.7
26.6
26.8
26.8
27.1
27.9
29.1
30.1
314
33.3
349
36.4
38.4
40.7
45.2
51.3
54.5
58.9
64.7
71.2
79.2
87.8
93.1
92.8
93.9
95.3
97.6
100.0

SOURCE: Economic Report of the President
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SOURCE: Author calculations
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shows a distinct flattening by the end of
the decade when figures are adjusted for
inflation using the GDP deflator for
nonresidential fixed investment. These
graphs would seem to indicate a clear
lethargy in public investment during
the 1980’s.

But total dollars spent do not reveal
where those dollars are spent. These figures
will reveal a much more varied picture.
Table C-5 shows how the composition of
total spending is split between capital and
noncapital spending on infrastructure. Thus
more and more of total government spending
since 1960 has gone for noncapital expenses
such as maintenance, than on the purchase
or major rehabilitation of capital assets.

Further disaggregation would show
different growth rates for the various
infrastructure categories and across
geographic areas. For example, spending
on highways has declined somewhat from
previous highs, but has largely flattened out,
while water resources spending has shown a
marked decline in the 1970’s and 1980’s
(CBO, May 1992).

Making Sense of the Numbers

The question arises of which
assumptions regarding these various
adjustments are most meaningful for
addressing the issues surrounding infra-
structure investment. The decision will
depend both on the specific aspect of the
problem which one is trying to analyze and
the economic theory and policy perspective
one brings to the analysis. Thus in trying to
determine the fiscal capacity of governments
to meet new infrastructure spending needs,
data showing the share of infrastructure
spending and other types of spending in the
total budget would be a good place to start.
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As far as determining whether
America is currently underinvesting in infra-
structure, the statistical starting place is less
obvious, and its interpretation is less clear.
Nominal dollars are clearly the least useful
numbers because they include effects of
inflation and are not scaled to account for
changes in the wealth of the country or the
size of the Nation’s population. But
nominal dollars are what governments,
particularly State and local governments,
have to spend in a fiscal year and as far as
determining the ability of governments to
meet upcoming infrastructure cash demands,
they should not be summarily discarded.

Real numbers are more useful,
though great care must be taken in adjusting
them for inflation. The GDP and population
adjusted numbers would seem to have yet
more utility since they are adjusted to take
into account other changes in society which
may affect the need for more or less
infrastructure spending. But even within
these frameworks, should we necessarily
expect that public works expenditures per
person, or as a percentage of GDP, must
continue to increase for the Nation’s
economy to grow? Should the United States
be spending three percent of its total budget
on infrastructure, five percent, or ten
percent? How should one interpret the
various sets of statistics and the trends they
reveal? Should past trends be followed in
the future?

Theory and more detailed evidence,
as well as some expert judgment and gut
instinct come into play in turning aggregate
numbers into policy guidance. For exam-
ple, the fact that infrastructure spending has
fallen as a percentage of GDP since 1960
indicates that more infrastructure spending
should be forthcoming if one assumes that
public works are equivalent to social inves-
tment and that there are significant returns
to be had on additional investment. In
this case, the overall drop in infrastructure




Table C-§

Federal, State and Local Spending on Public Works

Capital V. N i1al Spendi
Year Nominal Total | Nominal Total Nominal Total Nominal Capital
Spending (in Capital Noncaptial to Total
millions of §) | Spending (in Spending (in Spending (in
millions millions of $) percent)
of )
1960 15,879 9,464 6,415 59.6
1961 17,008 10,082 6,926 59.3
1962 17,763 10,753 7,010 60.5
1963 19,191 11,535 7,656 60.1
1964 19,966 12,093 7,873 60.6
1965 21,181 12,728 8,453 60.1
1966 22,459 13,363 9,096 59.5
1967 23,882 14,148 9,734 59.2
1968 25,194 14,662 10,532 58.2
1969 27,009 15,563 11,446 57.6
1970 28,878 16,078 12,800 55.7
1971 32,601 18,099 14,502 55.5
1972 35,283 19,568 15,715 55.5
1973 36,782 19,705 17,077 53.6
1974 39,508 20,812 18,696 52.7
1975 46,593 24,315 22,278 52.2
1976 50,164 25,545 24,619 50.9
1977 54,036 25,649 28,387 47.5
1978 58,531 26,910 31,621 46.0
1979 67,785 32,619 35,166 48.1
1980 77,764 38,088 39,676 49.0
1981 84,757 38,429 46,328 45.3
1982 85,749 37,481 48,268 43.7
1983 90,490 38,683 51,807 42.7
1984 96,527 41,152 55,375 42.6
1985 105,789 46,429 59,360 43.9
1986 115,447 52,115 63,332 45.1
1987 123,046 55,709 67,337 45.3
1988 130,866 59,700 71,166 45.6
1989 138,034 62,015 76,019 449

SOURCE: Congressional Budget Office, 1992
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spending as a percentage of income indicates
that the country is living of off its savings,
and foregoing cost-effective opportunities to
increase those savings.

On the other hand, the same facts
can be used to indicate overinvestment if
one believes that public works spending has
a considerable consumption element to it
(gold-plated bridges would be an extreme
example) and that most of the infrastructure
America needs has already been built.
Looked at this way, real GDP has almost
tripled since 1960 and yet our relative
spending on infrastructure has fallen only
slightly. Infrastructure might be more like
food rather than savings in this analysis:
public works, like food, is a necessity, but
as income grows one would generally expect
the percentage of income spent on food to
decline. An increasingly rich person who
spends even the same percentage of his
income on food might be engaging in
gluttony or waste.

There are yet other complications to
this already complex story. Most of the
data being analyzed do not take quality
changes into account. To the extent that
infrastructure is becoming higher-quality, it
may be necessary to spend less on it since it
is more efficient. On the other hand, more
sophisticated technologies, while higher
performing, may also be more expensive, at
least when initial outlays are being made.
Thus quality improvement may significantly
impact on how much should be spent on
infrastructure.
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All of which is to say that the
infrastructure situation must be carefully
analyzed before firm policy pronouncements
are made. Even then, there will always be
considerable uncertainty which only
experience may illuminate. From this
discussion, however, it should not be
concluded that aggregate numbers are
useless; they are the forest which the trees
make up. But forests are easy to get lost in
if one does not mark a trail.

Next Steps

To begin to achieve further
understanding of the significance of Federal
infrastructure investment trends, and to draw
some additional conclusions about the
directions these trends should take in the
future, the Corps of Engineers 1is
undertaking a study of planned Federal
expenditures in the public works categories
outlined in Fragile Foundations. Detailed
and disaggregated data for different types of
infrastructure expenditures, both historical
and projected into the future, are being
collected. An overarching analytical
framework is also being designed to
organize and characterize the data and better
understand the reasons the trends which may
be found are occurring and what these
trends might mean for national productivity
and growth. Finally, to try and account for
the effects that different modelling and
analytic methods might have on predicting
the output and productivity effects of public
capital, a controlled comparison between
two methods will be run on similar data.
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2. U.S. Congressional Budget Office, How Fis i
Investments Affect the Economy, WashmztmDC July 1991

@ INTERPRETING INVESTMENT TRENDS C-17




Appendix D

The Value of Infrastructure
to America




APPENDIX D
THE VALUE OF INFRASTRUCTURE TO AMERICA

A Background Paper
on Issues for Consideration in
Developing a Federal Infrastructure Strategy

Submitted to the U.S. Corps of Engineers

by

Bruce D. McDowell, Ph.D.*
Director of Government Policy Research
U.S. Advisory Commission on Intergovernmental Relations

and

Michael E. Bell, Ph.D.*
Principal Research Scientists
The Johns Hopkins University
Institute for Policy Studies

April 1991

The authors held key staff positions with the National Council on Public Works
Improvement, 1986-1988. The views expressed in this paper are solely those of the
authors and do not necessarily represent the views of any other individuals or
organizations.




EXECUTIVE SUMMARY

America's infrastructure undergirds
a high standard of living and a vast, rapidly
changing economy. This infrastructure
consists of public facilities with high fixed
costs and long economic lives, that are
important not only to the nation’s economy,
but also to national defense, public health
and safety, and the smooth functioning of
the communities we live in. Public works
facilities—broadly speaking—include trans-
portation, environmental, communications,
and energy systems.

This paper discusses the value of a
well-funded infrastructure to the economic
health of the United States, describes the
relationship between productivity in the
public and private sectors, and highlights the
importance of suitable quantitative measures
to infrastructure decision making.

Key Forces Driving
Infrastructure Demand

Many of the forces that will likely
increase demand for public works in the
future are: (1) growth in the population and
employment opportunities, (2) the
competition of international markets, and
(3) rising standards for environmental
protection.

Nineteen million new jobs are
expected to be created in the United States
by 2000, and demographers predict many
immigrants will be lured to this country to
fill those jobs. This growth will put
pressure on the existing infrastructure,
requiring a projected growth in public works
expenditures of approximately one-third
more in the 1990s than in the 1980s.
Similarly, the competitiveness of inter-
national markets necessitates new investment
in infrastructure. If the United States is to
maintain its place as a leader in the global

economy, we will need to upgrade and
maintain those sectors of our infrastructure
that move goods to and from markets. The
public is now more environmentally con-
scious, as evidenced by preference for
cleaner water, safer waste treatment
methods, and more recycling of resources.
Satisfying these policy preferences will
require a substantial commitment both from
government and the private sector to bring
on line or retrofit the necessary
infrastructure facilities.

The federal government will continue
to play a significant role in these areas of
public works given its constitutional
responsibilities in commerce and established
role in environmental protection.

Economic Views of Infrastructure

Although public works spending has
a positive effect on the economy, the level
of public works investment necessary to
support a sustained and expanded economy
has been the subject of controversy.

In 1988, the National Council on
Public Works Improvement, examined a
broad-scale needs and aggregate investment
trends, and recommended to Congress and
the President that the nation increase its
infrastructure investment by up to 100
percent to match demand and reverse the
trend of declining investment. The
Congressional Budget Office criticized the
Council’s recommendation, suggesting
instead greater attention to detail analysis of
the benefits, costs, and economic returns of
specific types of investments and individual
projects. The debate over which is more
suitable, micro- or macro-analysis, is
important because additional spending
requests will require rigorous analytical
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support if they are to elicit a consensus.
Both types of analysis are necessary.

It is also important to examine the
costs and benefits of infrastructure services
to help determine who should pay for them.
Some public services, such as elements of
transportation, water supply, and electric
utilities, have a large proportion of private
benefits which can be paid for with fees.
Yet, infrastructure services usually have
both private and public benefits, suggesting
that some share of their costs be paid by
taxes.

In addition, public works frequently
have "network effects” on regions and
states, where greater rates of investment
tend to boost the economy. This stimulative
relationship suggests that a balance between
private and public investment in infra-
structure be maintained. The cost of
imbalance may be a reduction in produc-
tivity, if private corporations must shift their
own capital and labor to compensate for
services more appropriately paid for with
public funds. The importance of inter-
regional relationships to the nation’s
domestic and international economic growth
suggests that the federal government has an
interest in maintaining an adequate level and
quality of infrastructure.

Changing Characteristics of
the Economy

Major components of the economy
that influence economic growth are being
transformed. For example, small scale
computer-integrated manufacturing systems
more responsive to the rapidly-changing
demands of today’s marketplace are
replacing standardized mass-production
processes. The new technology’s
infrastructure needs are different from
earlier processes, placing greater emphasis
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on transportation networks within metro-
politan areas rather than between them.

Also, the industrial sector has shifted
from domination by domestic industrial
firms to a diverse collection of multinational
corporations, and from technologies that
require few skilled workers, more unskilled
workers, heavy raw materials, and large,
bulky outputs, to information technologies
that require many skilled workers, utilize
lighter raw materials, and produce smaller,
easier to transport outputs.

America’s new high-tech industries
allow corporations to split up the various
parts of the production process in order to
take advantage of the infrastructure benefits
of a particular area. The result of this
scattering of functions is increased
functional specialization by cities and states,
based on the distinct infrastructure services
they can offer business. State and local
governments no longer try to entice heavy
manufacturing industries with industrial
development bonds and tax breaks alone.
Instead, they compete by offering higher
quality workforces and environments
conducive to the needs of both business and
workers.

Most of the new jobs created since
1970 have been in the service sector. These
services have become more specialized in
their attempts to tap fragmented markets.
The impacts of services such as tourism and
retirement centers on the economic heaith of
some localities is major, and their infra-
structure needs are very different from other
services.

Infrastructure Decision-making

While financial commitment to public
works is necessary to revitalize the country’s
infrastructure, it is not, by itself, sufficient.
Matching that commitment with clear and




consistent national purposes, mastering the
regulatory process, and authorizing projects
in a timely fashion are equally important. A
number of national purposes and initiatives
for infrastructure should be considered by
federal agencies. Several might be pursued
in combination.

The complex interplay of environ-
mental, safety, and land use regulations, as
well as the high number of decision makers
involved, slows down and drives up the cost
of the regulatory process. The public v-orks
investment process now often is drawn as
long as 10 or 15 years in the case of many
projects. Such delays can make projects too
expensive to complete or inadequate to meet
their original purposes.

Attempts at reform have run up
against the independent missions of federal
agencies, and the increased use of federal

preemptions and mandates to achieve
national goals. State and local governments
frequently must foot much of the bill for
federal infrastructure initiatives.

While satisfactory performance
measures are critical to increasing the value
of America’s infrastructure, they usually are
lacking. Credible and acceptable perform-
ance measures allow decision makers to
design public works projects that satisfy
budgetary constraints, industry’s need for
new and different services, and the public’s
demand for a high standard of living.
Federal involvement in designing, funding,
and regulating the nation’s infrastructure,
and increased efforts to develop the
appropriate analytical measures could help
to meet the America’s infrastructure needs
in the 1990s and contribute to the nation’s
continued economic success.
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Purpose and Scope of this Paper

The U.S. Army Corps of Engineers
has been funded to work in partnership with
other federal agencies and with state and
local governments to develop a federal
infrastructure strategy involving the private
sector. This paper is one of a series of
papers examining issues for consideration ir
developing this strategy.

The topic of this paper is "the value
of infrastructure to America." For purposes
of this paper, "infrastructure” refers to the
major public works systems that assist the
nation and its communities to function
effectively and efficiently as places where
people live, do business, and strive for a
better life. These public works--broadly
speaking--include transportation, environ-
mental, communications, and energy
systems. The public and private sectors
both play important roles in providing these
essential infrastructure systems, and will
continue to do so in the future.

The real value of such infrastructure
lies not in the physical facilities themselves,
but in the services they provide and the
extent to which these services are needed,
dependable, convenient, cost-effective, safe,
and pleasing. Even the best facilities may
be of little value if the services they provide
are not available when needed, if they are in
the wrong place, if they are operated
ineffectively or inefficiently, if they are
allowed to deteriorate so that they no longer
reliably perform as they were designated to
perform, if they produce off-setting dangers,
or if they are unwanted and allowed to fall
into disuse.

Public works are not sufficient, by
themselves, to ensure the continued
economic success of America, or of its
states, its metropolitan areas, or its rural
communities." Highly developed human
resources, entrepreneurial freedom, and
other factors are equally necessary. As a
factor in economic production, however,
America’s public works have played, and
will continue to play, vital roles in the
dynamism of America. This relationship is
close enough that higher productivity in the
public works sector can be expected to lead
to higher productivity in other sectors of the
economy, even though there may not be a
consistent one-to-one relationship between
these factors.

Although there is little disagreement
that these relationships exist, measuring
them accurately and predicting precisely the
future effects of infrastructure investments
are difficult tasks. This lack of accuracy
and precision, at a time when public funds
are scarce and national goals for
infrastructure are becoming increasingly
uncertain, magnifies the difficulty of making
public decision about the proper amount of
investment in infrastructure.

The issues explored briefly in this
paper include: identifying the types of
infrastructure having essential value to the
nation; examining some key forces driving
infrastructure demand; reviewing linkages
between infrastructure and the economy; and
considering how the value of infrastructure
can be more accurately and realistically
reflected in public infrastructure
decision-making.
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What Is Infrastructure?

For purposes of this paper, the term
infrastructure refers to facilities that have
high fixed costs, long economic lives, and
importance to the nation’s economy, the
national defense, the public health and
safety, and the smooth functioning of the
communities in which we live.? A list of
such infrastructure generally includes
transportation systems (highways, streets,
roads, bridges, mass transit, railroads,
airports and airways, ports, locks and inland
waterways); environmental systems (water
supply, wastewater treatment, solid and
hazardous waste facilities, and flood
control); telecommunication systems (wire,
wireless, satellite, fiber-optic, and other);
and the nation’s energy supply
(hydro-electric, fossil-fueled, nuclear, and
other).

Many federal agencies are involved
with these infrastructure systems. For
example:

e Transportation systems involve
the Corps of Engineers, the
Department of Transportation
(DOT), the Environmental
Protection Agency (EPA), the
Interstate Commerce Commission
(CC), and the Department of
Agriculture (USDA).

e Environmental systems involve
the Corps of Engineers, EPA,
USDA, and the Department of the
Interior (DOI). .

e Telecommunications systems
involve the Federal
Communications Commission
(FCC), the National Aeronautics
and Space Administration
(NASA), the White House Office
of Telecommurications Policy,
the Department of Commerce,
and USDA.
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o Energy systems involve the
Department of Energy (DOE), the
Nuclear Regulatory Commission
(NRC), DOI, the Corps of
Engineers, and USDA.

The nation’s infrastructure provides
basic services that support the economy and
society we know today. Too often the
quality of the nation’s infrastructure has
been evaluated simply by looking at the
physical facilities that provide these critical
services. Those facilities, however, are not
ends in themselves. Rather, their value to
the economy and society derives from the
services they provide.  For example,
infrastructure facilities aid:

e the supply of usable water for
domestic, industrial, and
agricultural purposes;

¢ the daily movement of people to
and from work, school and
shopping;

o the distribution of raw materials
and intermediate and finished
goods throughout the economy;

e access to recreational activities;

e improvement in the quality of life
through a cleaner and safer
environment;

e the lighting of our homes and the
running of our factories,
computers, and hairdryers; and

o the instantaneous interchange of
information over short and long
distances.

In other words, services like mobility
and safety are of prime importance, not just
roads, wastewater treatment plants, and
flood control facilities. The value that
society places on such services determines
the value of specific infrastructure facilities.

This value must be measured in units
of service performed and costs incurred if
the public is to be convinced that the value




received is satisfactory.  Government
accounting systems, however, seldom
provide such measurers. Without these
data, public policy-makers in general, and
public works decision-makers more
specifically, are ill-equipped to link their
decisions to the infrastructure values the
intend to create.
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Key Forces Driving
Infrastructure Demand

In the 1990s, demand for public
works is likely to increase because of three
factors: (1) the growth in the number of
people and jobs, (2) the competition of
international markets, and (3) rising
standards for environmental protection
(although this last factor also may dampen
demand for certain types of public works).
These three factors are examined briefly
below.

People and Jobs

The 1990 Census is a reminder that
America is not standing still. Although the
final figures are not in yet, preliminary
figures and projections have begun to be
released.’> Growth is proceeding especially
rapidly in the sunbelt cities, and, overall,
nearly 19 million new jobs are projected for
the nation by the year 2000. Only one
major metropolitan area--New Orleans--is
expected to experience a population decline
by the turn of the century, and that will be
a very modest 0.1 percent decline.

In addition to natural increase,
America remains very aftractive to
immigrants. Bowing to this increased
demand, the 1990 Immigration Act has
raised the number of immigrants allowed in
future years.

More people and more jobs dispersed
over a greater area mean more travel, more
housing, more urban development of all
kinds, and--if we are not careful--more
congestion and more pollution as well.
Expanded, maintained, and revitalized
public works will be needed to keep up with
demand. A careful study prepared for the
National Council on Public Works
Improvement by the U.S. Department of
Commerce projected the growth in public
works investment needed just for sustaining
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expected growth of American industries to
be about one-third more in this decade than
in the last decade.*

International Competition

As markets become increasingly
global, trade, travel, and tourism rise
rapidly. As the amount of travel,
transportation, and communications rises, so
does the pressure to increase the
productivity of the public facilities needed to
remain competitive with other nations.
These pressures affect air transportation and
intermodal goods movements, in particular.
The efficiency of transfers from ship to
barge to rail to truck, and vice versa, is a
significant element in maintaining America’s
competitive edge.

America’s ports, waterways, and
railroads, as well as its highways, must be
updated to meet the competition. For
example, the Corps of Engineers recently
has been authorized to deepen two U.S.
ports to the 50-foot drafts required by the
newest ships in international commerce.
The Corps also has "presented three options
to Congress to help U.S. industry develop a
magnetic levitation high-speed transportation
system by the year 2000."* In addition, the
nation’s highways need further adjustment to
rapid increases in trucking, and the federal
air-traffic control system needs further
modernization and expansion.$

Increasing globalization also is likely
to create new needs for moving foreign
goods across the nation. European goods
destined for nationwide markets tend to
arrive on the East Coast, while goods from
the Pacific Rim tend to arrive on the West
Coast.

Environmental Protection

As our domestic standards for
environmental protection rise, many changes




in public works programs will be needed.
These changes will dampen the demand for
certain types of facilities while expanding
the demand for others.

For example, major new
water-supply dams are getting harder to
justify because of rising sensitivities to the
environmental damage they can cause and
the rising costs of mitigating such damage.
Yet, even with improved conservation
practices, the need for increased water
supplies is likely to grow as the nation
continues to expand. A forthcoming report
from the U.S. Advisory Commission on
Intergovernmental Relations’ suggests that
connecting underground and surface-water
supplies, and managing them together as is
done in California, offers potentials in many
places for augmenting supplies and pro-
viding an alternative source of supply in the
event that one source becomes unavailable
or unusable. Such interconnections would
require new public works projects.

Strict water pollution control and
drinking water standards also will continue
to create demand for new or improved
public works.®

In addition, new concepts of waste
management will require new public
works.” Many existing landfills do not
meet recently established standards for
environmental safety. They will have to be
closed, rebuilt, cleaned up, or replaced by
some other type of facility. Increasing costs
of safe waste disposal also are spurring the
development of recycling programs that
require new public collection, transportation,
and processing facilities, as well as new
private-sector reuse industries.

Furthermore, a variety of broadly
applicable environmental protection
standards will affect many ' public works
projects. Among these are requirements
for:

* mitigation of nonpoint sources of
water pollution (that specifically
target urban transportation
facilities among a long list of
other polluters),

¢ wetlands protection (that may
prohibit or make more costly any
public facility to be located on
marshy lands);

® endangered species and historic
preservation (that may delay,
prohibit, or increase the cost of
constructing public facilities at
some locations); and

® air quality (that may require
expansion and greater use of
transit, railroad, and water
transportation systems to help
reduce the use of cars and trucks;
and improvement of highway and
street systems to smooth traffic
flows and reduce pollution; and
programs to cleanup emissions
from fossil-fueled power
generating plants).

Finally, many older public works
faciliies may have to be replaced or
retrofitted because they no longer meet
acceptable standards.

Summary

Taken together, these three
factors--jobs, international competition, and
environmental protection--guarantee that
significant public works challenges lie
ahead.

America will not be able to rest on
its laurels, maintaining its existing public
facilities. New initiatives and improved
productivity will be necessary.

The federal government’s role in
public works will continue to be important

because of its constitutional responsibilities
for immigration, interstate commerce, and
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foreign economic affairs. Furthermore, its
established role in setting minimum national
environmental protection standards is likely
to grow through a combination of domestic
and foreign pressures.
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Economic Views of Infrastructure

Much of the literature conceming the
value of infrastructure is concerned with
economic factors. These factors were of
great concern to the Congress when it
established the National Council on Public
Works Improvement (NCPWI) in 1984. At
that time, Congress asked the Council to
determine how much public works invest-
ment is needed to support a sustained and
expanding economy. The Council’s answer,
four years later, was that the nation should
increase its rate of infrastructure investment
by as much as 100 percent to keep up with
rising demand and to catch up with a
long-term decline in such investment.'
But, this answer, based on examination of
broad-scale needs studies and aggregate
analyses of investment trends, has become
controversial.

The act that set up the council also
required the Congressional Budget Office
(CBO) to review the council’s final report
within 90 days of its submission to the
President and the Congress. When CBO
made its review, it remarked that this central
question posed by Congress was the most
difficult to answer, and it criticized the
council’s call for increased investment."
CBO suggested, instead, applying better
studies of rates of return on specific types of
investments and individual projects--a more
micro-analytic form of analysis than that
used by the council.

Others have joined the debate about
the relative merits of using macro or micro
analysis. Leading the argument for using
aggregate analysis is Dr. David Aschauer,
an economist who was with the Federal
Reserve Bank of Chicago, and is now at
Bates College.  Aschauer argues that
declining public infrastructure investment in
the United States has damaged the nation’s
economic productivity. According to
Aschauer, there is "a strong and robust link"

between the rate of public works investment
and productivity improvements in the
nation’s economy.'? Aschauer’s
time-series correlations between public
works spending and productivity of the
national economy, and similar studies by
others, show output elasticities in the range
of 0.3 to 0.4.° In other words, Aschauer
argues that each 1 percent increase in the
stock of public infrastructure raised the
output of the overall economy by 0.39
percent. According to this view, rising
public works spending increases private
investments and corporate profits.
However, not all scholars are convinced that
this is sound analysis of causation.

CBO is joined by Charles Schultze of
the Brookings Institution and others in
calling Aschauer’s macroeconomic
correlations spurious, and suggesting, at
least, that his results are highly inflated.!
Although no one denies that infrastructure is
necessary to the health of the nation’s
economy, there is no single set of figures
that analysts presently agree on as the
precise measure of that linkage. Indeed,
there may be no single set that has enduring
validity.

CBO may have been right in
suggesting that this question about the
proper amount of public works spending is
the most difficult of all to answer. With
tight public budgets, nothing less than
iron-clad proof that additional spending is
essential would be likely to elicit a
consensus. Certainly, macroeconomic
analysis of investment trends is not a
substitute for more precise return-on-
investment analysis for specific programs
and projects.

Still, the question persists as to
whether America is headed in the right
direction or the wrong direction with respect
to its public works investment levels. The
three historical working papers prepared by
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the Public Works Historical Society for the
National Council on Public Works
Improvement'® examined ten types of
public works over the history of the nation
and found that:

¢ Public works were at the center of
many of the cutting-edge issues of
their day.

e They often involved all
governments in our federal
system--federal, state, and local.

¢ Most innovation in public works
spread rapidly with federal
govermment encouragement.

e There was usually important
university, industry, and
professional society involvement
as well--often including some
very close working relationships.

e Public works often representing
the large-scale application of
cutting-edge science and
technology to save lives, promote
the economy, and raise the
American standard of living to
one of the highest in the world.

Until about 1875, America borrowed
much of its public works expertise from
Europe, but between 1875 and 1900,
American itself became the technological
leader. In succeeding generations, several
major national infrastructure programs
helped to build America.

These great public works thrusts of
the past established thriving ports, coastal
navigation, and inland waterways; opened
the West with rail transportation, water, and
electrical power; made agriculture thrive in
arid regions; brought electricity to rural
America; protected major river valleys from
floods; tied the nation together with the
world’s biggest and best freeway system;
established air transportation as the
dominant carrier for long-distance travel;
and brought modern wastewater treatment to
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75 percent of the nation’s population—all as
a matter of national policy. The two major
infrastructure initiatives with federal support
at present are the establishment of world-
wide satellite communications and the
upgrading of the air-traffic control system.
Undoubtedly, additional initiatives will be
needed if America is to stay prosperous,
clean up its environment, and maintain one
of the world’s highest standards of living.

The Private and Public Values of
Infrastructure

Another economic issue regarding
infrastructure concerns who benefits from
the services provided and who should pay
for these services. Many of the infra-
structure systems included in the definition
cited above have what are typically regarded
by economists as "private good” character-
istics.  Specifically, such facilities serve
identifiable consumers; their use can be
measured; those who use the service can be
charged a price; and those who do not pay
can be refused service. These character-
istics apply to elements of transportation,
water supply, wastewater treatment, solid
and hazardous waste disposal systems,
communications networks, and electric
utilities. In fact, the private sector is often
involved in providing these services. For
example, of the 59,071 water supply sys-
tems in the United States (27 percent),
serving 37.5 million people (16 percent of
the population), are privately owned;'® 64
percent of the nation’s airports are not
available for use by the general public;"
two-thirds of the investment made in the
solid waste industry is by private
providers;'® and between 90 and 95 percent
of the nation’s hazardous waste storage,
treatment and disposal facilities are privately
owned and operated. '’

By contrast, other public programs,
such as national defense, police, and fire
protection, generally do not lend themselves




as casily to the identification of individual
beneficiaries. Therefore, they are more
appropriately financed through general

government revenues.”

Even though these infrastructure
services have characteristics similar to
private goods, that does not suggest they
should always be fully financed through user
fees. Users are not always the only bene-
ficiaries from such public services. For
example, mass transit benefits both riders
and motorists who use less congested roads.
Similarly, society in general benefits from
having a safe and assured supply of potable
water that reduces the spread of communi-
cable diseases. This "public good"
character of infrastructure derives from its
system of network characteristics. Like-
wise, a reliable supply of electric energy is
derived from the electric power industry as
a whole, not from individual suppliers. To
reflect this public benefit, it is appropriate to
supplement user fees with general revenues
so that both indirect beneficiaries and direct
users help defray the costs of providing the
service.

An established body of economic
evidence concludes that, in the absence of
government support, public goods tend to be
underprovided. It also has been shown that
individual local and state governments tend
to underprovide goods and services that have
benefits which extend beyond their
boundaries. This suggests that some degree
of government support of basic infra-
structure can be justified because the public
good aspects derived from its system
characteristics are likely to be underprovided
in the absence of such support. In fact,
concern for such network effects has
contributed to the passage of numerous
federal transportation, water resources,
environmental protection, and energy supply
programs in the past.

Intergenerational Values of
Infrastructures

Another aspect of deciding who
":ould pay for public works is the timing of
payments. To the extent that the benefits of
infrastructure services are intergenerational,
economic theory suggests that future genera-
tions should contribute to the costs of such
facilities. This is an argument for debt
financing, rather than for relying solely on
pay-as-you-go financing for long-lived
infrastructure facilities. Also, given the
relatively long lives of such facilities, it can
be argued that at least part of the debt
should be governmental, because govern-
ments value future social benefits more than
the private sector--especially in the face of
high levels of real interest rates, which tend
to compress individual and corporate time
horizons.

State and local governments, as well
as private communities, commonly borrow
for capital improvements, and the federal
government traditionally has supported this
practice through tax exemptions on publicly
issued bonds and deductible interest
payments on mortgages that frequently
internalize some community development
costs. This traditional role has been clouded
by the Tax Reform Act of 1986 and other
efforts to reduce the use of tax exempt
bonds that help to support capital
expenditures for infrastructure.

The issue of intergenerational
payments recently has taken on new political
overtones.”  Because of the unusually
large size of the "baby boom" generation
(born from 1946-1960) and the increased
longevity of the population, the sides of the
traditional population pyramid are tilting
increasingly vertical. The implication is that
fewer workers will be supporting more
retirees in the future. Thus, unless the
productivity of workers increases
dramatically, growing amounts of debt for
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pensions, senior-citizen health care, and
other obligations will grow increasingly
burdensome to workers and taxpayers. This
emerging situation could argue strongly for
current funding of future obligations.

In the public works field, this issue
is most obviously pertinent to the
maintenance of facilities. =~ When such
maintenance is differed, a future financial
liability is created--not to mention the
physical deterioration and growing potentials
for unreliable operation and safety hazards.
However, because government accounting
systems seldom measure the extent of
deferred maintenance, this issue usually is
debated in general rather than specific
terms.

Infrastructure for Economic Development

As mentioned above, infrastructure
services often are inputs into private
production and consumption decisions.
When the economy changes and grows,
infrastructure systems must keep pace.
Therefore, a full understanding of the value
of infrastructure services rests on an
understanding of the links between
infrastructure and economic development.

In the last several decades, many
analytical tools have been developed to help
quantify various dimensions of the economic
impact of infrastructure investments.?
These techniques include benefit-cost
analysis, input-output models that analyze
the multiplier effects of infrastructure
investments for the nation and for regions,
local 1and-use and land-value impact models,
and infrastructure demand models.

While all of these tools are useful
and important, concerns about the
relationship between infrastructure and
economic development have evolved so that
traditional approaches to evaluating the
economic impact of specific infrastructure
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investments are no longer sufficient by
themselves. For example, states are no
longer merely chasing after heavy
manufacturing plants from the outside, using
industrial development bonds and tax
breaks; instead, they are undertaking a more
balanced set of policy initiatives to create
business climates and living environments
conducive to entrepreneurial activity,
including promoting new business starts,
retaining and expanding existing businesses,
and attracting new businesses.® In
pursuing these objectives, they have
rediscovered the importance of educational
opportunities that supply a high quality
workforce, quick access to air travel for
business people, reduced traffic congestion
for commuters, a clean environment for
everyone, first class cultural opportunities,
and tax rates that remain reasonable and fair
in the minds of businesses and other
taxpayers. As part of this new awareness
about prospects for a region’s growth, there
are emerging concerns about the impact of
wastewater treatment, air quality attainment,
solid waste management, and hazardous
waste safety.

Despite the recent increase in
attention to public infrastructure issues,
research has not yet fully explained the
relationship that the quantity and quality of
infrastructure services have to private-sector
productivity and growth.

Economic development depends on
the advantages a location offers. Thus, firm
seek areas offering greater opportunities for
profit. In this context, infrastructure
services can be thought of as factors of
production for private firms paid for through
taxes and user fees.

Recent empirical evidence has begun
to document the relationship between
infrastructure and private inputs in
production. Such research includes
estimates of production functions for




metropolitan areas showing that local public
investment complements both private capital
and labor (i.e. specific levels of infra-
structure services in a metropolitan area are
necessary to support given levels of private
investments and employment).”

While this relationship may change
over time as a result of technological
improvements, a balance must be maintained
between public and private investments. To
the extent that there is an imbalance between
public and private capital investments within
a region, productivity may be reduced as
industry substitutes private capital and labor
for nonexistent or inadequate public
infrastructure services. In effect, firms
compensate by using more private capital
and labor to produce the same output. As
mentioned earlier, Aschauer argues that the
current imbalance between public and
private investment nationwide already has
reduced rates of return on private
investment.2

The ability of private firms to
substitute private inputs (labor and capital)
for inadequate or insufficient infrastructure
services is easier in growing than in
declining regions. As a result, inadequate
infrastructure may exacerbate the downward
spiral of depressed areas and eventually
compromise the nation’s overall economic
and social well-being.”

Unfortunately, there is no analysis or
data which provides a precise link between
actual dollar expenditures on infrastructure
and the level and quality of infrastructure
services resulting from such expenditures.
For example, real per-capita investment in
public works decreased from 1965 to 1984
in absolute terms and relative to GNP, but
rea! per-capita spending on operating and
maintaining public works increased over the
same period at about the same rate as GNP.
It is unclear how these two trends affected
the overall level and quality of infrastructure

services.? The actual performance of each
type of infrastructure was simply not
measured systematically.

The lack of such measurements is a
major impediment to extracting meaningful
policy recommendations from less exact
analytical work that relates aggregate dollar
flows of infrastructure spending to national
productivity as well as to gross state
products, regional employment, and other
measures of economic activity. Those
macro studies can help make the general
point that the nation needs to spend more on
infrastructure, but they provide little
guidance on how these expenditures shouid
be allocated to obtain the highest level and
quality of infrastructure services.

Another type of emerging empirical
evidence suggests that infrastructure
investments have network effects that
contribute to the economic growth of regions
and states.” For example, a 1987 study by
Garcia-Mila and McGuire found that public
expenditures on a state’s highway network
and education system help explain
differences in the level of economic activity
from state to state. Similarly, Munnel found
that states investing more in total
infrastructure tend to have greater output,
more private investment, and more
employment growth than other states. Thus,
infrastructure services are important not
only from the firm’s and individual’s
perspectives, but also from regional and
societal prospectives.

As a targeted regional development
tool, however, public works investment has
not been universally successful. The uneven
success of such investments in stimulating
regional growth reflects the fact that they
cannot compensate for other economic
limitations of a region. Even major new
infrastructure investments will change
economic development patterns little if
facilities remain unused or underutilized.
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The Changing Face of the Economy™

A major factor influencing economic
growth is the recent economic restructuring
in the United States which can be described
as four transformations taking place
concurrently. They are: (1) changes in
intra-firm production processes; (2) changes
in the structure of the industrial sector
(including both institutional structure and the
types of products being produced); (3) shifts
in the location of various economic
activities; and (4) the increasing importance
of the service sector in the economy. All of
these transformations are driven to some
extent by the revolution in information
technology.” Additionally, given the link
between infrastructure and economic
development discussed above, each of these
trends affects the demand for infrastructure
services.

These four transformations are
described briefly in this section. This
description focuses only on the aspects of
each transformation that have ramifications
for the demand for infrastructure
services.

Changes in the Nature of Production
Processes. Since the industrial revolution,
the primary direction of change in produc-
tion processes has been toward mass
production. Underlying this trend was a
stable demand for undifferentiated products.
The epitome of standardized production
processes was the large assembly line.

In recent years, increasing economic
uncertainty and increased exporting of jobs
to countries with lower wages has led to a
need for smaller scale, more flexible
production lines able to change products
quickly in response to changing preferences
of various market segments.”® These new
techniques require, in addition to multi-use
machines, complex task programming,
higher labor skills, the ability to receive
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diverse inputs just in time, and close
relationships with markets.

In a recent study of the changing
economy and its implications for future
infrastructure use, the U.S. Department of
Commerce* observed that

The computer integrated
flexible manufacturing system
will break the hold that the
search for economies of scale
has had on manufacturing up
to now. Big scale, single
purpose, long production run
plants will be a thing of the
past.

The Commerce Department’s report
continues by arguing that because of these
new computer-integrated flexible
manufacturing systems, production will
become much more of a local matter.
Plants will be able to make a batch of
differentiated products almost on demand.
These manufacturing centers will be able to
manufacture nearly an infinite variety of
classes of products. The report also argues
that major cities will tend to become ringed
by companies operating computer-integrated
flexible manufacturing systems. Such a
transformation in economic geography will
place greater emphasis on distribution
networks within metropolitan areas relative
to networks connecting different
metropolitan regions.

Changes in Industrial Structure. The
economic dislocations of the 1970s and early
1980s, characterized by large layoffs in
basic industries,* can be viewed, in part,
as the manifestation of a double
transformation of the industrial sector.
First, the institutional structure of the sector
evolved from one dominated by domestic
industrial firms to one with many
multinational corporations. These
corporations often control a large number of




spatially dispersed manufacturing and
non-manufacturing operations for which
international trade has become important.

Second, through economic restruc-
turing, the composition of the industrial
sector is changing. As a result of the
development of information technologies,
new industries are emerging at the same
time that many basic industries in the United
States continue to decline. In contrast to the
basic industries on which the U.S. economy
was based for the last century, the new
industries are characterized by the
knowledge-intensity of their products.

These new industries--best
characterized by semi-conductor, bio-
technology, and computer companies--often
have bifurcated labor forces, including a
large percentage of highly skilled engineers
and researchers, as well as unskilled
assembly workers.% Firm location
decisions in these industries must be
sensitive to the availability of housing for
both segments of the labor force. Any
mismatch between the location of housing
and employment will add demand for
transportation services, as has been
experienced in Silicon Valley.”

In many cases, the physical inputs
and outputs of these sectors are small, yet
highly valuable. As documented in the
study by the U.S. Department of
Commerce, the older declining sectors in the
nation’s economy tend to require large
amounts of physical inputs and to produce
large amounts of physical outputs. Alterna-
tively, the expanding industries tend to be
less material intensive. The report
concludes that "there is evidence supporting
the notion that future economic growth will
require less in the way of transportation of
heavy industrial raw materials per unit of
output. "%

Changes in the Location of Economic
Activities. As a result of the information
revolution and advances in telecommun-
ications and computer technologies, firms
have been able to spatially separate different
parts of their production processes.”
Thus, management, research and develop-
ment (R&D), and various phases of
production can each be located at places best
suited for them. Increasingly, this differen-
tiation has international dimensions, and it
applies to service industries as much as to
others.** Specialized production services
are located near management headquarters,
while other services can be located else-
where. The result of this intra-sectoral
spatial differentiation of functions has been
that places increasingly specialize in
function, rather than by economic sector.*!

Prior to restructuring, regions were
differentiated by the dominant sector driving
their growth. For example, Detroit was
dominated by the automobile industry while
Pittsburgh was the center of steel
production. In each region, the most
important source of jobs was the production
within the dominant sector. Today, certain
regions specialize and compete over
production, while others specialize in
management of R&D. Logan and
Molotch,*? for example, identify five types
of cities in the United States today,
differentiated by their role in the nation’s
economy: headquarters cities, innovation
centers, module production places,
migration entreports, and retirement centers.

Most places lack any special qualities
that would make them attractive for
headquarters, R&D, or retirement centers.
They compete, therefore, for routine
production tasks. These are not limited to
manufacturing, because government and
private services, for example, have many
routine information-processing functions
requiring no special qualities.
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Yet, as Saxenian® shows for the
semiconductor industry, there is also a
hierarchy of routine production tasks. Some
require higher levels of skill than others,
and have different impacts on their
environments. Thus, better suited places
may obtain more desirable production
activities, while less endowed places may
settle for functions not desired elsewhere
(such as waste handling). Generally, the
lower the production function in terms of
skills, the greater the importance of cost in
determining locational desirability. For this
reason, many of the most routinized
low-skill functions have been shifted to
low-cost developing countries.

Alternatively, there are a number of
geographic patterns for such activities as
R&D.“* Some of this activity is directly
related to corporate decision-making, and
tends to locate near other production
services in the headquarters city. In other
cases, it may be linked directly with plant
operations. The "pure” type of R&D, at the
top of the "product cycle,” is often
footloose. In such cases, agglomeration
benefits with universities, public research
institutions (military as well as civilian), and
other private R&D units may be very
important.

Many studies indicate that a major
consideration in the location of R&D
facilities is the availability of a highly
skilled research-oriented labor force.*
The location of R&D facilities, thus, would
be a function of the locational preferences of
such a labor force.*’ Although there is still
much to be learned about these location
preferences, several studies indicate that
access to other researchers and research
centers, as well as quality-of-life
considerations play an important role in the
preferences of this group. To make a region
attractive for such manpower, the trans-
portation system must allow access to other
research institutions, primarily via air.*®
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In addition, the transportation system has to
allow good access to services in an
environmentally sensitive manner.*

Headquarters cities serve the
functions of control over wide-spread
operations and of centers for interaction
between firms (both face-to-face and
remote). They require good air
transportation and telecommunication access
for both control purposes and interactions
among top executives.’®  Iaterestingly,
employee access seems to be only a minor
consideration in central management
locational decisions, allowing highly
congested cities to retain their national and
world economic positions.*!

In addition to the changes in national
location patterns of economic activities, the
intra-regional location patterns of various
activities is shifting as a result of this
restructuring. In particular, many activities
not requiring extensive face-to-face contacts
have shifted to the suburbs or ex-urban
locations. Thus, much of the differentiation
of functions in the national economy,
described above, is reflected both within and
across regions. While management
functions remain in the CBD, along with
associated services (such as financial and
legal services), R&D and production
functions, as well as routinized services
(such as data processing) are more
decentralized. Furthermore, some processes
decentralize to the employee’s home,
generating the term "telecommuting."”

The demand for infrastructure
services will be affected by these shifts as
different production activities require
different types, levels, and qualities of
transportation, utility, and environmental
protection services. Also, as economic
activities become less tied to central cities,
traditional transportation networks that serve
downtown areas become less adequate. For
example, when activities decentralize in a




metropolitan area, commuting patterns
change as more people travel in cars by
themselves from suburb to suburb,
congesting the region’s transportation
network.

The Rise of the Service Economy. Most
of the new jobs created since 1970 have
been in the service sector, particularly in
services to producer companies.’> Reasons
for the increase in producer services include
the increasingly complex management of
multi-locational, multi-national firms. An
additional reason is that increasing
importance of such functions as marketing,
product development, and finance in the new
environment of international competition.

The nature of the services provided,
and the way they are provided, also have
changed. Many routinized functions have
been automated. This includes, for
example, many routine bank transactions
and most data processing. Services became
much more specialized, focusing on the
needs of specific market segments, much
like the industrial sector. Changes in the
nature of the service sector have important
implications for the locational requirements
of various service functions.  These
implications, however, are highly sensitive
to the exact type, or combination, of
services provided.>

Although retailing and distributive
services (e.g., transportation, communi-
cation, wholesaling, and utilities) have not
grown as fast as the rest of the economy,
tourism and retirement centers have become
major components of the economic base of
some localities. The location and infra-
structure needs of such services are very
different than those of producer or
non-profit (e.g., education, heaith and
goverrnment) services.

The U.S. Infrastructure Industry

Most public work design and
construction in the United States, and the
manufacture of construction equipment, is in
the private sector. In addition, some of the
management and maintenance of public
works also is performed by private
companies. Therefore, public works
programs give rise to a major sector of the
private economy. That sector has a
considerable presence in the global
marketplace also, although not as dominant
a place as it once had.

Federal government research support
and trade policies could be important to the
U.S. construction equipment and public
works engineering, management, and
construction industries. A more efficient
and productive U.S. infrastructure industry
could not only be more internationally
competitive but it also could help increase
the productivity of U.S. infrastructure.

Conclusions About the Economy

The previous sections argued that (1)
infrastructure services complement private
capital investment and support economic
growth; (2) a persistent imbalance between
public and private capital investments could
retard economic growth; (3) the forces of
international competition and economic
restructuring are changing the sectoral
composition of regional economies and their
demands for infrastructure services; and (4)
the infrastructure sector of the private
economy is significant to the nation.

Inter-metropolitan economic
transactions, as well as transactions within
the nation’s economic regions, are important
to the national economy. Linkages between
regions are important for the export-oriented
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growth of individual regions, as well as for
overall national growth. Therefore, under
the commerce clause of the U.S. Consti-
tution, the federal government has an
interest in facilitating such linkages and in
guaranteeing an adequate level and quality
of infrastructure services necessary to
promote such inter-regional exchanges.
These interests include the interstate
highway system, other interstate transpor-
tation networks (e.g., harbors, water
navigation, canals, inland waterways, and
the national airways), telecommunications
networks, environmental protection, and
water resources.
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Similarly, intra-metropolitan
transactions are important to the aggregate
level of activity in the nation’s economy as
a whole. However, in contrast to inter-
regional activities, where the systemic or
network effects of infrastructure facilities
are the major concern, the internal
infrastructure systems must focus on the
unique economic structure of each region
and the benefits of infrastructure services
accruing to individual businesses and
persons within the region. Thus, state,
local, and regional organizations have the
greatest interest in tailoring these systems to
local conditions.




Infrastructure Decision-Making

The final element in understanding
and improving the value of America’s
infrastructure is the decision-making
process. The success of an infrastructure
investment decision rests not only on the
allocation of funds to projects consistent
with national purposes, but also on
mastering the regulatory environment within
which the decision is made, and on getting
the decision made in a timely fashion.

National Infrastructure Purposes and
Needs

To a significant extent, the value of
infrastructure is in the eye of the beholder.
It takes vision and established national
purpose to create value in major infra-
structure systems.  Neither benefit-cost
analysis nor any other technical method of
economic analysis will create much value
unless guided by broader purposes--purposes
such as those that guided the great American
public works thrusts of the past, which were
listed near the beginning of this paper.

Therefore, a federal interagency
infrastructure strategy should rest on a clear
articulation of the values of infrastructure to
America. Potential initiatives that may elicit
some national interest might include the
following:

¢ Interconnect underground and
surface supplies of water where
feasible so they can be managed
together.

e Update America’s ports and
waterways to meet the growing

challenges of international
competition.
e Speed goods to and from

America’s shores, and from
coast-to-coast, to make sure that
this nati~n remains one of the
world’s - .ost efficient traders.

Build high-speed rail links in
certain high-density corridors to
link major metropolitan areas
most efficiently and to relieve
overcrowded airspace.
Expand America’s airport and
air-traffic control systems to help
keep American the most mobile
and easily accessible country in
the world.
e Conquer urban congestion to
reduce inefficiencies in
metropolitan America.
Perfect and apply the technologies
needed for practical and
cost-effective intelligent
vehicle-highway systems, and
build such systems to vastly
increase the capacity and safety of
existing roadways, thereby
minimizing the environmental
impact of the otherwise needed
major new facilities.

* Enhance water purification
technologies, including
economical desalination, to
relieve pressures on surface and
groundwater resources in arid
areas.

e Achieve a high degree of

recycling for solid and hazardous

wastes to make the American
economy more efficient and to
avoid environmental degradation.

Federal research resources, interstate
commerce responsibilities, partnerships with
industry and universities, and inter-
governmental aid all could play important
parts in achieving such initiatives. In
particular, the coordinated use of federal
laboratories could be important.

Interagency cooperation in achieving
authorized national infrastructure goals will
be necessary because of the close ties
between development projects and environ-
mental protection. One way of viewing this
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link is to recognize that the environment
suffers when public works are neglected.
America has a strong commitment to
environmental protection, but, according to
the National Council on Public Works
Improvement, we are neglecting our public
works. Combining the strengths of our
public works agencies with our environ-
mental protection agencies might serve all of
these agencies well.

The Regulatory Environment

Regulation is a ubiquitous companion
of public works. It includes economic
regulation (or deregulation), environmental
regulations of many different types, safety
regulations, and land-use regulations.

Many different decision-makers are
involved in these regulatory matters. Often,
they operate quite independently of the
decision-makers responsible for making the
investment decision. Economic regulation
or deregulation can affect the economic
viability of services provided by the project
or system. Overlapping and, in some cases,
incompatible environmental regulations have
become so complex that they often add
several years of debate, redesign,
mitigation, and accommodation before any
decision can be reached. Safety regulations
may cause redesign of a project. Land-use
regulations may thwart thc siting of many
public works projects. It is not uncommon
for federal, state, and local governments all
to get involved in the decision-making
process before any final investment decision
can be made.

Three problems in the regulatory
arena appear to be of particular concern.
One is that each of the regulatory decisions
preceding the investment decision may be
carried out serially rather than in parallel,
thereby multiplying the amount of time
needed to obtain the necessary clearances.
The second problem is that regulations
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frequently change during the long period of
time required to traverse the whole
regulatory process, making some reviews
start over again. The third problem is that
when federal agencies disagree about a
project, there appears to be no forum, short
of intervention by the Congress, to bring the
parties together to mediate the dispute in a
timely fashion so that the federal
government can speak with a single voice.

Proposals for regulatory stability and
"single permit" processes have been made,
tried, or implemented to some extent in a
few places, but generally they have not
achieved notable success. The independence
of each regulatory authority is jealously
guarded in most cases. This independence
is not only an intergovernmental issue, but
also an issue of diverse and conflicting
values being strongly held by the many
different interests represented in the public
policy arena. As greater experience is
gained with the regulations affecting public
works, new enactments can be expected to
become fewer, and techniques for
streamlining their administration may
become better known.

During the past two decades, the
federal government’s traditional practice of
working cooperatively with state and local
governments, using financial and technical
assistance to achieve common goals, has
been giving way to greater use of federal
preemptions and mandates.* The
environmental protection field, in particular,
illustrates this shift toward unfunded
regulations, compounded by a complex set
of interrelationships among concurrent
regulations administered by several
cooperating federal agencies. A current
ACIR study is examining the complex of
federal environmental protection regulations
to see what might be done to simplify and
coordinate it so that state and local public
works projects can comply more easily.*




The states also place unfunded
mandates on local governments, along with
substantial local revenue limitations.*® In
the public works field, the result of
unfunded mandates placed on local govern-
ments by federal and state governments has
been to pass increasing proportions of
infrastructure costs along to developers.¥
The principal means have been impact fees,
mandatory community associations,” and
negotiated exactions.

Timely Decisions

The National Council on Public
Works Improvement found that many public
works investment decisions that formerly
took a year or two to make, now typically
may take as long as 10 or 15 years.
Planning often is not done that far in
advance, or if it is, the plans often cannot be
held in effect that long. Therefore, by the
time many public works decisions are made,
they run the risk of being too-little-too-late,
or even inappropriate.

Obviously, the longer it takes to
make the decision, the more the project will
cost. It is not uncommon for the costs of
delay to make projects too expensive to
pursue. The environmental decision-making
process usually is the most lengthy, so
anything that can be done to shorten it--as
discussed above--could benefit public works
programs.

Performance Measures

At several points in this paper, it has
been noted that measures of the services
provided by public works generally are not
available. This situation cripples good
decision-making. It makes it impossible to
demonstrate quantitatively and convincingly
how much the economic return to invest-
ment is, who benefits how much, what the
costs are, how costs should be allocated
among users and other beneficiaries, what
the effects of price changes are on the use of
services, whether and how much main-
tenance is being deferred, and how much the
environment is being damaged or benefitted.

Each of these performance measures
is needed by decision-makers to increase the
value of infrastructure. Each of these
measures also is needed by the public to
hold the decision-makers accountable. One
place to start might be with the current
effort of the Government Accounting
Standards Board to establish standards for
public asset accounting and the measurement
of services.® Another beginning point
might be to improve and expand the FHwA
and UMTA performance reporting systems,
and to develop similar systems for other
types of infrastructure.

With public funds as scarce as they
are currently, an important key to having
adequate infrastructure is to learn to invest
smarter. Better performance measures are
essential to this task.
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EXECUTIVE SUMMARY

This paper focuses on the following
techniques for implementing alternative
infrastructure strategies: funding mechan-
isms, allocating responsibilities, and
management tools.

Understanding Funding Mechanisms

There are many ways governments
can fund public works projects. Taxes, user
fees, earmarked funds, intergovernmental
aid, borrowing, and private sector financing
are all frequently used. Even with all of
these options, however, the dollars raised
often are not enough to meet current or
future infrastructure needs. In 1988, in
response to these funding inadequacies, the
National Council on Public Works
Improvement (NCPWI) called for up to a
doubling of the present rate of infrastructure
investment by federal, state, and local
governments, and the private sector.

The role of state and local
governments as providers of public goods
and services has grown dramatically over
the last 10 to 15 years, while that of the
federal government has decreased. Between
1981 and 1988, state and local revenue
collections and direct expenditures increased
at a rate nearly twice as great as that for the
federal government. In addition, between
1978 and 1988, while federal aid to
individuals remained constant as a share of
federal outlays, all other federal subsidies
fell to their lowest level since 1963. At the
same time, there has been a shift of
emphasis in federal infrastructure assistance
from environmental to transportation
programs, and from programs paid for by
general revenues to programs supported by
user charges and earmarked taxes.

State and local governments now are
assuming greater responsibility for providing
public infrastructure financing. But as they
do, they must face state constitutional and
statutory limitations on their ability to issue
long-term debt. In addition, local govern-
ments can levy only those taxes that the
state has authorized. The dominant local
tax--the local property tax--varies in
importance as a source of local revenue
because of different state restrictions, but it
still generates nearly three-fourths of overall
local tax revenues.

Policy makers must balance the
interdependent questions of amount, sources,
and methods of infrastructure financing
against current budget constraints. They are
under pressure to seek more funds outside
the general budget, and they often turn to
infrastructure services that have identifiable
beneficiaries. These services can be priced
so that direct users, indirect beneficiaries,
and producers of wastes pay the costs
associated with their activities through
earmarked taxes and fines, user fees, special
districts, and debt financing. To increase
these revenues, policy makers must
demonstrate to voters and legislators clear
and explicit benefit-cost relationships.

Allocating Responsibilities

In 1987, NCPWI found a complex
mixture of federal, state, local, special
district, and private roles in infrastructure.
Intergovernmental and public-private
partnerships, the Council determined, were
common in the planning, financing,
building, operating, and regulating of public
works projects. Future changes in
infrastructure responsibilities are likely, and
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may be prompted by common concemns
about research, federal trust funds, federal
and state mandates, the scale of projects,
potentials for regional approaches, and
inter-provider tensions.

When evaluating public works
programs and services, the key challenge is
to clarify the intergovernmental and private
sector roles, and match responsibility with
authority and accountability. The process of
delineating roles, while never easy, should
be based on a well conceived sense of
national purpose and an understanding of the
proper balance 2mong the levels of
government. This task can be simplified by
considering principles justifying federal
involvement, criteria for relinquishing
federal responsibility, and appropriate
methods for implementing shared
responsibilities.

The private sector’s role in
infrastructure financing can be either direct
or in the form of public-private cooperation.
The direct approach works well when
infrastructure demands are growing rapidly
and users who have the ability to pay can be
identified.

Many localities have begun to require
developers to finance off-site as well as
on-site infrastructure. Direct private
financing methods include impact fees,
mitigation fees, developer exactions, system
development charges, and the like. Even
when the use of direct private financing is
appropriate, however, it typically accounts
for only approximately one-third of the
infrastructure costs of new development.

Public-private partnerships have
received increasing attention over the last
decade. These partnerships range from
contracted services to private ownership,
operation, and maintenance of facilities;
frequently the private options are supported
by tax benefits.
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These partnerships have a number of
advantages and potential disadvantages that
should be considered before municipalities
enter into them. While public-private
cooperation may help to relieve municipal
budgets, too much privatization of
infrastructure can disrupt public planning.
As more private money flows into public
works financing, once-public infrastructure
decisions increasingly become influenced by
the private sector. The result may be an
increased tendency for public works
decisions to follow rather than lead
development, and for negotiations with
particular developers to displace public
planning.

Improving Management Tools

Federal public works programs
typically have required regional, statewide,
and local planning by recipients of federal
aid. The concerted effort by many different
federal agencies in the 1960s and 1970s to
fund and require regional planning both in
metropolitan and non-metropolitan areas,
gave way in the 1980s to the disappearance
of most federal requirements and funding for
regional planning.

In addition to general plans, capital
improvements programming and budgeting
generally have been required. Capital
improvement programs typically lay out a
S5-year series of projects to be built
sequentially in such a way as to accomplish
systemwide, areawide, or statewide goals.
Although capital improvements planning
makes sense for federal-aid recipients, the
idea of a national capital budget
encompassing construction grants to state
and local governments has never achieved
consensus. There is not the same need for
the federal government to operate under a
balanced budget rule, coordinate funds from
different sources, or strictly segregate
operating and capital funds from one




another, as is the case for state and local
governments.

Although federal, state, and local
regulation of the design, planning, con-
struction, and operation of public works
projects is necessary, taken together, the
process can be highly complex and time
consuming for public works managers and
policy makers. The regulatory process
needs to be simplified, and the costs of
mandates may need to be reimbursed in
some cases. The Advisory Commission on
Intergovernmental Relations has
recommended that federal preemption of
state and local powers be reserved for those
cases where a clear national purpose is
served, and that mandated costs be
reimbursed to the extent that they are
incurred by a local or state government
while benefits accrue more widely.

NCPWI has suggested a number of
ways to improve the performance and
efficiency of the regulatory processes that
link broad regional planning, construction-
oriented capital improvement programming,
and the regulation of land development.
The recommended improvements would
require more and better data, reported more
frequently and more publicly. The wide-
spread availability of personal computer
increases the probability that such systems
will be established and will lead to improved
performance of the nation’s infrastructure.

Developing a Federal
Infrastructure Strategy

Historically, many mechanisms have
been used for developing and coordinating

policies involving multiple federal agencies.
A review of them suggests models for
developing a federal interagency
infrastructure strategy.  Their current
suitability and worth should be examined.

A sound next step in developing a
federal infrastructure strategy will be to
convene a national seminar on key infra-
structure issues. This seminar will be
designed to bring together various public
works actors who can help set an agenda for
developing a national public works strategy
in the 1990s. The types of issues
considered might include:

° Establishing national purposes for
infrastructure;

° Identifying appropriate federal
responsibilities and relationships;

o Forming federal interagency
partnerships; and

° Enhancing federal, state, local, and
private-sector infrastructure

partnerships.

Focus groups will be used to prepare the
topics and background materials distributed
to participants prior to the seminar so
participants can come prepared to negotiate
a common approach. The results of the
seminar are expected to be published and
disseminated to a wide audience.

While such a national seminar is only
the first step, it is expected to foster the
sharing of ideas, establish networks, and
build momentum for further progress in
developing a national infrastructure strategy.
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Purpose and Scope of this Paper

The U.S. Army Corps of Engineers
has been funded to work in partnership with
other federal agencies and with state and
local governments to develop a federal
infrastructure strategy involving the private
sector. This is one of a series of papers
examining issues for consideration in
developing this strategy.

This paper focuses on techniques for
implementing  alternative  infrastructure
strategies. For purposes of this paper,
"infrastructure” refers to the major public
works systems that assist the nation and its
communities to function effectively and
efficiently as places where people live, do
business, and strive for a better life. These
public works--broadly speaking--include
transportation, environmental, communi-
cations, and energy systems. These systems
are further defined and discussed in another
paper in this series entitled "The Value of
Infrastructure to America.” (See Appendix
A of this report. The public and private
sectors both play important roles in
providing these essential infrastructure
systems now, and will continue to do so in
the future.

The subjects assigned to be covered
within the overall topic of implementation
fall generally within four groups:

¢ funding mechanisms (including
identifying them and examining
their problems and constraints);

* concepts of responsibility
(including "user pays” and
"beneficiary pays” components);

¢ allocating responsibilities (among
federal, state, and local
governments, and between the
public and private sectors); and

* management tools (including
federal funding policies, the use
of capital budgeting, the funding
of R&D and demonstration pro-
jects, and methods of balancing
demands for services with costs).

In examining these subjects, it has
seemed wise to expand three of them
somewhat. The subject of funding
mechanisms has been expanded to include
consideration of the effects of present trends
toward scarcity of funds for public works.
Under concepts of responsibility, the
principle that polluters should pay for
clean-ups has been added. And, to the
discussion of management tools has been
added regulatory tools and consideration of
the need for new approaches that link the
exercise of spending and regulatory powers.

Finally, this paper concludes with
some thoughts about how to develop a
workable federal interagency infrastructure
strategy.
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Understanding Funding
Mechanisms

Overview of Funding Sources

The federal, state, and local
governments in America each have a range
of independent revenue sources available to
them.! In recent times, the federal
government has relied most heavily on
income taxes and wage taxes; most states
have relied mainly on a combination of
income and sales taxes; and local govern-
ments have relied largely on real estate
taxes. Of course, each government has
numerous other less productive taxes,
including transaction taxes on such things as
imports, airline tickets, motor vehicle
registration, and recording of deeds, plus
excise taxes on such products as alcoholic
beverages, cigarettes, amusements, and
gasoline.

Besides taxes, public revenues also
are derived from a wide variety of user fees,
lotteries, mineral royalties, leases, special
assessments, fines, interest earnings, and
other non-tax sources.

Both tax and non-tax revenues
sometimes are earmarked for particular
spending purposes. This is a quite common
technique, in fact, in the public works field.
Such earmarking can be accomplished in
three basic ways: (1) b, establishing a
special district to collect and spend the funds
on a well defined (usually single) purpose,
(2) by establish’ng a special trust fund into
which a general government deposits
earmarked funds and from which it makes
designated program expenditures, and (3) by
legislative set-asides in revenue and
appropriations acts that produce results
similar to a trust fund. Examples are state
and local water, sewer, soil conservation,
and transit districts, and the federal trust
funds for waterways, harbors, highways,
and air transportation.
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In addition to each government’s own
sources of revenue, federal aid is important
to state and local governments, and state aid
is important to local governments. In the
public works field, federal aid has been
particularly important for water pollution
control, highways, mass transit, airports
community development, and small water-
shed development. State aid has been
important largely for highways, mass transit,
and water pollution control.

There are several forms of inter-
governmental aid for public works:
categorical grants, block grants, revenue
sharing, low-interest loans, loan guarantees,
cooperative agreements with cost sharing,
and tax exemptions for borrowing to finance
public works. These are described, more
fully later in this paper.

In addition to using current revenues
and intergovernmental aid to meet public
works needs, governments frequently
borrow in the private bond markets. For
state and local governments, capital
improvement borrowing is the only kind of
long-term debt they may create. Federal tax
exemptions of the interest earned on state
and local bonds help to hold interest rates
down, and state assistance to small local
governments frequently is helpful in
allowing those localities to borrow at
favorable rates.

The federal government can borrow
without constitutional limit, but state and
local governments, including special
districts, must operate within balanced
budgets each year. Full debt service on any
long-term  capital borrowing--including
scheduled principal repayments and current
interest--must be funded in state and local
budgets under the terms of state
constitutions in all but one state.

In addition to balanced budget
requirements, state constitutions and laws




place various other limits on state and local
authority to tax and borrow. Usually, these
limits fall hardest on local governments.
Nevertheless, many state and local
governments meet political limitations on
taxing and borrowing before they reach their
legal limits.

In addition to using public funds to
meet infrastructure needs, governments have
options for turning to the private sector.
These options include regulations that
mandate private action, negotiated cost
sharing, or simple non-performance in the
public sector that induces private infra-
structure spending out of self-interest. The
1980s produced many studies of such
“creative” finance schemes.?

From this overview, it can be seen
that there are many funding mechanisms to
choose from when public works dollars are
needed. The problem is that even with so
many options, the dollars available too often
fall short of meeting the need.’

Current Trends and Constraints in
Funding Infrastructure

As a result of initiatives over the last
10 to 15 years to realign the American
federal system, state and local governments
have become more important providers of
public goods and services. Between 1981
governments of their own funds increased 81
percent, while federal own-source spending
for civilian services increased only
47 percent. At the same time, local revenue
collections increased 86 percent, and state
revenue collections increased 80 percent,
while federal revenues rose just 41 percent.
If these trends continue throughout the
1990s, state and local governments will be
the majority partners in financing domestic
programs before the year 2000.

This realignment of the federal
system has reduced federal subsidies to state

and local governments. While federal
grants-in-aid for payments to individuals
remained a relatively constant share of
federal outlays between 1978 and 1988, all
other grants fell by more than half--from
11.7 percent of federal outlays in 1978 to
5.1 percent in 1988, their lowest level
since 1963.

Similarly, Congress has modified
tax-exempt bond law five times in the
1980s, with changes made by the Tax
Reform Act of 1986 being the most
significant. The Supreme Court opened the
door for further limitations in state and local
tax-exempt debt in its ling v.
Baker decision, which said, in essence, that
state and local governments do not have a
constitutional right to issue tax-exempt debt;
it is a congressionally granted privilege.

More detailed evidence on the trends
in federal subsidies to state and local
governments for financing public
infrastructure follows below.

Federal Grants-In-Aid.  Most
public works are local, but the federal
government traditionally has funded a
significant share of capital investment
(construction funds) in all categories of
public infrastructure except water supply and
solid waste. In the aggregate, local
governments pay for about two-thirds of
operations and maintenance expenditures,
but only about one-quarter of construction
and new equipment costs. In mass transit,
wastewater, water supply, and solid waste,
local governments pay virtually all
operations and maintenance expenditures
and, except for mass transit, most of the
capital investments as well.*

However, these traditional patterns
are changing. The Consolidated Federal
Funds Report (CFFR) for 1983 and 1986
reveal recent trends in federal aid to state
and local governments for public
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infrastructure. Of the more than 800 federal
grant programs listed in the CFFR in 1986,
46 were identified as falling directly into the
public infrastructure categories discussed
here. Of these 46 programs, four--airports
and airways, mass transit, highways, and
wastewater--accounted for 98.3 percent of
the $21.1 billion of federal assistance to
state and local governments for infra-
structure in 1986.° From 1983 to 1986,
obligations increased by nearly 50 percent
for airports and airways; nearly one-quarter
for mass transit; and 16 percent for
highways and bridges. Obligations for
wastewater treatment assistance programs
declined by 36 percent over this period.

In the aggregate, these trends
indicate a general shift of emphasis in
federal infrastructure assistance programs
from environmental to transportation
programs. They also indicate a shift from
programs paid for by general revenues, to
programs supported primarily by user
charges or by earmarked tax revenues.$
This is consistent with research that suggests
that programs funded by earmarked tax
revenues, user charges and special districts,
which link financing with services provided,
generally gain voter acceptance easier than
those funded by increases in general
revenues.” With the exception of the Urban
Mass Transportation Administration’s capital
improvement grant program, these major
programs distribute funds to recipient
governments by formula or on a project
basis subject to a formula distribution.

Tax-Exempt Debt. State and local
governments, when raising capital for
investing in public infrastructure, often issue
debt whose interest 'ncome is exempt from
federal income taxation. Concern about the
growing volume of tax-exempt bonds, and
the associated revenue loss, motivated
Congress in 1986 to place a number of
restrictions on the issuance of tax-exempt
debt.® Specifically, Congress systematically
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narrowed the definition of public purposes
qualifying for tax-exempt financing,
established state caps for "private activity”
tax-exempt debt, eliminated the ability of
state and local governments to eamn
arbitrage, and established cost-of-issuance
restrictions. The Supreme Court’s South
Carolina v. Baker decision gives Congress
even more latitude in restricting the issuance
of tax-exempt bonds.

In a speech in May of 1988,
Representative Rostenkowski, Chairman of
the House Ways and Means Committee, told
the Council of Infrastructure Finance
Agencies that *T don’t think you’ll see any
frontal attack on the tax exempt interest paid
on infrastructure bonds. But you may see a
spirited debate about what infrastructure
means."”  Thus, while Congress may
continue to further restrict the issuance of
state and local tax exempt debt, it appears
there may be some support for infrastructure
bonds which could become a favored
category of tax exempt bonds.

In April 1989, Senator Domenici
sought to allay that concern by introducing
S.700, the Environmental Infrastructure Act
of 1989. That bill would amend the tax
code by creating an environmental
infrastructure bond. According to the bill,
95 percent of the proceeds of such a state or
local bond would have to be used to provide
infrastructure facilities which are defined to
include sewage, solid waste disposal,
hazardous waste disposal, and water
facilities as well as other facilities
constructed, reconstructed, rehabilitated, or
acquired for the purpose of complying with
federal statutes and regulations administered
by the Environmental Protection Agency.
These bonds would be exempted from most
of the bond restricted contained in the Tax
Reform Act of 1986 (TRAS86).

With large federal budget deficits
expected to continue into the foreseeable




future, the most important tax-exempt bond
policy issue may be where to draw the line
between which activities should receive such
preferential treatment and which activities
should not.

State and Local Financial
Constraints. As previously noted, the
federal government, faced with continuing
large budget deficits, is reducing its role in
financing public infrastructure. As a result,
state and local governments are playing a
greater role in providing public infra-
structure funding. However, there are a
number of institutional constraints which
may limit the ability of state and local
governments to meet these new infra-
structure financing responsibilities. °

The most relevant constitutional
constraints are those that limit the ability of
state and local governments to issue debt to
pay for long-term capital investments. In
1986, 38 states had some form of consti-
tutional limits on state borrowing. Of the
twelve states that had no constitutional
limits, six required some form of super
majority (60, 67 or 75 percent votes by the
legislature) to incur long-term debt. The
remaining six states had no constitutional
limitations on state borrowing and required
a simple majority vote of the legislature.
Those six states are Alaska, Connecticut,
Maryland, New Hampshire, Tennessee, and
Vermont. !

In 1986, 42 states had some type of
constitutional or statutory limits on local
governments’ ability to issue long-term
general obligation debt.? Of the eight
states that have no constitutional or statutory
limitations, one (California) requires a
two-thirds majority vote by local officials or
the electorate to authorize issuance of debt.
The remaining seven states have no limits
and allow all jurisdictions to issue general
obligation debt with a simple majority vote
of the local officials or the electorate.

Those states are Alaska, Florida, Maine
(counties only), Maryland (nonchartered
counties and municipalities), Nebraska,
Tennessee, and Virginia (counties only).

In addition, local governments can
only levy those taxes that the state has
explicitly authorized. While the 50 state and
local fiscal structures exhibit significant
diversity, property taxes dominate local tax
systems nationally. Among all potential
revenue sources, the property tax is the only
one available to all general purpose local
governments; it accounts for nearly
three-quarters of local tax revenues.

This heavy local reliance on the
property tax as a source of revenue,
notwithstanding, a significant difference
does exist among the states in the relative
importance of the property tax as a source
of local revenue because of different state
tax and expenditure limits imposed on local
governments. Only five states have no
controls on local fiscal actions--Connecticut,
Maine, New Hampshire, South Carolina,
and Vermont. Of the remaining 45 states,
25 have enacted new property tax
restrictions since 1978--the beginning of the
tax revolt kicked off by passage of
Proposition 13 in California.’* Most of the
restrictions apply to all types of local
governments, but several apply only to
school districts. Most restrictions apply to
local property taxes, but 11 states limit local
general revenue or general expenditures. Of
the 45 states with some sort of restrictions
on local taxing and spending powers, 32
have two or more types of limitations.

A Financing Strategy Tied to Benefits

Since the federal, state, and local
governments must live within annual budget
constraints which recently have limited
public works spending more than in the
past, policy-makers at all levels of
government are under great pressure to seek
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more funds outside the general budget, and
to consider how to get the most benefit from
available revenues.

In private markets, the sale of goods
and services finances their production.
Consumer demand, including a willingness
to pay, together with available technology,
dictates the producer’s scale of operation
and producticn levels. In contrast, this link
between the quantity demanded and the price
paid breaks down for public goods that are
not identified with individual beneficiaries
who can be charged in relation to actual
consumption.

Infrastructure services are, in a
sense, a hybrid between a public and private
good. While each segment or component of
individual categories of infrastructure may
have private good characteristics, the system
or network, in the aggregate, has value to
society generally. Thus, government at all
levels has a stewardship responsibility
toward the continued efficient operation of
each system or network, e.g. the trans-
portation or environmenta: Ddrotection
network. However, like private goods,
these individual public infrastructure
facilities also provide important services to
identifiable consumers. Thus, their use can
be measured and priced, and those who do
not pay can be excluded from the service.
This provides governments with an oppor-
tunity to raise extra funds, particularly for
most elements of transportation, water
supply, wastewater treatment, and solid and
hazardous waste facilities. In each of these
cases, charging users directly for some
portion of the cost of providing the service
recaptures a fair share of the public costs.
To the extent that such prices accurately
reflect the true costs of providing
infrastructure services, this allocation of
charges can help avoid over supplying those
services.
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In order to promote economic
efficiency and get the most benefit from a
limited level of resources, public
infrastructure should be financed by
beneficiaries whenever possible. However,
this principle has certain limitations. For
example,

e User fees set below the level
necessary to cover the cost of
providing the service or facility
may not provide the correct
resource allocation signals.

¢ Isolating financing decisions too
narrowly on some facilities
ignores the amounts to be spent
on complementary services.

e If there are beneficiaries who
cannot afford to cover the full
cost of the service, general fund
subsidies may be necessary.

¢ If there is a new technology being
applied to a particular service, the
ultimate users may not be easily
identifiable or may be unable to
shoulder the entire risk associated
with the new process.

¢ Beneficiaries are not always the
same as users. For example, in
mass transit, the beneficiaries may
include not only the riders of the
mass transit system but only the
neighborhoods that have less
pollution, the automobile drivers
who face less congestion, and the
firms that get additional business.
Similarly, there is a benefit to the
general community that has a safe
supply of polable water which
does not transmit communicable
diseases.

¢ If pollution is produced and sent
downstream or downwind, it is
the polluter who should be
responsible for the clean-up
costs rather than those who would




"benefit" directly from the
clean-up.  This principle is
illustrated by the "superfund”
hazardous waste clean-up
program.

Implementing the beneficiary finance
principle--along with its corollaries--depends
on techniques like earmarked taxes and
fines, user fees, special districts, and debt
financing. Each of these financing tech-
niques links payments with benefits, but
each also has certain advantages and
limitations as briefly outlined below.

Earmarked Revenues.'*  Ear-
marking dedicates revenues from certain
sources for particular expenditures. This is
in contrast to the practice of combining all
revenues into a general fund which is then
appropriated to specific activities or
expenditure functions through an unre-
strained budget and appropriations process.
Thus, earmarking has two important charac-
teristics: (1) the earmarking is done by the
jurisdiction that imposes the tax, user fee,
fine, or other designated revenue source,
and (2) earmarked revenues can be spent
only on specific activities, and they
generally are not subject to competition with
other expenditure demands in the annual
budget process.

Some form of earmarking is used by
federal, state, and local governments. For
example, 27 states earmark all gas tax
revenues for highway use, both to guarantee
a reliable revenue source and to ensure that
taxes paid are linked to transportation
benefits. Similarly, 12 states permit local
jurisdictions to levy a general sales tax
dedicated for transportation purposes' and
4 states earmark at least a portion of their
lottery revenues for infrastructure
purposes.’®  In addition, some states
earmark revenues from specific taxes for
non-transportation  infrastructure, e.g.,
Maryland levies a tax on boat sales which is

—‘m

dedicated to the state’s clean water program;
Missouri dedicates 0.1 percent of the state
sales tax to water programs; and Washington
dedicates an 8 cent per-pack tax on
cigarettes to finance its clean water
program."’

Earmarking of specific tax revenues
is also popular with the federal government.
For example, taxes on certain chemicals and
hazardous materials are earmarked to clean
up hazardous waste dumps. In the
transportation area,

e about 20 percent of public
expenditures on the nation’s
highways are financed by
earmarked federal funds derived
primarily from taxes on motor
vehicle fuels and on heavy
vehicles;

¢ aviation users pay taxes which
cover about one-fifth of total
capital investment in airport
improvements, 100 percent of
federal spending on aviation
facilities, equipment and research,
and a small percentage of the
federal costs of operating the air
traffic control system; and

* marine users pay taxes dedicated
to funding the improvement of
most of the inland waterways and
the maintenance of deepwater
harbors including channel
dredging.'*

Proponents of earmarking claim that
one of its major advantages is that it is often
consistent with the benefits-received
principle of taxation. According to this
view, the goals of economic efficiency and
fiscal equity can be satisfied when each
taxpayer contributes to the cost of providing
a specific service an amount equal to the
benefits received from the service.
However, when the link between the tax
"price” paid and expenditure benefits
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received cannot be demonstrated, the only
real justification for such earmarking is
political and fiscal expediency.  For
example, earmarking lottery revenues for
infrastructure investments does not link the
"price” paid with the benefits received, so
there is no real efficiency or equity gain; it
is merely politically and fiscally expedient.

Earmarking also can be a way to
introduce new spending programs or taxes in
spite of fiscal austerity.  Voters and
legislators often are more likely to approve
a new tax if they can see a clear benefit
from it.' For example, the state of Iowa
passed a feedstock tax on fertilizers. The
revenues are earmarked for studying the
impact of fertilizer use on the pollution of
the state’s groundwater supply and for
developing ways to protect the long-term
supply of drinking water in the state.
Funding a similar program from general
revenues may have been more difficult.

Finally, earmarking may be
necessary to assure a minimum level of
spending on a particular activity. However,
the ultimate impact of such earmarking may
vary between new and old programs, in part
because legislatures that feel unduly
restricted by such provisions can offset them
by reallocating other program funds. The
earmarked funds then simply replace general
funds that would have been spent in any
event.

Whether or not they actually increase
spending, earmarking provisions can
encourage improved program planning and
management. A consistent and reliable
revenue stream can help assure that funds
are available when public infrastructure
needs arise. Such stability can compensate
for short terms of office for elected officials
and the prevalence of short-term budgeting
at all levels of government.?®
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However, earmarking also has
disadvantages. For example, one criticism
of earmarking is that it hampers effective
budget control. The concern is that
earmarking interferes with the ability of
elected officials to shift budget priorities as
conditions and voter preferences change.”
In Montana, for example, earmarking
provisions are so pervasive that they create
serious fiscal management problems for the
state.? Some of the fiscal rigidity imposed
by extensive earmarking can be mitigated by
regulations that require earmarking pro-
visions to lapse after a certain length of time
unless explicitly extended or renewed by
legislation. Nevertheless, attempts to roll
back earmarking can be frustrated by the
efforts of special interest groups and the
legislative ~committees that oversee such
programs.

A related concern is that earmarked
revenues may not be subjected to the same
intensity of annual budgetary review as other
revenue and expenditure decisions. This
may reduce effective political accountability
for aligning voter preferences with program
expenditures if politicians feel that they no
longer have responsibility to appropriate
additional general funds to support the
program or to make sure that each ear-
marked dollar is spent as productively as
possible. Some fear that when the current
spending level for an activity is more than
the amount of revenues earmarked for that
program, earmarking could result in revenue
reductions rather than increases.”

In summary, earmarking can promote
reliable long-term funding for public
infrastructure that encourages better
planning and management, and that provides
revenues more nearly matched to service
demands. However, earmarking must be
used carefully. When earmarking limits
budgetary decisions too stringently, it can




bind elected officials to outdated priorities.
When earmarking does not limit budgetary
decisions, it may be relatively ineffective,
substituting dedicated funds for other funds
that may have been spent in any event.

User Fees and Special Assess-
ments.*  User fees, or charges, are
voluntary payments by households, firms or
other consumers made to a governmental
body or other public works provider based
on direct, measurable consumption of
publicly provided goods or services. Since
such fees or charges are usually levied per
unit of good or service consumed, the total
cost to users varies with the quantity
consumed. In 1988, such fees and charged
accounted for 22.2 percent of total local
own-source revenues nationally.”

In contrast to user fees, general taxes
are compulsory payments not tied to the
consumption of specific public goods or
services. There is no direct link between
the benefits individuals receive from public
goods and services and their actual tax
payments.?

A third revenue source that falls
between user fees, on one extreme, and
general taxes, on the other, are special
assessments. Special assessments involve
compulsory payments, but those payments
are related to estimated benefits from public
expenditures. For example, special
assessments might include payments for
specific neighborhood improvements such as
sidewalks, street paving, and lighting which
provides benefits to identifiable properties
proportionate to the number of feet of street
frontage.”’ These assessments often are
called front foot benefit charges.

User fees may be technically feasible
if the beneficiaries are identifiable and it is
possible to exclude non-payers from
receiving the benefits of the program, but
they may not be economically feasible to

collect.? Economic feasibility is
determined by comparing the cost of
administering the user fee system to the
efficiency and equity gains expected from
collecting user fees instead of general taxes.

The strongest case for user fees or
charges occurs when efficiency gains from
charging users directly for services received
are high. Functioning as "prices” in the
private market, such fees result in efficiency
gains by improving the allocation of scarce
resources between competing public and
private purposes. However, the way a user
fee is set affects decisions about the use and
expansion of current physical capacity. A
user fee set too low to cover the costs of the
service, or with too little differentiation
among different users and classes of users,
may not encourage efficient use or provision
of infrastructure.

Generally, user fees are set equal to
the average cost of providing a service by
taking the facility’s budget, subtracting
expected subsidies, and dividing by units of
output or by users. Two alternative
methods of setting prices to encourage
efficient use and expansion decisions are
(1) pricing based on the marginal cost of
providing an additional unit of service, and
(2) pricing based on the cost of providing
the service during peak periods.

For several infrastructure categories,
expanded user fees could help manage
facilities’ use and make certain facilities
self-supporting. For example:

e Airport user fees could help
manage traffic and expand the
capacity of existing facilities like
New York’s Kennedy and
LaGuardia airports which
increased landing fees for small
aircraft from $5 to $25 during
peak periods. This increase
reduced general aviation air
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traffic by 30 percent and

decreased the number of delays in
takeoffs and landings by
50 percent.”

e Cost sharing agreements
implemented by the U.S. Army
Corps of Engineers resulted in a
fundamental reconsideration of
design criteria with non-Federal
sponsors supporting cost-reducing
design modifications or staged
construction.*

¢ Taxes on the manufacturing and
use of <certain
difficult-to-dispose-of items would
result in a price that reflects the
true social cost associated with
their disposal, and the funds can
be used to treat the wastes so they
do not pollute the environment.

In addition, developer fees and negotiated
exactions constitute an application of the
user fee approach to financing the public
costs associated with real estate
development. These impact fees,
mitigation fees, and developer exactions
imposed on new developments have become
a popular growth management tool over the
past decade and are used to fund not only
on-site infrastructure, but off-site
infrastructure expansion and construction.
Typically, such fees and charges are set at
fixed rates by the jurisdiction and are
applied equally to all rates by the
jurisdiction and are applied equally to all
developments. Thus, all developers are
treated equally. However, the jurisdiction
forgoes the opportunity to negotiate directly
with each developer and is unable to tailor
specific charges to the unique circumstances
of individual developments. As a result, the
cost of providing infrastructure services to a
specific development generally are not fully
covered by the fees paid by that
development. In some cases, however, the
fees may be too high for some
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developments, causing the development to
change its nature, or be postponed.

Such impact fees are different than
charges paid through tax increment financing
or other special assessment districts. For
example, impact fees may apply to
development anywhere in the jurisdiction,
not just in a specified geographic area.
Also, impact fees do not require the
preapproval of the property owners as do
fees in special assessment districts.*

In contrast to impact fees, negotiated
developer exactions are defined as land,
construction, cash, materials or facilities
provided by the developer to a public
jurisdiction by agreement, in exchange for
development privileges. Such exactions
traditionally include land dedications for
rights of way, parks, etc.; donations of
specific facilities; and construction of
off-site infrastructure such as intersections
and roads adjacent to developments, low-
income housing, and the like. At times, a
fee may be negotiated in lieu of in-kind
dedications and contributions.3

Exactions are most often used in
areas experiencing rapid economic
development. Such exactions are typically
negotiated with developers individually.
Thus, they may more accurately reflect the
cost of a development to the jurisdiction, but
they are considered inequitable because
different developers pay different relative
amounts for infrastructure. Local
jurisdictions usually enforce exactions
through their zoning powers, and their
authority to issue building permits.
Developers typically prefer impact fees to
negotiated exactions because the amounts are
known in advance and they apply equally
to all.*

In the 1960s, home rule communities
in California became the first jurisdictions to
assess impact taxes. Now, such fees are




emerging as the dominant form of develop-
ment finance mechanism in California
because the courts have continued to protect
the flexibility of this revenue source.* On
the other hand, voter initiatives and
legislative actions have reduced the
flexibility associated with impact taxes
(constrained by Proposition 62 in 1986) and
mitigation fees. It has been estimated that
such impact charges on new single family
dwellings in California average from $3,527
up to nearly $9,500.%

In Florida, because of taxpayer
resistance to increasing property taxes, local
communities have applied a variety of
development fees, since before 1975, in an
effort to shift costs of new facilities from
current residents to developers. Florida
courts have established a "dual rational
nexus” test which requires the amount of the
impact fee to be related to the new facilities
needed because of the development, and the
fees collected to be used to finance such
facilities. This is a narrower concept of
impact fees than in California where the
state Supreme Court held that this direct
linkage is not required so long as the fee is
necessary to maintain the general welfare.”

Such techniques, however, are not a
panacea for localities struggling to pay for
public works. They are most successful in
areas that are growing rapidly and, even in
those areas, typically account for no more
than one-third of the infrastructure costs for
new development.

The increased use of development
fees and exactions results from four factors:

¢ residents in many communities
are unwilling to continue to
subsidize new development;

¢ the realization that the costs
attributable to private
development are higher than
previously thought;

e the recognition that economic
efficiency considerations argue for
private developers intemalizing
the public costs of private
development; and

¢ the reluctance of voters to allow
revenues to be raised through
traditional general revenue
sources like the property tax.”

In addition to efficiency concerns,
such user charges and fees also may enhance
fiscal equity. Proponents of such charges
argue that they represent a "fair" method of
financing public goods and services since
individuals pay for benefits received. In this
context, user fees are "fair" on grounds of
horizontal equity, i.e. people in similar
situations, including their consumption of
publicly provided goods and services, are
treated equally.** This is consistent with
the benefits received principle of taxation.

Alternatively, financing public
infrastructure through user fees designed to
recover full costs also has potential dis-
advantages and undesirable outcomes. The
most frequent argument against such fees
and charges is that they impose an unfair
burden on low-income families and indi-
viduals. Specifically, the pr -~ and those
living in hard-to-serve are.  .ight find
public infrastructure services unaffordable if
the services are priced at full cost. Thus,
user fees may be inconsistent with the
ability-to-pay principle of taxation. In fact,
one analyst foresees a user fee backlash in
the 1990s because of this concern over

equity.”!

There are two fundamental qualifi-
cations to this concern, however, First,
society has an interest in making sure that
water and sanitation facilities are universally
available, even if a particular facility cannot
be supported solely by its users, because a
clean safe supply of water does not transmit
communicable diseases. In other words,
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both the consumer and the general public,
benefit, and both should pay. This is an
argument for selective general-fund
subsidies and/or alternative institutional
arrangements for providing necessary
personal benefits at affordable rates.

Second, if user fees require direct
beneficiaries to pay the full cost of those
services, even though some benefits accrue
to the general public, these fees may put an
unfair burden on users, and may be espe-
cially burdensome to low income families.
This concern about the potentially regressive
nature of user fees may be ameliorated,
however. For example, in Bloomington
Indiana, city-wide programs like tennis or
swimming lessons and summer day camp
carry fees, while programs available in
community centers in low-income
neighborhoods are free.*

In this context, Due and Friedlander
provide useful guidelines for determining
when it is appropriate, or inappropriate, to
rely on user charges or fees to finance
public goods and services. Specifically,
using a pricing mechanism where possible,
instead of free distribution funded by
general taxation, is considered desirable
when:

® benefits are primarily direct, so
that charges will not cause
significant loss of external
benefits.

¢ demand has some elasticity, sc
that the use of prices aids
resource allocation and eliminates
excess supbolies.

® charges do not result in inequities
to lower-income groups, on the
basis of accepted standards.

e costs of collecting charges or fees
are relatively low, or alternate
taxes levied in proportion to use
can be employed.
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Use of such fees and charges are less
appropriate when:

o external benefits are significant
and will be lost in part if charges
are made.

¢ demand is perfectly inelastic, so
that resource allocation is insen-
sitive to the pricing system.

® equity standards require that the
lower income groups be assured
of obtaining the services without
undue hardship.

¢ collection costs are relatively high
and alternative tax measures
related to usage cannot be
devised.

In summary, user fees can be a
valuable tool in linking benefits received
with prices paid, thereby enhancing the
provision of public infrastructure services.
Like earmarked revenues, however, user
fees must be designed with care to reflect
true social costs of consumption; otherwise
efficiency gains may not be realized.
Finally, while user fees have the potential to
improve the efficiency of public works, their
use may change who uses them and how
much they are used. Policy-makers at all
levels of government should be aware of
these potential impacts and consider
measures such as the life-line rates currently
used by telephone, gas, and electric utilities
to ameliorate any unintended consequences.

Special  Districts.* "Special
districts” are limited-purpose governmental
units with the power to levy taxes, user
charges, and other fees. "Public author-
ities" perform similar functions but are not
considered units of government for the
purposes of debt liability or state
constitutional restrictions because they do
not have taxing powers. Both institutional
mechanisms offer a way to shift infra-
structure financing from all taxpayers to
those directly served.




Special districts and authorities are
the nation’s most rapidly growing form of
government. In 1987, there were 29,487
such districts in operation--accounting for
one-third of all local governments
nationally. This represents an increase of
61 percent since 1962. Over 36 percent of
these special districts provide public works,
and they accounted for about 15 percent of
all public works spending in 1987.

Special districts and authorities
providing infrastructure services can offer
ways to transcend the fiscal, bureaucratic,
and geographic limitations of general-
purpose governments. Since their revenue
streams are segregated from competing
priorities, and their geographic boundaries
can be drawn specifically to encompass only
the intended beneficiaries, districts
theoretically can make better scale, pricing
and maintenance decisions.

In practice, however, the fact that
most districts are not self-supporting means
that they may not be insulated from the
funding problems of general-purpose
governments. Inadequate techniques ror
setting prices, and political limitations on
the scale of their operations, also limit the
advantages of districts and authorities.
Furthermore, inadequate accountability and
coordination with general-purpose govern-
ments can limit the effectiveness of special
districts. Where these districts are used,
care should be taken to assure that they are
accountable to voters or to the general-
purpose governments that create the
districts.

Special districts have the clearest
financial advantage in providing public
works if the service can be self-supporting
or can generate a profit, or if fiscal limita-
tions prevent general-purpose governments
from assuming these responsibilities.

Debt Financing. Traditional general
obligation bonds and project-specific
revenue bonds are the two primary debt
financing mechanisms that local govemn-
ments have at their disposal. These funding
mechanisms are repaid over a number of
years either by general tax revenues, or by
specific revenue sources generated by the
project being financed by the debt.

Such debt instruments are appropriate
for infrastructure financing because infra-
structure projects generally have fixed costs
and long economic lives. Bonds, with
repayment schedules that match the life
expectancy of the capital facility being
financed with the bonds, will increase
efficiency by linking beneficiaries with those
who pay for the infrastructure
investments.**

Summary. Infrastructure finance
debates revolve around three basic
questions:

¢ How much should we spend?

¢ Who should pay?

¢ How should spending be
financed?

The answers to these questions are
interdependent. = How much to spend
depends on who will pay and how the
charges will be collected. The financing
mechanism chosen, in turn, will determine
whether the revenues are adequate and
reliable.

In order to meet future needs within
given budget constraints, public
infrastructure services should be priced so
that direct users, indirect beneficiaries, and
producers of wastes pay the costs associated
with their activities. If prices reflect true
social costs, the public’s use of a facility
and its willingness to pay for services will
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indicate the appropriate scale and
distribution of public works.

The various financing techniques
discussed above can improve public infra-
structure management. Public works lend
themselves particularly well to dedicated
financing techniques because of their
longlives, need for continued maintenance,
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and the unevenness of their replacement and
rehabilitation expenditures.

In addition, a clear benefit-cost
connection often promotes easier acceptance
of new spending programs by voters and
legislatures. Making such a connection
explicit will become particularly important
for financing new needs such as hazardous
and solid waste disposal.




Allocating Responsibilities

This is an extraordinary time of
change in the American federal system. The
1960s and 1970s saw the ascendence of
federal aid programs, to the great benefit of
public works. The 1970s and 1980s saw the
ascendence of regulatory federalism, with
many new federal preemptions and mandates
making public works more necessary, more
expensive, and more time consuining to
provide. The 1980s saw a significant
downturn in federal aid programs for public
works. The rapidly rising federal deficit,
and the heavy shift of federal expenditures
toward the social safety net, defense, and
interest on the national debt in the 1980s,
have substantially muted federal leadership
in public works and many other domestic
programs.

As federal aid for public works have
declined through the 1980s, state and local
governments, and the private sector, have
picked up more of the responsibility for
public works. This shift has been hastened
by the rapid acceleration of federal
preemptions and mandates--especially in the
environmental protection field.

Present Responsibilities
for Infrastructure*

When the National Council on Public
Works Improvement studied existing respon-
sibilities for the nation’s infrastructure in
1987, it found a striking mixture of
governmental and private roles. These roles
vary not only by the type of infrastructure,
but also by the types of responsibilities
undertaken. The Council listed the principal
public works tasks as:

¢ Establishing general program goals,
policies, and strategic plans.
e Regulating facilities and services.

¢ Planning, building, owning,
operating, and maintaining specific
facilities (projects).

¢ Financing capital improvements,
operations, and maintenance.

¢ Researching and demonstrating new
technologies and techniques.

¢ Providing technical assistance and
promoting innovation.

All of these tasks are necessary, but
they do not all need to be done by the same
government or private company. In fact,
intergovernmental and public-private
partnerships are common in providing public
works.

For example, looking only at
governmental outlays for seven major types
of public works, NCPWI found a "heavy
concentration of federal financing in the
capital sector, the general dominance of
local financing for operations and main-
tenance, and the relatively small state
financing role...[except]...in highways and
in some aspects of water projects.” In
general the NCPWI report went on to
summarize lead roles in 1987 roughly as
follows:

¢ Federal: planning, setting standards
for, and providing capital financing
for the Federal Aid Highway System;
operating and maintaining airways,
harbors, major dams, irrigation, and
regional flood control projects;
cleaning up hazardous waste sites;
providing capital financing for mass
transit, wastewater treatment, and
many small airports; setting standards
for drinking water, wastewater
treatment, and hazardous waste
management.

e State:  building, operating, and
maintaining federal-aid highways;
pursuing non-federal dam safety
programs; financing mass transit (and
even operating it in a few states); and
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regulating environmental matters in
accordance with federal standards.

e Local: providing local roads;
operating and maintaining mass
transit, public airports, landside
facilities at water ports, water supply,
urban stormwater facilities, and solid
waste facilities.

e Special District ine in all
except Arkansas and Hawaii): control
about 70% of all state and local
spending for mass transit, about 60%
for water transport, over 20% for
airports and water supply, nearly 20%
for sewerage and natural resources,
11% for sanitation other than
sewerage, and about 2% for
highways. Of course, the significance
of special districts varies greatly
among the states.

e Private Sector: finances, owns, and
operates three-fourths of the nation’s
airports, most non-federal hazardous
waste facilities, many waste-to-energy
facilities, many solid waste landfills,
much of the waste hauling and
recycling industries, and many
landside facilities at water ports;
contracts to design, build, and
maintain many roads, streets,
highways, bridges, airports, transit,
water supply, sewage, and other
facilities; finances and builds
community facilities within many new

developments.
Changing Responsibilities for
Infrastructure

These established roles provide powerful
precedents for continued responsibilities in
the future. However, changes in these
patterns do occur over time. Some of the
changes occurring during the 1980s were:

e Cost sharing was modified for the
construction of federal water resource

projects.
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e Trust funds were used to support
federal programs for mass transit,
inland waterways, and harbor
maintenance programs (highway and
airport trust funds had been
established earlier).

¢ Federal drinking water standards were
established and strengthened.

o Federal grants for wastewater
treatment facilities were phased out.

¢ The states established revolving loan
funds, with federal assistance, to help
local governments finance wastewater
treatment facilities.

e Most federal aid for substate and
multistate regional planning and
coordination was discontinued.

e A significant number of local
governments, with state encourage-
ment or acquiescence, have allowed
and encouraged developers to
establish residential community
associations (RCAs) that take over the
ownership, operation, and main-
tenance of community facilities that
typically would have been dedicated
to the public in earlier years. Such
facilities may include such items of
infrastructure as local streets, open
spaces, recreational facilities, waste
disposal, and water supply.

e Some states have invited private
developers and businesses to help
provide the non-federal match for
federal highway funding.

Such changes, undoubtedly, will continue
to take place in the 1990s. NCPWI’s
thorough analysis of nine major types of
public works produced the following list of
common concerns about present
governmental roles and intergovernmental
arrangements: ¥’

e The need for national leadership in
research, development, demon-
stration, and innovation-transfer
programs.




¢ The reliability of federal trust funds.

¢ The effects of federal and state
mandates.

¢ Concern for the needs of smaller
public works systems.

¢ The potential of regional approaches
to address public works issues.

¢ Tensions among the various providers
of public works at the state and local
levels.

Criteria for Evaluating Public Works
Roles®

The governmental role changes proposed
in studies prepared for NCPWI were
evolutionary rather than revolutionary.
Even if they all were to be adopted, the nine
categories of public works studies would
remain intergovernmental. Some, such as
water resources and waste disposal, are
becoming more rather than less inter-
governmental. Also, private sector
involvement remains significant in several
categories, and prospects are for it to
become more rather than less important,

The challenge in sorting through these
mixed responsibilities is to clarify the roles.
If the roles are clear, authority and account-
ability can match responsibility. It is
unlikely that clarifications of roles will leave
any major public works functions exclu-
sively within a single level of government.
Thus, intergovernmental relationships will
continue to need attention.

Clarifying roles, however, is not an easy
task. The criteria offered to guide this
process should be applied along with
political judgment. As Woodrow Wilson
wrote, each generation must seek its own
definition of national purpose and proper
balance among the levels of government.*
Nevertheless, a number of guidelines have
been put forward by various groups, and
summarized by NCPWI as follows:

Principles Justifying Federal Involvement:

¢ Enumerated constitutional powers
must be exercised.

¢ Fiscal magnitude requires federal
role.

e Multistate dimension cannot be
addressed otherwise.

¢ Uniform activity is needed
nationwide.

¢ Negative spillovers among states must
be prevented or redressed.

¢ Efficiency or effectiveness of
programs can be significantly
improved by a federal role.

e Redistribution of resources across the
nation is needed for geographic or
demographic equity and program
effectiveness (this includes emergency
responses).

Criteria for Relinquishing Federal
Responsibility:

¢ Federal purpose is unclear.

e Federal program is too small.

¢ Federal role is minor relative to state
and local roles.

¢ Nonfederal financing is feasible,
assured, and adequate (perhaps
including general federal support
grants to states with low fiscal
capacities backed up by state
responsibilities for easing interlocal
disparities).

¢ Devolution mechanisms (including
transition measures) are feasible,
equitable and simple.

Appropriate Methods of Implementing
Shared Responsibilities:

e If the purpose of the program is to
stimulate new and greater activity,
emphasizing federal leadership, use:
- categorical grants,

- cooperative agreements,
- direct federal loans,
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- loan guarantees, or
- tax policy.

e If the purpose is simply to help
support common purposes
(emphasizing state or local
l&dership): use:

- block grants or
- general revenue sharing

e If the purpose is to require certain
activities (emphasizing federal
leadership), use:

- direct regulation or

- conditional grants or loans
(categorical grants are best);
makes “"voluntary"”
regulations attached to
financial assistance
irresistible. %

These guidelines provide a starting point
for reevaluating the proper infrastructure
roles of federal, state, and local
governments, as well as the private sector.

The Private Sector’s Role in
Infrastructure

As traditional sources of financing
infrastructure have come under increasing
pressure in recent years from declining
federal aid, state and local tax revolts, and
the federal Tax Reform Act of 1986, state
and local governments have explored new
means of meeting infrastructure needs. This
section discusses ways in which the private
sector helps to fill this gap.

There are basically two ways that the
private sector helps to provide urban
infrastructure. First, it can pay directly for
additional infrastructure capacity required by
new development, rather than relying on
governments to provide it. Second, the
private sector can be actively involved in
providing infrastructure services through
some form of public-private cooperation.
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Direct Private Provision of Infra-
structure. The “private good" character-
istics of infrastructure, allowing users to be
identified and required to pay a fee or be
excluded from consuming the service,
provides one way to support private
provision of infrastructure. In increasing
numbers of cases, private developers are
footing virtually the whole bill for public
infrastructure, and may not even turn it over
to the public for maintenance and operation.
Instead, rapidly growing numbers of resi-
dential community associations are retaining
responsibility for their own roads, open
spaces, recreational facilities, waste
collection and disposal, and security.’
The developer provides all these facilities
and turns them over to the residents as they
buy the developed property and become
members of the community association.

Public-Private Partnerships. In
addition to the direct provision of
infrastructure by the private sector,
infrastructure can be provided by
public-private cooperation. In the United
States this option, often referred to as
“privatization," has received increasing
attention over the last decade.

The term “privatization® has come to
mean many things to many different people.
The Office of Management and Budget
defined privatization to be "a strategy to
shift the production of goods and services
from the government to the private sector in
order to reduce government expenditures
and to take advantage of the efficiencies that
normally result when services are provided
through the competitive market place."s
Although this definition may seem to
suggest full private control, operation and
ownership of a public facility or service,
interactions between the public and private
sectors involve a range of relationships
including:%




e contract services where the private
sector is contracted to provide a
specified municipal service such as
solid waste collection and/or disposal,
or to maintain and operate a publicly
owned facility such as a municipal
landfill.

¢ turmnkey facilities where the private
sector designs, constructs, and
operates a facility that is owned by
the public sector. The public sector
generally assumes the financing risk
and the risk for guaranteeing
minimum levels of service.

¢ developer financing where the private
sector (usually private developers)
finances the construction or expansion
of a facility in return for the right to
build houses, stores or other
commercial and industrial facilities.

e privatization of services where the
private sector owns, builds and
operates a facility with the expectation
of making a profit. They also
partially or totally finance the facility.

¢ merchant facilities where the private
sector not only owns and operates the
facility, as in privatization, but also
makes the decision to provide the
particular service to the community.

Which option a jurisdiction selects for a
particular infrastructure project depends on
the costs and benefits associated with each
option and the legal alternatives available to
the governmental jurisdiction. Before the
privatization options can be evaluated, one
needs to analyze the constitutional and
statutory authority of the jurisdiction to enter
into long-term service contracts, to sell or
lease existing facilities, to purchase facilities
from a private vendor, to require competi-
tive bidding, and to take other such
actions. For example, only 28 states
permit private solid waste collection and
disposal, and only 24 states permit private
sewer and water facilities.’

After the constitutional and statutory
authority for involving the private sector in
providing infrastructure services s
determined, the costs and benefits of each
alternative must be evaluated. In general,
public-private cooperation offers
municipalities the following benefits:*

¢ reduced costs of a public works
project to the municipality due to
equity contributions and sharing tax
benefits;

¢ transfer of the majority of the design,
construction, permit, and performance
risk to the private party;

¢ shorter time for development, design,
construction, and start-up of a facility;

¢ reduced costs for interest during
construction;

e improved performance of certain
types of facilities because of private
expertise;

¢ reduction in the use of the local
municipality’s general obligation debt;

e potential for sharing in certain
revenue Streams generated by the
facility (energy generation, sale of
compost, etc.);

¢ allocation of a portion of the financial
responsibility for a project to those
parties that might benefit most from
its implementation (particularly
applicable in developing
communities);

® more creative financing structures as
compared to traditional municipal
financing structures; and

® access to more sophisticated
technologies.

Weighed against these potential benefits
from private involvement in providing
infrastructure services are certain potential
disadvantages cited by municipalities
including:

¢ Jloss of control of the facility;
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e complicated legal proceedings to
structure and finance the
public-private partnership;

e retention of a portion of the risk of
the facility;

e reduction in the municipal work
force;

¢ on-going need for monitoring of the
quality of the services provided;

o difficulty in determining the net cost
of an equitable basis; and

¢ in some cases, a requirement to buy
the facility back at the end of the
service contract.

Private firms participate in such
cooperative projects in order to make
profits. Firms can profit from such projects
if they have a guaranteed income stream
from a long-term government contract to
operate the facility; if they can reduce their
tax liability through accelerated
depreciation, investment tax credits, or other
tax advantages provided by the federal,
state, or local governments;, or if they
reduce their costs by receiving some form of
capital subsidy from the jurisdiction through
tax-exempt bond financing and the like.
However, federal tax benefits for private
firms engaged in such enterprises, which
were available in the early 1980s, were
substantially curtailed in 1986.
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As local governments have pressed
greater responsibility for public works into
the private sector, private developers have
gained a great deal more say about where
and when they pursue their projects, since
they pay more of the bill for public
facilities. On top of the growing trend for
local governments to negotiate contributions
from developers to build public facilities
completely beyond the borders of the
developer’s own property, negotiations over
the form and nature of developments
governed by mandatory community associa-
tions result in give-and-take with the private
sector that potentially will revise public
master plans in significant ways.

The trend toward privatization means that
private money and private decisions are
becoming increasingly influential in
determining the shape of America’s
metropolitan areas.”  Consequentially,
public works decisions, increasingly, follow
rather than lead development. In this
situation, public visions of future
development patterns give way to coping
mechanisms. Development, therefore,
increasingly is being negotiated rather than
planned. Public planners are becoming
deal-makers. ¥ Too much privatization,
therefore, may have its drawbacks.




Improving Management Tools

Federal public works programs typically
have required statewide, regional, and local
planning by recipients of federal aid. In the
past, a consideration amount of federally
financed research has gone into developing
improved planning and management
techniques to be used at each of these levels,
and federal aid conditions have brought
them into general use in state and local
governments as well as regional bodies.
Examples include computer analysis and
simulation models, program budgeting,
agency management, citizen participation,
and interagency as well as intergovernmental
coordination.

Regional Planning

In the 1960s and 1970s, there was a
concerted effort by many different federal
agencies to fund and require regional
planning both in metropolitan and
non-metropolitan areas.  Many federal
programs designated the same regional
planning body in a single area to perform
the required planning and coordination
functions. By this means, the various
federal agencies reinforced the capacity of
the regional organizations to perform their
functions for each program, and to
coordinate the activities of the various
programs with one another. During the
1980s, however, most of the federal
requirements for regional planning, and
most of the federal assistance for regional
planning disappeared. The only program of
this type still required and still well funded
is the comprehensive, cooperative, and
coordinated (3C) metropolitan planning for
surface transportation sponsored by the U.S.
Department of Transportation under joint
regulations issued by the Federal Highway
Administration and the Urban Mass
Transportation Administration. Obviously,
transportation cannot be planned by itself.
Therefore, the resources of this one

remaining program are stretched very thin.
If additional public works and environmental
protection programs became available to
support regional planning and coordination,
it would be desirable to designate the same
organization already undertaking the
responsibilities for DOT.

Capital Improvement Programming

To follow up on general plans produced
in response to these federal aid
requirements, capital improvement
programming (CIP) and budgeting generally
have also been required. Any agency
responsible for designing, constructing, or
funding specific projects to implement public
works systems should use a CIP process of
some sort. Typically, the capital
improvements program lays out a 5-year
series of projects to be built sequentially in
such a way as to accomplish systemwide,
areawide or statewide goals.

The issue of capital improvement
programming for the federal government has
been debated for many years. It obviously
makes sense for construction agencies such
as the General Services Administration, the
Department of Defense, the Corps of
Engineers, the Bureau of Reclamation, and
the Postal Service, all of which are
construction agencies. However, the idea of
a national capital budget encompassing
construction grants to state and local
governments has never achieved consensus.
Although these funds, undeniably, support
long-term capital facilities construction, they
frequently are not project specific in the
national budget. In addition, the federal
government does not have the same need as
state and local governments to segregate
capital funds from operating funds, because
it does not operate under a balanced budget
rule. In fact, it may deliberately adopt
budgets that are out of balance to achieve
desired economic resuits.
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Regional capital budgets have the
advantage of aggregating local capital
programs, and adding in federal and state
projects to be built in the same geographic
region. The purpose is to help coordinate
funds from many different sources.

The capital budgets of governmental
actually responsible for construction of
facilities also coordinate the use of funds
within the responsibility of that government,
they serve directly as management tools to
prioritize, schedule, and manage the
construction work of the several departments
and districts serving the jurisdiction.

Increasingly, however, strict segregation
of operating and capital funds from one
another is being found to be less desirable
than it once was. As the gauge of success
becomes performance services, rather than
simply construction and maintenance of
facilities, trade-offs between operating,
maintenance, and capital funds frequently
are desirable.

For several reasons, therefore, the
orthodoxy of capital improvement
programming is giving way to more flexible
budget concepts. This does not mean that
capital improvement programs are no longer
desirable or needed, but only that they
should not be used as barriers to good
management. Instead, they should become
carefully orchestrated components in a
larger management process.

Regulation

The federal, state, and local governments
all regulate public works as well as
community development projects. Federal
regulations provide for access to public
facilities by the handicapped, prevailing
wages for construction workers, environ-
mental protection, relocation assistance for
people and businesses displaced by federally
assisted public works projects, planning and
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coordination of public works with related
development, and living conditions within
public institutions such as jails, prisons, and
hospitals.  State mandates often cover
organizational and operational procedures of
local governments, programmatic service
standards, interlocal relationships, local tax
base limits, and personnel standards and
benefits for local government employees.
Local regulations cover such things as the
subdivision of land, the zoning of land for
specific types and densities of use, and the
timing of development in relation to the
provision of public works.

All of these regulations are necessary,
but, taken together, they may present the
public works manager and policy-maker
with a highly complex and time consuming
process. Key issues are the need to simplify
these processes and to determine whether
some reimbursements for mandates might be
desirable or necessary in cases where some
benefits accrue beyond the jurisdiction
accruing the costs.

Several studies over the past 35 years
have recommended that the federal
government use its preemption powers
sparingly and intentionally, and limit their
use to cases where there is a clear national
need to be achieved. When it does preempt
the authority of state and local governments
or places mandates on these units, according
to these reports, the federal government
should do so only to the extent necessary to
carry out national purposes, leaving the
maximum amount of state and local
discretionary  authority intact. The
Federalism Executive Order (No. 12612)
directs federal agencies to consider these
principles when developing legislative and
regulatory proposals.

Performance Management®

In its final report to the President and
Congress, the National Council on Public




Works Improvement recommended steps to
improve the performance and efficiency of
existing facilities, strong incentives for
better maintenance, development of new
technologies, and more use of low-capital
techniques for delivering services (including
demand management, coordinated land-use
planning, and waste reduction).*

Obviously, this performance approach to
public works goes well beyond any
single-minded concentration on broad
regional planning, construction-oriented
capital improvement programming, or
regulation. In a sense, it links all three in a
results-oriented management system that also
includes other factors.

NCPWI postulated the following six
performance goals to be met by this
management system:

1. Synchronizing the pace of public works

provision with the pace of private

development.

Attaining desired service levels.

Supporting economic development.

Distributing public works benefits

equitably.

5. Limiting deferred maintenance
liabilities.

6. Enhancing economic return on
investments.

hadi i

To successfully practice this type of
integrated performance management, better
data of several types is needed. The data
should include precise measures of service
levels, service benefits and costs,
maintenance liabilities, the pace of
authorized development, existing capacities
of infrastructure, and the pace at which new
infrastructure capacity is being produced.
This information would allow administration
of an "adequate public facilities ordinance,"*
such as the one in Montgomery County,
Maryland, which ties the capital improve-
ment program together with the development
permit process. It would also allow better
informed setting of user fees and developer
exactions at appropriate levels to meet
desired service levels and required degrees
of environmental protection.

As difficult as it may seem to establish
such a performance management system,
there are precedents for each element of it.
The widespread availability of personal
computers now makes such systems very
likely to appear in more highly developed
and integrated forms in the near future.
These systems will combine such elements
as infrastructure asset inventories, condition
surveys, deferred maintenance reports,
pavement management systems, service level
surveys, cost accounting, benefit-cost
analysis, fiscal impact analysis, forecasting
models, capital improvement programming
systems, and growth management systems.
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Developing a Federal
Infrastructure Strategy

In setting out to develop a federal
infrastructure strategy, it may be instructive
to examine past experience with relevant
federal policy processes before considering
next steps.

Experience with Federal Policy Processes

Over the years, the federal government
has established a variety of broad policy
processes that can serve the needs of
infrastructure strategy development. For
example, in every even numbered year, the
President is required to submit to the
Congress a national urban policy. That
policy is developed with the Department of
Housing and Urban Development in the
lead, and sometimes has used a working
group of the domestic policy council in the
White House to provide interagency input.

Another example of a broad infra-
structure policy process is the rural
development policy report required annually.
The present one was released in January
1990 by the Secretary of Agriculture who
chaired the working group on rural develop-
ment of the Economic Policy Council in the
White House. It is entitled Rural Economic

f ’s: A identi

The annual reports of the Council on
Environmental Quality, over the years, also
have frequently reported quite compre-
hensively on a wide variety of infrastructure
issues.

For a number of years, until the
mid-1980s when it was abolished, the
National Water Resources Council worked
on national water policy issues and issued
several reports. It was an interagency group
chaired by the Secretary of the Interior.
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The Federal Aviation Administration

regularly updates the National Airport and
Airways Plan called for by Congress.

Finally, there have been a number of
special, one time, studies of infrastructure
issues--both broad and narrow--by standing
organizations such as the Congressional
Budget Office, the Office of Technology
Assessment, and the General Accounting
Office, and by temporary study commissions
such as the National Council on Public
Works Improvement and several national
transportation study commission. In
February 1990, the Secretary of
Transportation released a major report
outlining his strategies for the 1990s. In
February 1991, the Secretary of Energy
issued a similar strategy document for his
department. Another such study underway
currently is a three-year national drought
study being pursued by the U.S. Army
Corps of Engineers at the direction of
Congress.

Obviously, there is no lack of
mechanisms for preparing, considering, and
adopting national infrastructure strategies.
The main questions are whether these
mechanisms are taken seriously and whether
they make a difference. Experience with
them up to now has been mixed.

Next Steps

To assist the Corps in opening
constructive dialogues with other federal
agencies having infrastructure responsi-
bilities, a national seminar on key
infrastructure issues will be developed. The
purpose of the seminar will be to bring
together representatives of key federal public
works agencies, appropriate congressional
committee staffs, state and local
governments and public interest groups, the
major public works and infrastructure-
related professions, and the private sector to
help set an agenda for developing a national




public works strategy in the 1990s pursuant
to language in the Corps’ appropriation act.
The results of this seminar are expected to
audience.

The types of infrastructure issues to be
examined in this seminar might include:

# [Establishing national purposes for
infrastructure: the value of
infrastructure to the economy; the need
to maintain, modemize, and augment
existing national facilities; the need to
recognize and respond to rising
expectations for environmental
protection.

# Identifying appropriate federal
responsibilities and _ relationships:
setting national goals and standards in

accordance with the Federalism
Executive Order and Congress’ fiscal
notes process; coordinating the
increasingly complex environmental
decision making process; responding to
the new provisions of the
Administrative Procedures Act
concemning administrative  dispute
resolution and negotiated rulemaking;
pursuing high priorities for
infrastructure R&D; promoting such
techniques as capital improvement
pro-gramming, benefit-cost approaches
to prioritizing public works projects,
public asset accounting, pricing of
infra-structure to promote efficiency of
service, performance monitoring to
measure progress toward public works
goals, and innovative financing.

# Forming federal interagency partner-
ships: to reconcile public works and
environmental protection objectives; to
agree on using consistent approaches to
infrastructure accounting and financial
analysis; to pool the expertise
of federal labs having infrastructure

expertise; and to standardize performance
monitoring measures and practices.

# Enhancing federal, state, local, and

private-sector infrastrycture partner-
ships: using federal aid and tax
expenditures; developing inter-
governmental cooperation; transferring
research results from federal labs into
the field where state and local
governments and industry can use
them; using the programs of the
Intergovern-mental Personnel Act to
develop expertise and place it where it
is most needed; encouraging
public-private partnerships.

For such a seminar to be productive,
adequate preparation will be required. Such
preparation will include the convening of
several informal meetings of small groups of
potential participants to "test market" the
topics and to help develop constructive
discussion papers to stimulate the dialogue.

For each of these preparatory meetings,
a brief issues paper will be distributed ahead
of time to act as a discussion guide. A
summary will be prepared afterwards to
capture the results and transmit them back to
the participants. These summaries will be
synthesized to help design the best possible
proposal for the national seminar. The final
seminar program will be set after all the
preparatory meetings have been completed
and analyzed.

Obviously these initial meetings, and
the national seminar, will only be a first
step. If it goes well, it could lead to a
White House conference on infrastructure or
a National Public Works Summit. In any
case, closer working relationships among
federal infrastructure agencies are expected
to result.
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Public
Works

for
Tomorrow

Bruce D. McDowell

In 1981, a popular book entitled America in
Ruins challenged the nation to pay more atten-
tion to the neglect of the public facilities that ev-
eryone takes for granted. Shortly thereafter, a
major freeway bridge in Connecticut collapsed,
with catastrophic results, and the debate was on.
The need for more attention to this topic has
been documented throughout the 1980s and up
to the present time.

One of the most wide-ranging studies was Fragile Founda-
tions, the 1988 final report of the National Council on Pub-
lic Works Improvement. Its title suggested that things were
not as bad as the 1981 report had charged, but that the na-
tion was in danger of letting its public facilities become in-
adequate to sustain the quality of life and world-class
economic productivity that Americans expect. The report
called for doubling the nation’s capital investment and for
renewed attention to the maintenance of highways, streets,
roads, bridges, airports, transit systems, waterworks, waste-
water treatment plants, dams, flood control works, ports,
waterways, solid waste landfills, hazardous waste manage-
ment facilities, and the like.

The debate over the council’s recommendations has
blossomed into a cottage industry. Several economists
published papers on the question of how much productivity
improvement can be expected from increased public works
spending. The Congressional Budget Office published two
major reports in response to Fragile Foundations—(1) New
Directions for the Nation'’s Public Works (1988) and (2) How
Federal Spending for Infrastructure and Other Public Invest-
ments Affects the Economy (1991). The Congressional Office
of Technology Assessment also published two reports on
the subject— Rebuilding the Foundations (1990) and Deliver-
ing the Goods (1991).

As the debate raged, two defining events unfolded.
One was the 1990 decision by the U.S. Environmental
Protection Agency to veto the proposed Two Forks Dam in
Colorado, signaling the end of an era of building major
dams to meet growing demands for water. The other was
the passage of the Intermodal Surface Transportation
Efficiency Act of 1991. This first highway and transit act
passed since completion of the Interstate highway system
marks a striking transition from the dominance of highway
building as the means of moving people and goods. The
need to meet service demands isnot denied by either event,
but both eliminated the assumption that new construction
is the only way or even the best or most efficient way to
meet demonstrated needs.

A New Vision of Public Works

If these two events are accurate indicators, the era of
massive construction programs may be over. This does not
mean that we will stop building public facilities, but it does
signal that there will not be any new public works programs
of national scale comparable to the Interstate highway
system or opening the West by supplying federal water and
power. The future is more likely to focus on maintaining
and getting the most out of existing facilities, keeping costs
down, making public facilities fit more comfortably into the
natural environment, and being more ingenious in meeting
needs in the most efficient ways that science can devise.

Performance—not construction—is now the goal. And
performance is being defined in increasingly complex ways.
For example, it is no longer good enough simply to add
more capacity to highways to handle more vehicles. The
new goals are to move more people with fewer vehicles, to
use less fuel, to create less air pollution, to keep highway
runoff from polluting water supplies, and to minimize
noise in adjoining neighborhoods. With water development
projects, the goals also have grown more complex.
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In-stream flows need to be maintained to meet a variety of
habitat requirements, return flows need to be of high
quality for reuse, priorities need tobe set among competing
uses of water when natural limits are reached, and
conservation methods must be used to satisfy growing
needs with limited supplies. In managing waste materials,
the simplicity of the city dump has been replaced by a
complex of approaches including recycling, nonpolluting
landfills, clean waste-to-energy incinerators, and secure
hazardous materials depositories. The search is on for the
best results at affordable costs. This search is not simple.

The vision for future public works is no longer a pre-set
design that can be drawn up on a piece of paper and worked
toward for decades. The new vision is a performance
management system to be followed consistently, every
year, until our public facilities produce the desired results.
Ensuring sound performance may not be as exciting as
cutting ribbons to open new facilities, but it is a lot more
important. And it can be made satisfying, at least, if
properly reported and publicized.

The National Council on Public Works Improvement
suggested a set of performance goals to guide this new style
of management:

@ Synchronize public works with development;
Attain established levels of service;

Support economic development and fiscal policies;
Distribute services equitably;

Limit deferred maintenance liabilities; and

s Enhance economic rcturn on investment.

This list may not be complete, but it illustrates the con-
cept of performance goals and it can be built on. For example,
environmental goals and the nced to ensure the reliability of
scrvices should be brought out much more explicitly.

Toward a Federal Infrastructure Strategy

In 1990, an appropriation was made to the U.S. Army
Corps of Engincers to develop a federal infrastructure
strategy. This work was directed to be done in consultation
with other federal agencies, state and local governments, and
the private sector. The Corps asked ACIR to assist in the
consultation process, and the Commission approved that
request in March 1991. On Junc 12, 1992, the Commission
approved the initial report resulting from these consultations.

The Commission confirms the essential nature of the
nation’s infrastructure, the urgent nced to improve it, the
intergovernmental importance of the issue, and the presence
of many opportunities to “improve investment efficiency,
program coordination, and cconomic efficicncy . . .” (Toward a
Federal Infrastructure Strategy, forthcoming). ACIR enumer-
ated 11 clements that should be worked on in the coming
year. Four of them, which are described below, provide
opportunitics for federal interagency cooperation that could
make a rcal difference in how effectively, efficiently, and
accountably all governments—{ecderal, state, and local —will
provide infrastructure services in the future.

Performance-Based Needs Studies. Many public
works needs studics are considered to be unevaluated, un-

realistic wish lists that usually are too costly tobe funded by
available resources. Without clear priorities and options,
they provide little guidance to decisionmakers.

Several techniques are available to improve the typical
needs study. For example, U.S. Comptroller General
Charles A. Bowsher recently called performance measure-
ment “an important tool in managing for resuits” when
testifying before the Committee on Governmental Affairs of
the United States Senate. He recommended clear articula-
tion of outcome-oriented goals, establishment of measurable
objectives, and annual reporting of progress toward goals as
means of ensuring citizens “that the government can
effectively account for where their tax dollars go and how they
are used.” Recognizing that this is not an easy task, Mr.
Bowsher recommended “starting with pilots. . . .”

One of the best pilots is the long-standing Highway
Performance Monitoring System (HPMS) required by the
Congress every two years. A similar transit data reporting
system is now being merged with HPMS. These systems
rely on state and local data reported in standard form to
gauge national conditions, performance, and capital
investment requirements. These reports have been im-
proved gradually over recent years. The Federal Highway
Administration’s report on The 1991 Status of the Nation’s
Highways and Bridges is sufficiently refined to differentiate
between the cost to maintain and the cost to improve 1989
conditions and performance for several different types of
urban and rural highways.

Additional techniques that can be used to improve
needs studies include risk analysis, benefit-cost analysis,
return-on-investment analysis, and interactive simulation
models for alternative policy options. These are more
difficult techniques than simple performance measure-
ments, but they are beginning to be used on a limited basis.
They hold out the promise of answering questions such as:
What are the safety and cost increase risks of delaying
certain projects? Which projects will give the greatest
return on investment? Which systemwide strategies are
likely to improve performance most?

It is essential to ask and answer questions like these if
needs studies are to be used as strategic investment tools.

Performance-Based Accounting Systems. Govern-
mental accounting systems provide rclatively little infor-
mation for management decisions other than budget
compliance. Accounts are seldom kept for costs, benefits
liabilities, and assets, yet, such accounts could improve de-
cisions about infrastructure significantly.

For example, some form of asset accounting may hel
solve one of the toughest infrastructure problems—def-
erred maintenance. The concept includes inspecting
capital facilities regularly, determining the cost of needed
maintenance, and either making the repairs or reporting
the financial amount of needed repairs not made as a
liability in the annual financial report. Tracking this amount
would allow management, policymakers, and citizens to
assess the status of infrastructure maintenance more precise-
ly and realistically than is possible now and would save money
by avoiding the catastrophic failures of facilities that often
trigger large replacement costs. The recent creation of the
Fedecral Accounting Standards Advisory Board, provides an
opportunity to make progress on this issue.
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Better accounting standards also could help decision-
makers assign responsibilities for costs, which is one of the
biggest infrastructure financing challenges. If governments
were to follow the “beneficiaries pay” principle more
closely, they would need much better data on costs and
benefits. Benefit and cost acoounting, when done at all, is
now generally limited to direct benefits and costs.
Secondary benefits and costs also can be of great
significance. In order to set fair and productive prices for
infrastructure services and to allocate intergovernmental
aid properly, public accounting systems would have to be
reformed fundamentally. Relative tax capacities and
efforts also would figure into such calculations.

Streamlined Environmental Decisionmaking. Many
different environmental requirements must be satisfied
before a public works project can move forward. Frequent-
ly, these requirements are applied sequentially. With nu-
merous state and local requirements in addition to federal
requirements, and the threat of litigation, the approval
process has lengthened to many years. Sometimes, approv-
al of a project takes so long that the rules change and the
process has to start all over again.

The idea of one-stop permitting has been around fora
long time, with little to show for it. Two recent events,
however, give rise to optimism that progress can be made
on this issue, First, the Council on Environmental Quality
is more actively promoting the concept that the environ-
mental impact statement (EIS) required by the National
Environmental Policy Act (NEPA) can serve as a single
vehicle for satisfying all federal environmental require-
ments (see page 17). Second, in May, Transportation
Secretary Andrew H. Card, Jr., Environmental Protection
Agency Administrator William K. Reilly, and Army
Assistant Secretary for Civil Works Nancy Dorn signed a
joint memorandum of understanding to facilitate imple-
mentation of the Intermodal Surface Transportation Efficien-
cy Act of 1991 by expediting environmental reviews.

Geographic Information Systems (GIS). Infrastructure
planning and decisionmaking requires enormous amounts of
very expensive geographic data. The data needed keep grow-
ing with every new requirement for environmental protec-
tion, archaeological and historic preservation, congestion
management, and quality of life enhancement.

The federal, state, and local governments collect
geographic data on natural features, demographic charac-
teristics, and man-made features, including the location
and characteristics of public works. Too often, however, there
is no interagency cooperation in the type or form of the data
collected. The technology is available to avoid this waste.
Even rclatively small public works and planning offices have
computers capable of establishing GIS programs. But these
systems generally are independent of one another.

Through the work of the Federal Geographic Data
Committee, chaired by the U.S. Geological Survey, several
types of federal geographic data are being put into standard
formats using compact disc technology. If state and local
data were compatible, eventually, any kind of geographic
data could be shared to great advantage at affordable cost.
USGS is exploring ways of involving state and local
governments in its GIS work.

With the proper cooperation and data standards,
federal, state, and local data could be fed into three-dimen-
sional multimedia technologies that would allow public
works decisionmakers to “walk through” current condi-
tions, apply proposed policy options, and experience the
future consequences without ever breaking ground.

Conclusion

These highlights of opportunities for federal agencies
to work together to improve the performance of the
nation’s public works just scratch the surface. Many other
improvements have been identified, including education
and training, institutional relationships, materials re-
search, and innovative finance. However, the federal,
state, local, and private sector participants in our consulta-
tion process ranked information technologies at the top of
strategies for improving the performance of public works.
The systems highlighted above rely on those technologies
to bring better information to the decisionmakers and
citizens who provide and use the nation’s infrastructure.

A strategy of federal int cooperation in infra-
structure programs could benefit state and local governments
in a variety of ways, including (1) improving technical and
managerial practices, and (2) providing a consistent federal
approach to the administrative and regulatory requirements
that state and local governments must meet.

Bruce D. McDowell is director, Government Policy
Research, at ACIR.
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EXECUTIVE SUMMARY

Toward a Federal Infrastructure Strategy documents the
progress of an interagency initiative to develop a federal
infrastructure strategy through a partnership including
the Department of the Army, the Environmental Protec-
tion Agency (EPA), the Department of Energy, other
federal agencies, state and local governments, and the

rivate sector. Emphasis was placed on planning, design,
inance, construction, operation, and maintenance.

The Advisory Commission on Intergovernmental Re-
lations convened a series of workshops for re¥resentatives
from more than 25 congressional and other federal agen-
cies and departments, and more than 70 organizations
representing state and local governments, public works
providers, and related research, advocacy, professional,
and user groups. The year-long consultations were guided
by a federal interagency work group. The participants
concluded the project with a call for federal agencies to
pursue new opportunities for action on infrastructure im-
provements together with state and local governments
and the private sector.

The findings and recommendations of earlier reports
provided a framework for the dialogue. Each group also
responded to questionnaires covering basic financing, per-
formance, and governing practices. The participants ad-
vised working toward specific action:s to carry out the
recommendations contained in earlier reports rather than
conducting another study.

Based on the consultations, a broad consensus
emerged around five infrastructure issues that should be
addressed by the federal government: (1) rationales for
federal investment, (2) regulations, (3) technology, (4)
financing, and (5) management.

Within each category, participants examined (in order
of importance): strategic investment, regulatory and ad-
ministrative relief, flexibility in federal funding, research
and development plus technclogy transfer, intergovern-
mental funding, revenue diversification, and management
improvement.

Rationales for Federal Investment. The issue statement
focused on (1) clear goals; (2) visions of specific infrastruc-
ture systems and programs; (3) national needs studies; and
(4) principles for determining appropriate federal roles.

Most public works are provided by local governments,
state governments, and the private sector. Developing broad
national infrastructure strategies, therefore, involves inter-
governmental relationships and public-private partnerships.
Federal infrastructure strategy is best understood as a subset
of a broader national infrastructure strategy.

Traditional federal infrastructure programs were of
two types: (1) grants (e.g., highways, transit, wastewater
treatment plants, public housing, and open space), and (2)
direct building and operation of federal projects (e.g.,
flood control facilities, harbors, and air traffic control
facilities). Many grant programs have been consolidated,
discontinued, or downsized, and most of the direct federal
programs now require significant state or local cost shar-
ing. There also is increasing reliance on user fees and trust
funds to finance highways, transit, airports, airways, wa-
terways, and harbors.

Federal aid for infrastructure has declined significant-
ly over the past decade. State and local governments have
been looking more to the private sector. Techniques being

used include developer exactions, impact fees, transporta-
tion management associations, and administration of
community facilities by private community associations.

Federal Standards, Regulations, and Mandates. The issue
statement focused on (1) standard setting, (2) regulations
and mandates, (3) burdens on state and local govern-
ments, (4) flexible regulations based on performance
goals, (5) stability, (6) reimbursement of state and local
costs, (7) small governments, and (8) relationships.

There has been a large increase in the number and
cost of regulations, most of which focus on process or
technical standards rather than on performance. Propos-
als were made to (1) shift from technical regulations to
performance standards, (2) apply sanctions when per-
formance standards are not satisfied, and ?) require that
the federal government share in the cost of implementing
regulations.

New Technologies, Research, and Innovation. The issue
statement focused on (1) potential for technological, man-
agerial, legal, institutional, and other innovations; (2)
innovation in procurements, reducing or spreading liabili-
ties, and accounting; (3) a major federal role in infrastruc-
ture R&D; and (4) technology transfer.

The federal government could fulfill its leadership
role in innovation and technology sharing by (1) shifting
from technical to performance standards and encouraging
experimentation, (2) funding federal labs, (3) ?reading
the risk of new technologies, (4) tort reform, (5) financing
project evaluations, (6) promoting technology sharing,
and (7) creating a means to facilitate information sharing.

Financing, The issue statement focused on (1) changes in
infrastructure finance, (2) the “beneficiaries pay” princi-
ple, (3) intergovernmental financing, (4) revenue diversifi-
cation, and (5) federal income tax treatment of
infrastructure investments by state and local governments
and private investors.

Most participants (1) agreed that there should be sta-
bility in funding sources, (2) saw little probability of a
resurgence in federal financing, (3) thought limited re-
sources could be used more efficiently if federal grant
programs were redesigned, and (4) believed that more
investments should be eligible for tax-exempt financing.
Financing initiatives to be watched include (1) federal
promotion of state revolving loan funds for wastewater
treatment facilities, (2) the ISTEA authorization for mix-
ing public and private funds, (3) experiences with the May
1992 exccutive order on privatizing public facilities ac-
quired with federal funds, and (4) model public/private
cost-sharing contracts.

Management. The issue statement focused on (1) per-
formance rather than inputs, (2) flexibility in regulations
and funding, (3) economic incentives, (4) capital improve-
ment programming and budgeting, and (5) training.
Performance is difficult to quantify because there are
too few agreed-on standards. Better measures of infra-
structure services need to be constructed so that perform-
ance standards can be developed. There also is a need for
better coordination and cooperation between federal
agencies that have infrastructure-related responsibilities.
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PREFACE

In 1990, an appropriation was made to the U.S. Army
Corps of Engineers to develop a federal infrastructure
strategy in consultation with other federal agencies, state
and local governments, and private organizations. At the
Corps’ request, the Advisory Commission on Intergovern-
mental Relations assisted in the process by convening a
series of workshops for government representatives, pub-
lic works providers, and related groups.

The consultation process was bottom up, and its goal
was to find practical steps that can be taken by federal
agencies working together to improve existing programs.
A number of such opportunities were identified.

Coordination within the federal government can
benefit state and local governments in a variety of ways,
including improving technical and managerial policies for
infrastructure and developing consistent federal ap-
proaches to administrative and regulatory requirements.

This report documents the year-long consultation
process and recommends that it continue, with a strong
focus on developing specific opportunities for improve-
ment. ACIR anticipates working with the Corps and a
series of intergovernmental task forces on helping to
make the nation’s infrastructure more efficient, better
coordinated, and more productive.

The Commission believes that maintaining, expand-
ing, and modernizing America’s infrastructure is essential
to the nation’s continued economic and environmental
health. The Commission is pleased to have taken part in
the consultation process and urges all governments to
cooperate in developing the opportunities that are unfold-
ing to improve the infrastructure.

Robert B. Hawkins, Jr.
Chairman
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INTRODUCTION

This report documents the progress, to date, of a new
federal interagency initiative to develop “a federal infra-
structure strategy.” The congressional committee report!
initiating this new effort emphasized “pursuing opportuni-
ties for providing local infrastructure facilities” through a
partnership including the Department of the Army, the
Environmental Protection Agency (EPA), the Depart-
ment of Energy, other federal agencies, state and local
governments, and the private sector. Consideration was to
be given to planning, designing, financing, constructing,
operating, and maintaining the nation’s infrastructure.
Special mention was made of identifying public/private
financing opportunities.

Major studies of the nation’s infrastructure problems
were undertaken in the last ten years. These reports fo-
cused largely on transportation facilities; water resources,
supplies, and quality; and the management of solid and
hazardous wastes. The issues have been defined over and
over again. Some progress has been made, and additional
opportunities to move ahead have been identified. But the
problems continue.

The federal agency representatives brought together in
this effort to develop a new strategy advised working toward
specific actions to carry out the recommendations contained
in the previous reports rather than producing a new study.
The approach taken was to consult with representatives of
governments and the private sector in a series of workshops
convened by the Advisory Commission on Intergovernmen-
tal Relations (ACIR). The consultations were guided by a
federal interagency work group. The workshop deliberations
included more than 25 congressional and other federal agen-
cies and departments, and more than 70 organizations repre-
senting state and local governments, public works providers,
and related research, advocacy, professional, and user
groups (see Figure 1, next page).

1 U.S. House of Representatives, House Report 101-536, Accom-
panying the Energy and Water Development Appropriations Act,
1991, October 19, 1990, p. 22.

The workshop participants focused on three questions:

1. Can a government-wide or multi-agency federal
infrastructure strategy be developed?

2. What issues should a federal infrastructure strat-
egy address?

3. Canfederal agencies work more closely together
to create greater value from federal investment
and involvement in infrastructure?

The past decade has brought significant changes in the
federal government’s infrastructure roles—its financing role
has declined while its regulatory role has expanded. State
and local governments and the private sector are picking up
greater infrastructure responsibilities, but the transition has
not been smooth. State and local governments, like the
federal government, have budget problems, and the private
sector has been in a long economic recession.

In reassessing the appropriate size and form of the
federal role, therefore, it is necessary to ask: Can and
should state and local governments and the private sector
take greater responsibility for the nation’s infrastructure?

Whether it is practical to develop a comprehensive
federal infrastructure strategy is a question that remains
open. Nevertheless, based on the consultations, a broad
consensus emerged around five key infrastructure issue
areas that should be addressed by the federal government:
(1) rationales for federal investment, (2) regulations, (3)
technology, (4) financing, and (5) management. In the pro-
cess of reaching this consensus, several potential opportuni-
ties for federal interagency cooperation were identified.

The following sections briefly set the current infra-
structure debate in historical context, describe the pro-
cess, still ongoing, that brought the differe... groups
together, examine the five infrastructure issues identified
above, and note opportunities for action. The report ends
with a call for federal agencies to pursue these opportuni-
ties together, in cooperation with state and local govern-
ments and the private sector.
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Figure 1
Organizaticns Represented at One or More Workshops

Congress

Senate Environment and Public Works Committee
House Committee on Public Works and Transportation
House Subcommittee on Economic Development
Congressiona) Budget Office

Congressional Infrastructure Caucus

Congressional Office of Technology Assessment
Congressional Research Service—Library of Congress
General Accounting Office

Executive Branch

Council of Economic Advisors
Environmental Protection Agency
Federal Accounting Standards Advisory Board
General Services Administration
Department of Agriculture—SCS
Department of Army—

Civil Works

Corps of Engineers
Department of Commerce
Department of Energy
Department of Interior—

Bureau of Reclamation

U.S. Geological Survey
Department of Transportation—

United Statcs Coast Guard

Federal Aviation Administration

Federal Highway Administration

Federal Railroad Administration

Federal Transit Administration

Maritime Administration

Office of the Secretary

Transportation Systems Center
Department of Treasury

State Government

Academy for State and Local Government

Council of State Governments

Ohio House of Representatives, Ways and Means Committee
State of New Jersey— Washington Office

Local Governments

International City/County Management Association
National Association of Counties

National Association of Regional Councils

National Association of Towns and Townships

National Conference of State Legislatures

National League of Cities

Metropolitan Washington Airports Authority

City of Atlanta, Department of Planning and Development
Lehigh County (Pennsylvania) Authority

Research Groups

Apogee Research

Building Research Board

Civil Engincering Research Foundation

Committee for Economic Development
Governmental Accounting Standards Board
Infrastructure Institute

Johns Hopkins University, Institute for Policy Studies

Manufacturers’ Alliance

National Academy for Public Administration

Ohio State University, School of Public Policy and Management

Taubman Center for State and Local Government

Harvard University

Arizona State University, School of Public Affairs

Transportation Research Board

University of Maryland, Department of Economics

University of New Mexico, New Mexico Engineering
Research Institute

The Urban Institute

Professional Associations

American Consulting Engineers Council
American Planning Association

American Society of Civil Engineers
Community Transportation Association
Government Finance Officers Association

Policy Advocates

Advocates for Highway and Auto Safety
Campaign for New Transportation Priorities
National Industrial Transportation League
National Wildlife Federation

Public Securities Association

Rapoza Associates

Surface Transportation Policy Project

Water Environment Federation

User Groups

American Trucking Association

Bell Atlantic Network Services, Inc.

Highway Users Federation

International Longshoremen’s and Warehousemen’s Union
National Grange

Public Works Providers

American Association of State Highway and
Transportation Officials

American Public Transit Association

American Public Works Association

American Road and Transportation Builders Association

American Waterways Operators, Inc.

American Water Works Association

Associated General Contractors of America

Association of American Railroads

City of Baltimore, Department of Public Works

Bovis, Inc.

Greenhorne & O’Mara

National Solid Waste Management Association

National Stone . . ociation

New York Metropolitan Transit Authority

Portland Cement Associztion

R.W. Beck and Associates

Sverdrup Corporation

Tennessee Valley Authority

Wade Miller Associates

Washington State Public Works Trust Fund,
Department of Community Development

Greater Chicago Metropolitan Sanitary District,
Water Reclamation District
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CONTEXT FOR A NEW FEDERAL INITIATIVE ON INFRASTRUCTURE

The Early Reports

In 1981, America in Ruins charged that lack of mainte-
nance was seriously endangering the ability of the nation’s
infrastructure to continue meeting essential needs. Shortly
thereafter, some highway bridges fell down, with catastroph-
ic results, and the need for action appeared urgent.

The Congress followed with three studies in rapid suc-
cession during the mid-1980s. Hard Choices (1984),
for the Joint Economic Committee, indicated that infra-
structure investment needs were far outstripping the funds
available. A study for the Senate Budget Committee by the
Private Sector Advisory Panel (1987) also called for greater
investment, emphasizing a strong federal role and greater
use of trust funds, tax exempt bonds, and public/private

ips. Finally, the Congress established the National
Council on Public Works Improvement (NCPWI) to study
these issues definitively.

In Fragile Foundations (1988), its final report, NCPWI
concluded that the nation’s infrastructure was “barely ade-
quate to fulfill current requirements and insufficient to meet
the demands of future economic growth and development.”
The council called on federal, state, and iocal governments,
in partnership with the private sector, to double the nation’s
rate of capital investment in infrastructure by 2000. The

NCPWI report also identified key needs for improving the
performance of public works systems, such as:

s Using better management techniques;
Carving out more appropriate roles for the federal,
state, and local governments and the private sector;
Establishing incentives for better maintenance;
Taking advantage of new technologies;
Exploring low-cost methods of providing services;
Providing better trained personnel; and
Using innovative financing techniques.

Figure 2 contains the summary recommendations
from Fragile Foundations.

The More Recent Reports

Fragile Foundations touched off a series of debates
that continues to the present. In passing the law that
established NCPWI, the Congress required the Congres-
sional Budget Office (CBO) to evaluate the council’s
final report within 90 days. CBO’s report, New Directions
Jor the Nation’s Public Works (1988), challenged the need to
double the rate of investment. It emphasized, instead, the
need to make sure that each infrastructure project be

Figure 2
A Strategy for Improving America’s Public Works

No single approach is adequate to ensure the future viability
of America’s infrastructure. A broad range of measures is neces-
sary to make a meaningful difference by the turn of the century.
Specifically, these should include:

= A national commitment, shared by all levels of govern-
ment and the private sector, to increase capital spending
by as much as 100 percent above current levels;

» Clarification of the respective roles of the federal, state, and
local governments in infrastructure construction and man-
agement to focus responsibility and increase accountability;

s More flexible administration of federal and state man-
dates 1o allow cost-effective methods of compliance;

s Accelerated spending of the federal highway, transit, avi-
ation, and waterways trust funds;

= Financing of a larger share of the cost of public works by
those who benefit from services;

s Removal of unwarranted limits on the ability of state and
local governments to help themselves through tax-exempt
financing;

& Strong incentives for maintenance of capital assets and
the use of low-capital techniques, such as demand man-
agement, coordinated land use planning, and waste re-
duction and recycling;

= Additional support for research and development to ac-
celerate technological innovation and for training of pub-
lic works professionals; and

® A rational capital budgeting process at all levels of gov-
ermment.

None of these steps will be easy or unopposed. But the increasing
cost of delay is certain. The Council urges the President, the
Congress, and the nation’s state and local leaders to act on this
agenda immediately.

Source: National Council on Public Works Improvement, Fragile Foundations, 1988.
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carefully evaluated for its economic productivity. By
thistime, a major argument was raging among economists
about the macro effects of infrastructure investment on
the nation’s economy. Some saw infrastructure invest-
ments leveraging the economy to much higher rates of
growth than others. CBO followed up in 1991 with a more
in-depth report, How Federal Spending for Infrastructure
and Other Public Investments Affects the Economy.

The Congressional Office of Technology Assessment
(OTA) produced two major reports on infrastructure en-
titled Rebuilding the Foundations (1990) and Delivering the
Goods (1991). These reports examine state and local pub-
lic works financing and management issues, as well as
public works technology, management, and financing acti-
vities of the federal government.

While none of these studies reached a definitive con-
clusion on the benefits of infrastructure investment in
general, the OTA reports clearly pointed to substantial
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needs for additional spending on infrastructure to remedy
current deficiencies.

Definitions of Infrastructure

As these reports accumulated, it became apparent
that definitions of infrastructure differ. Some definitions
include public buildings, public housing, rural electrifica-
tion, emerging telecommunications technologies, and
other facilities that serve public needs, whether publicly
owned or not. For the sake of manageability, NCPWI
limited its studies to transportation, water, and waste.
These three broad categories involve large intergovern-
mental systems of major national significance. Narrowing
the definition of infrastructure in this way does not deny
the fact that other facilities are public works of great
importance. Much of what can be said of good practices in
the fields of transportation, water, and waste also can be
said about managing other facilities.




—

CONSULTING THE ACTORS

The federal infrastructure strategy project consulted
separately with four constituencies and then brought rep-
resentatives of all groups together into a “synthesis group”
to resolve differences. The findings and recommendations
of the reports summarized above were presented to work-
shop participants and provided a framework for much of
the dialogue that occurred. The four groups convened
were:

m  Representatives of federal agencies as well as
congressional committees and policy evaluation
units having infrastructure responsibilities;

a  State and local government policymakers;

s Nongovernmental policy analysts, infrastructure
users, and advocacy groups; and

s Public and private infrastructure providers.

Each group was surveyed before the meetings by
questionnaires covering basic financing, performance,
and governing practices.

The survey questions were drawn from the recom-
mendations of Fragile Foundations (see Figure 2).

The next section of the report is based on the survey
responses and the professionally facilitated workshop dis-
cussions that comprised the consultation process.
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FIVE ESSENTIAL INFRASTRUCTURE ISSUES AND OPPORTUNITIES FOR ACTION

)

In questionnaire responses and the workshops, partic- II. Regulation—Agree on Roles and Responsibilities
ipants identified five issues as being of primary importance
in developing steps for federal action. These five issues III. Technology—Develop and Apply New Technolo-
were discussed initially as “strategies” or action state- gies

ments (see Figure 3), but were not ratified in that form by

the synthesis group. The issues/strategies pairs are: IV. Financing—Readjust Infrastructure Financing
I. Rationales for Federal Investment—Invest Stra- V. Management—Improve Infrastructure Manage-
tegically ment
Figure 3

Five Essential Issues to be Addressed by a Federal Infrastructure Strategy

I. Invest Strategically
s Improved infrastructure is needed to sharpen America’s competitive edge, economic productivity, and efficiency.
®  Clear national goals for infrastructure—a persuasive vision of the future—should be articulated.
s Greater political commitment is needed to support a healthy infrastructure.
® National needs studies should be directed toward effective achievement of clear strategic investment goals.

I1. Agree on Roles and Responsibilities
= Regulatory and administrative burdens in providing infrastructure should be reduced.
& Flexibility in spending federal aid for infrastructure, and in complying with federal and state mandates, should be increased.
s The intergovernmental burdens and lack of flexibility that hamper the provision of infrastructure are symptoms
of differing perceptions about appropriate federal, state, local, and private roles. These differences should be narrowed
by building closer partnerships.
® Special attention needs to be given to the compliance problems of small governments.

H11. Develop and Apply New Technologies
s The potential for new technologies, and other products of research, to help solve infrastructure problems is great;
it should receive greater attention.
s Accelerated technology sharing programs should be an integral part of this effort.
s More effective federal strategies and greater resources are essential to the success of this effort.

IV. Readjust Infrastructure Financing

s The enormous changes in public revenue systems and expenditure patterns that have occurred over the past decade
have left infrastructure at a disadvantage.

® This situation requires significant adjustments in infrastructure financing methods.

®  Specific adjustments that should be considered include:
Mechanisms that result in beneficiaries paying a greater share of costs
Intergovernmental funding
Tax-exempt funding
Revenue diversification

V. Improve Infrastructure Management

s Management methods and practices shoukd be reformed to focus on the performance of services (as indicated by output
measures) rather than on facilitics and operations “inputs.”

s There should be incentives
(1) to stretch the safe and uscful lives of public works through better maintenance,
(2) to use the most cost-cffective means of serving the public in each situation, and
(3) to lower arbitrary barricrs to using low-capital techniques.

= Flexible funding and flexible rcgulations can help ensure successful performance management.

s Capital improvement programming and prioritizing shoukd be used more fully, in appropriate settings, by all governments.
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The synthesis group wanted to explore the issues
more thoroughly before committing to strategic positions.
An extended discussion of strategies versus issues made
the following points:

® A coherent (overarching) federal infrastructure
strategy could offer benefits, such as: reinforcing
larger national goals like international competi-
tiveness, economic productivity, and quality of
life; putting federal programs into better rela-
tionship with state, local, and private sector ef-
forts; and developing consistency and mutual
reinforcement among federal programs.

s  However, a coherent (overarching) federal in-
frastructure strategy may not be possible be-
cause, for example: responsibilities for federal
infrastructure programs are divided among too
many different federal agencies and congres-
sional committees; the missions of these insti-
tutions are very diverse; the division of
infrastructure responsibilities among the na-
tion’s federal, state, and local governments—
and between the public and private sectors—is
too dynamic and uncertain; and proposals to
establish or more fully utilize interagency
policy-setting and coordinating mechanisms
are unlikely to be enacted (e.g., a federal infra-
structure council, a cabinet council on infra-
structure, a consolidated congressional
infrastructure committee, a consolidated fed-
eral infrastructure department, or an infra-
structure coordination role for OMB, the
Domestic Policy Council, or the Council of Eco-
nomic Advisors).

Still, the federal government has an infrastructure
strategy by default that is the net result of its diverse
infrastructure programs and policies. Some thought to
coordinating certain elements of these programs and poli-
cies might produce benefits. Political leadership in the
Congress, at the White House, or in one or more major
federal departments or agencies might help such coordina-
tion efforts to develop further. Examples of such leadership
are the strategic planning process at the U.S. Department of
Transportation (DOT) and the recent authorization of feder-
al surface transportation programs in the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA).

Care should be taken to ensure that requirements for
coordination not be allowed to gridlock the decision pro-
cess and prevent the provision of essential infrastructure
facilities and services.

Whether or not it is possible to develop a coherent
federal infrastructure strategy spanning a wide range of
programs, the five essential federal infrastructure issues
listed above are important to address.

Table 1 compares three perspectives on public works
issues: (1) the highest priority issues cited by questionnaire
respondents on an open-ended question; (2) the main
points discussed at the workshop meetings of the four
constituent groups; and (3) Fragile Foundations recom-
mendations.

Although the four workshop groups had some com-
mon concerns, they initially had very different perspec-
tives. Table 2 summarizes responses by each group to the
open-ended survey question on the most important issues
that a federal infrastructure strategy should address. The
issues listed received multiple responses within each
group, and they appear in the order of greatest to lowest
number of multiple responses.

Table 1
Three Perceptions of Public Works Issues
Workshop
Discussions Questionnaires: Issue Priorities
(main points (in rank order of importance Fragile Foundations
receiving attention) to respondents) (summary of recommendations)
1| 1. Definitions/Goals 1. Strategic Investment 1. A National Commitment to Invest More
2. A Vision 2. Clarification of Federal-State-Local Roles
I1 | 3. Regulations 2. Regulatory/Administrative Relief 3. Flexible Administration of Federal
3. Flexibility of Federal Funding and State Mandates
III | 4. Technology 4. R&D/Technology Transfer 4. Accelerate Innovation through R&D
IV |S. Financing 5. Intergovernmental Funding 5. Beneficiaries Should Finance
6. Revenue Diversification a Greater Share of Costs
6. Reduce Limits on Tax Exempt Bonds
7. Accelerated Spending of the Federal Trust Funds
V ]6. Performance 7. Management Improvement 8. Accelerate Innovation through Training Public
Works Professionals
9. Incentives for Maintenance
10. Incentives for Low-Capital Techniques
11. Capital Budgeting by All Governments
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Table 2
Most Important Issues for a Federal Infrastructure Strategy!
(rank order by survey group)
Federal Group S-L Gevernment Researchi/Advecacy/Usess Previders
N = 13) N = 16) O = 25) (N=28)
1. National 1. Consistency among Federal 1. Political Commitment to 1. Regulatory Relief
Needs Study Programs Strategic Investment
2. Multi-Modal |2 Flexibility in Using Federal 2 R&D plus Technology Transfer |2 Intergovernmental Funding and
Transportation | Funds Mandate Reimbursement
Funding
3. Reducing Federal Regniatory and | 3. Regulatory Relief and Flexibility | 3. R&D plus Technology Transfer
especially for Small Governments
4. Tax Policy 4. Reliable Revenue Sources 4. Strategic Investment
S. Intergovernmental Funding and | 5. Privatization
Fiscal Equalization
6. Management Improvement
1 Based on Survey Question 7—What are the two or three most important infrastructure issues that the federal government needs to
address? These tabulations were pre; at the time of the mectings. Later tabulations resulted in a total of 97 responses, as follows:
Federal—17 (a 29 percent response); State-Local—19 (36 percent); Research, etc.—27 (35 percent); Providers—34 (68 percent).

What becomes evident most quickly from this table is
that the federal working group had the most narrow pro-
grammatic concerns and the fewest concerns that received
multiple responses (although many other issues were
cited by a single individual on the 17 federal question-
naires returned).

Responses from the state and local government
policymakers might be characterized as concerns about
the federal impact on their infrastructure responsibilities.
The research/advocacy/user respondents listed a broad
range of strategies and practical concerns. The public
works providers had the highest rate of response and the
broadest mix of major concerns.

Table 2 also provides some details pertaining to the
five key issues. Respondents saw the need to examine the
following factors:

Strategic investment,
Regulatory and administrative relief,
Flexibility in federal funding,

Research and development plus technology
transfer,

Intergovernmental funding,
Revenue diversification, and
7. Management improvement.
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This list represents the composite rank order of issues
raised by all four groups, with strategic investment being the
highest priority. This is the ranking used to organize Table 1
and to arrive at the five larger categories of issues: rationales,
regulation, technology, finance, and management.

Strategic investment was listed as the top priority by
respondents from the research/advocacy/user group, who

tied it to developing political commitment to these objec-
tives, as well as to international competitiveness and eco-
nomic efficiency. The providers group linked strategic
investment to economic development, productivity, effi-
ciency, and international competitiveness. Some of the
providers also linked it to a call for clear national priori-
ties. In the words of one responden., it is certainly easier
to “follow the leader” if it is clear where the leader is
going.

In a related view, the federal group’s top priority was
given to national needs studies, which could be used as
strategic investment tools if prepared properly. An addi-
tional federal respondent listed international competi-
tiveness, another listed investment for performance, and
others pushed national defense, transportation, and dam
safety strategies. All of these responses indicate support
for certain types of strategic investment.

Regulatory relief and flexibility was the second highest
priority overall. It was the top priority of public works
providers and was ranked third by state and local govern-
ment policymakers and the research/advocacy/user
group. In addition, the first-place call by state and local
policymakers for consistency among federal programs re-
inforces the issue of regulatory and administrative over-
loads resulting from federal actions. The state and local
policymakers also tied this issue to the special needs of
small governments for relief from the increasingly techni-
cal and demanding requirements of federal programs.

Flexibility in federal funding was in third place overall.
This issue placed second among the priorities of both the
federal group and the state and local policymaker group. It
was also imbedded in the third-place issues listed by the
state/local and research/advocacy/user groups calling for
flexibility and consistency among programs.
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Research and development (including technology trans-
fer) received the fourth priority overall. Although it came
in second with the research/advocacy/user group and third
with the providers, it did not make the top rung of issuesas
seen by the federal and state/local groups.

Intergovernmental funding was in fifth place overall,
especially with regard to reimbursing state and local gov-
ernments for the costs of meeting federal mandates. The
providers gave it their second highest priority, but the
research/advocacy/user group dropped it tofifth place and
tied it to issues of fiscal equalization. The federal and
state/local groups implied support only obliquely through
their interest in flexible federal funding.

Revenue diversification, in sixth place overall, is seen in
various forms in the responses from three groups. For
example, revisions in tax policy, especially with respect to
municipal bond authority, received a fourth-place priority
from the state and local policymakers, and the research/
advocacy/user group gave the same ranking to ensuring
reliable revenue sources. The provider group brought this
issue up in relation to privatizing financial responsibilities.
The federal group did not focus on this issue.

Management improvement, including the use of per-
formance data came in last overall. The provider group
was the only one to rank this issue.

The Essential Issues

Each of the five essential infrastructure issues catego-
ries is discussed more fully below. The formal issue state-
ment agreed to by the synthesis group is presented first.
Additional details are provided from the workshop discus-
sions and the questionnaire surveys. Related opportuni-
ties for interagency cooperation that came to light during
the consultation process are then described briefly.

I. Rationales for Federal Investment
Formal Issue Statement

Clear Goals. Infrastructure is not an end in itself.
Therefore, wise investment in infrastructure requires the
clear articulation of other larger goals for such purposesas
international competitiveness, economic productivity,
health and safety, national defense, and quality of life.

Vision. Specific visions of how infrastructure systems
and programs can contribute to achieving clear national
goals are necessary to generate political commitment and
adequate financial support.

Needs Studies. National needs studies should be con-
ducted to calibrate the amount of infrastructure investment
needed. Such studies should not be simply compilations of
all available proposals, but instead should analyze alterna-
tive means of achieving measurable performance standards
and scck the most cost-effective investment opportuni-
ties. Needs studies should be developed through coopera-
tive intergovernmental and public-private processes.
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Principles. Principles for determining appropriate
federal roles to help meet infrastructure needs should be
established. These principles should have a firm constitu-
tional foundation, but should also reflect present condi-
tions and intergovernmental consultations. Economies of
scale and equity considerations may form the basis of some
federal roles.

National vs. Federal Infrastructure Strategies

Many federal infrastructure programs finance major
capital investments with high federal shares of project
costs. Such programs and projects frequently receive
widespread media coverage. In addition, federal environ-
mental and other regulations often affect the construction
of public works projects that are not federally financed. It
is common, therefore, to view the federal government as
dominant in the infrastructure field.

Nevertheless, as pointed out in Fragile Foundations,
most public works are provided by local governments,
either directly or through the private sector. Most major
highways are owned by state governments. Many water
supply systems are privately owned and operated. Most
hazardous waste disposal is privately provided. Much of
the ordinary trash collection and disposal is private. De-
veloping broad national infrastructure strategies, there-
fore, involves many intergovernmental relationships and
public-private partnerships. Federal infrastructure strate-
gy is best understood as a subset of a broader national infra-
structure strategy. Thus, a national strategy must be set forth
before a federal strategy can be established realistically.
NCPWI set forth such a strategy in 1988, calling for a feder-
al-state-local-private partnership (see Figure 1).

Carving Out Appropriate Federal Roles for the 1990s

Traditional federal infrastructure programs were of
two types: (1) grants and (2) direct building and operation
of federal projects. The grants generally had fairly high
federal shares of project costs, required state and local
planning, and called for federal approval of the projects to
be funded. These programs included highways, transit,
airports, wastewater treatment plants, public housing, ur-
ban renewal, community facilities, and open space.

The direct federal programs, usually funded com-
pletely by the federal government (except perhaps for
land contributed by a state or local government), included
flood control facilities, dams, harbors, waterways, and air
traffic control facilities. Amtrak is also heavily dependent
on direct federal appropriations.

In recent years, there have been many changes in the
grant and direct programs. For example, many grant pro-
grams have been consolidated, discontinued, or down-
sized, and most of the direct federal programs now require
significant state or local cost sharing.

There also is increasing reliance on user fees and trust
funds to finance the federal shares of federal infrastruc-
ture programs. These apply to highways, transit, airports,
airways, waterways, and harbors. It has been the goal in
recent years to move the Department of Transportation
toward complete funding by user fees and trust funds.
That goal has been about 80 percent achieved.




Another change was consolidation of the urban re-
newal, open space, and community facilities programs into
the community development block grant, thereby reduc-
ing federal control. In addition, the more than 800,000
miles of federally designated highways have been replaced
by a 155,000-mile national highway system and a flexible
intermodal surface transportation block grant for state
and local use. The wastewater treatment facilities con-
struction grant program (with a 75 percent federal share)
has been converted into a state revolving loan program.
The new safe drinking water program mandates standards
without offering financial assistance.

Looking at the overall record, and judging it by buying
power and percentage of state and local infrastructure
budgets, federal aid has declined significantly over the
past decade.

With fewer federal dollars to count on, state and local
governments have been looking more to the private sector
to help finance and provide infrastructure. Techniques
being used more frequently include residential developer
exactions, impact fees, transportation management asso-
ciations to mitigate the traffic impact of new commercial
development and redevelopment, and administration of
community facilities by private community associations
rather than by local governments. Last year, the Congress
voted to allow federal funds to be mixed with private funds
for highways and to permit tolls to be collected more
freely on federally aided highways.

It takes time for state and local gove . nments to adjust
to such changes, and still more changes may be on the way
because of the federal government’s Jeficit position. Fed-
eral infrastructure programs, in general, have been caught
in the part of the federal budget getting squeezed out by
the pressures of entitlements, national defense, and inter-
est on the national debt. Maintaining the federal partner-
ship in infrastructure programs under these conditions
requires new thinking.

Criteria for Justifying a Federal Role

On April 24, 1992, the federal work group met to
identify principles or criteria for judging the appropriate-
ness of federal roles in infrastructure programs. The
group reviewed lengthy excerpts and other selected
quotes from five major infrastructure reports, Executive
Order 12612 on Federalism (see Appendix A), and a table
comparing the concepts in these sources (see Table 3). The
group determined that there were three types of criteria:

®  Values connoting “what’s right” in terms of basic
societal principles;

m  Political judgments confirming collective wants
or desires; and

m Technical judgments about the best ways of
achieving results.

These three types of criteria do not always reinforce
each other. They are like three circles or spheres of influ-
ence. If they are too far apart, there is no overlap; if they
overlap some, there is at least a bit of common ground; if
they are coincident, there is complete agreement. Generally,
there is partial overlap and a need to resolve differences.

Values

Four more specific criteria for determining the feder-
al role in infrastructure were placed in the category of
values—constitutionality, accountability, equity, and com-
mon sense.

Constitutionality. Federal responsibilities are those
enumerated in the U.S. Constitution or “reasonably im-
plied” from it. Judgments differed about what could be
reasonably implied. The Federalism Executive Order is
designed to limit the size and role of the federal govern-
ment through strict interpretation of the Constitution,
avoiding preemptions of state and local discretion, avoid-
ing extraneous conditions in federal-aid programs, and
promoting flexibility in the means of complying with
federal requirements. To some participants, however, lim-
iting the size of government was not as important as other
goals, and it was not emphasized in the other source docu-
ments. Nevertheless, the group agreed with the “federal-
ism assessments” required by the Executive Order for
gauging the impact of major policy initiatives on state and
local governments. Selective use of this technique, to
avoid overburdening the rulemaking process, was recom-
mended.

Accountability. Those responsible for making a deci-
sion should be held responsible for the consequences.
Policymakers, therefore, need to take care that their poli-
cies are practical to implement without imposing impossi-
ble or inequitable burdens on others. Some unfunded
federal mandates may pass an inappropriate burden to
state and local governments because they are enacted
without the restraint of fiscal discipline. It is easy to enact
a mandate if there is no responsibility to fund it; it may not
be so easy for others tofind the funding. Federalism asses-
sments under Executive Order 12612 in the Executive
Branch, and fiscal notes in the Congress are designed to
surface these practical issues before major decisions mare
made. If these processes work well, the resulting decisions
are more likely to be “sustainable” over the long run
because they will be practical to implement.

Equity. Those who benefit from a program should pay
for it. At the same time, the beneficiaries should pay in
proportion to their ability to pay. Essential needs must be
supplied to everyone, even if they cannot pay. Govern-
ments as well as individuals should be treated equitably.
Program needs should be considered in relation to fiscal
capacities and fiscal effort.

Common Sense. Infrastructure programs should put
the right facilities and services at the right place when
needed, for a fair price, and the right people should pay for
them. In other words, governments should reconcile di-
verse values, desires, and responsibilities to satisly the
“customer.”

Political Judgments

The group identified three important criteria under the
heading of political judgments: national interest, declared
national goals and programs, and national standards.
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Principal Elements of the Federal GI?ant’s Roles: Executive Order 12612,
National Council on Public Works Improvement, Congressional Budget Office, and Office of Technology Assessment
Principal Elements 12612 | NCPWI | CBO OTA

1. Federal Policy Goals

A. Set Uniform Standards X X X X

B. Ensure Social Equity X X X

C. Limit Size of National Government X

D. Coordinate Local Actions X

E. Address National Goals (Rather than Local Ones) X X X X

EXCEPT:

F. Provide Services Where Benefits/Costs “Spill Over” Local Boundaries X X X

G. Provide Services Where There Are Economies of Scale X X X
2. Criteria for Choosing Policy Tools

A. Stay within Constitution X X X X

B. Encourage Local Flexibility in Meeting Goals X X X X

C. Avoid Preempting Local Powers X X

D. Seek Policy Stability X

E. Keep Plans Simple X

F. Avoid Extraneous Requirements X X
3. Recommended Federal Policy Actions

A. Intra-Agency “Federalism” Officer X

B. Federalism Assessment for New Programs X

C. Benefit-Cost Analysis X X X X

D. User Fees to Ensure Beneficiaries Pay Costs X X X

E. Targeted Grants to Manage Use Levels X X X

F. Efficient Facility Prices X X X

G. National Infrastructure Financing Bank X

H. Public Infrastructure Block Grants X

I. Improved Capital Budgets X X

J. Performance Reporting X X

K. Integrated and Coordinated Federal Policymaking X X
N(c)lge: A blanlccl indicates that the source document did not explicitly address the issue, not necessarily that the concept was approved or

isapproved.

National Interest. There is a national interest in prob-
lems that are larger than individual states, that cannot be
resolved between states because the incentives are wrong
(spillover effects such as environmental pollution), and that
will not be settled except by federal government action.

Declared National Goals and Programs. Irrespective
of the “national interest” principle, national goals and
programs that are legislated legally establish legitimate
federal roles.

National Standards. It is often necessary and desir-
able for the federal government to set standards and issue
regulations affecting state and local infrastructure activi-
ties. Minimum standards, allowing some state and local
preferences to be exercised, often are preferable to uni-
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form standards. Performance standards that promise uni-
form results without uniform actions offer an additional
degree of flexibility that frequently is desirable.

Best Technical Practices

The group identified three important criteria under
the heading of best technical practices—demonstrated
need, economy, and effectiveness.

Demonstrated Need. There needs to be some techni-
cally accurate and reliable way to measure infrastructure
needs for new construction, maintenance, and operation.
These methods must be able to evaluate alternatives for
demand reductions. Assumptions must be explicit and
open to public view.




Table 4
Importance of Federal Roles'
(rank order)
Working Groups Cemposite
Federal Roles Federal State-Local Research, etc.  Provider Rank
A. Direct Provision 3
B. Capital Funding for Others 2 1 1 1 1
C. Funding Operations by Others 6 4
D. Regulating Performance 4
E. Regulating Environmental Impacts 5 2
F. Aesthetic and Historical Impacts
G. Performing R&D 6 4
H. Promoting R&D by Others 1 2 2 2
1. Sharing Technology 3 3 3 3
J. Intergovernmental Cooperation and Coordination 4 5 5 5 4
1 Based on Survey Question 5—Listed are some of the roles the federal government plays in improving public infrastructure. Indicate
by ranking (1 = most important) which roles you believe are most important for the federal government.

Economy. Benefits (properly measured) should ex-
ceed costs. Efficiency and economies of scale should be
maximized. Pricing policies to improve efficiency should
be explored. Waste should be minimized.

Effectiveness. Performance goals should be estab-
lished, monitored, and evaluated. Programs should be
simple enough to administer, and be stable enough over
time to have a reasonable chance of success. Programs
should be flexible enough to be administered successfully
by small and large governments.

Survey Findings on Federal Roles

Criteria for justifying a federal role are not the same as
the federal roles themselves. To get at the actual roles, work
group members were asked to evaluate the importance of

ten federal government roles for infrastructure. Table 4
shows responses by all four groups, and a composite ranking.

Significant importance was attached to five of the ten
roles by at least three groups. Consensus among the four
groups was that providing capital funds for others who
build and maintain public works was the most important
federal role. In second place was federal promotion of
research carried out by others. The closely related role of
technology sharing came in third, while fourth place went
to promoting intergovernmental cooperation and coordina-
tion. All except the federal group thought that funding infra-
structure operations carried out by others was an important
federal role.

All the federal roles in the survey, except “aesthetic
and historical impacts,” were ranked important by at least
one of the four work groups. Table 5 shows that the federal
roles cited in this survey question are related to those

Table 5
Relationships between Issue Priorities and the Importance of Federal Roles
(responses to ACIR questionnaire)

Most Important Issues Importance of Federal Roles
(Question 7) (Question 5)
Rank  Issue Rank  Federal Role
L Strategic Investment * Direct Federal Provision
2 Regulatory/Administrative Relief * Regulatory Performance
. Regulating Environmental Impacts
* Aesthetic and Historical Impacts
3. Flexibility of Federal Funding 4. Intergovernmental Cooperation/Coordination
4, R&D/Technology Transfer 2 Promoting R&D by Others
3 Sharing Technology
* Performing R&D
s. Intergovernmental Funding 1. Capital Funding for Others
s. Funding Operations by Others
6. Revenue Diversification
7. Management Improvement

* The federal roles were not ranked important by most respondents even though they relate to high-priority issues.
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listed as the most important infrastructure issues in the
open-ended question.

Potential Opportunities for Interagency Cooperation

Federal agency representatives saw two problem ar-
eas in the “investment strategy” category that potentially
could be improved through interagency cooperation. One
concerns national needs studies (the most important issue
identified by federal survey respondents); the other con-
cerns the Federalism Executive Order that governs feder-
al agency development of regulatory and legislative
initiatives affecting state and local governments.

The numerous deficiencies noted in most infrastruc-
ture needs studies suggest that a major effort should be
undertaken to improve methods and practice in this field.
In particular, best practice calls for performance-based
studies that are rare at present. All fields of infrastructure
could benefit. The Department of Transportation is a
leader in this activity.

It also was found that familiarity with the Federalism
Executive Order is not widespread. If present trends for
shifting greater infrastructure responsibilities to state and
lccal governments continue, it would appear that more
federalism assessments should be prepared. An inter-
agency cffort to establish principles for applying this order
to public works programs could benefit all infrastructure
agencies. Among infrastructure agencies, the Depart-
ment of Transportation appears to be most familiar with
this process.

Il. Federal Standards, Regulations,
and Mandates

Formal Issue Statement

Standard Setting. It is often constitutionally appropri-
ate, cost effective, and necessary for the federal govern-
ment to establish infrastructure and infrastructure-
related standards. This is true especially when interstate
and international considerations come into play. Such
standards may promote health, safety, efficiency, equity,
and program effectiveness.

Regulations and Mandates. Federal standards may be
imposcd on state and local governments by regulations that
prohibit certain activities and mandate others. An alterna-
tive is to develop standards “nationally” by nongovernmental
organizations, such as the Governmental Accounting Stan-
dards Board (GASB). In .ais case, guidelines for good prac-
tice are developed and applied, perhaps with technical
and/or financial assistance to encourage their use.

Burdens. Many state and local governments complain
that federal requirements associated with infrastructure
programs unnecessarily displace too much state and local
decisionmaking authority, change too frequently, create
too much administrative burden, and induce too much
added cost to state and local projects. Unnecessary and
avoidable burdens should be reduced, but it may be diffi-
cult to determine which ones are unnecessary. Burdens
that are disproportionate to benefits should be considered
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for reduction. Benefit-cost analysis is one possible method
for guiding such decisions.

Flexibility. Flexible regulations, based on perform-
ance goals rather than on specific design specifications,
often are urged as a way to reduce regulatory burdens, to
get better decisions from decisionmakers closer to the
scene, and to save money by allowing economies. Howev-
er, one person’s flexibility may be another’s perversion of
the standards. The results of flexibility may be uncertain,
and it may be difficult to write and monitor flexible regula-
tions. Too much flexibility may indicate lack of any essen-
tial federal role. Substituting equivalent state and local
regulations for federal regulations may help to reduce
duplication, conflict, and waste.

Stability. Broadly applicable, infrequently changing
federal regulations can add a degree of nationwide stabil-
ity to infrastructure programs.

Reimbursement. Federally imposed burdens on state
and local governments may be reduced by federal reim-
bursement of state and local costs in complying with federal
requirements. Principles for determining what to reim-
burse could be helpful.

Small Governments. Because of limited tax bases and
technical capabilities, small governments sometimes ex-
perience proportionally greater burdens than others in
complying with federal regulations. The Regulatory Flexi-
bility Act of 1980 recognizes this fact, but it has not been
fully used to grant needed relief.

Relationships. Those who do the regulating and those
who are being regulated might get more done by working
in partnership rather than in contention with each other.
New federal authority for negotiated rulemaking and ad-
ministrative dispute resolution might offer fruitful oppor-
tunities to reduce regulatory and administrative burdens.

Workshop Discussion

Participants in all workshops agreed that there has
been an explosion of regulations affecting how state and
local governments deliver infrastructure services. Most of
these regulations focus on process or technical! standards
rather than on infrastructure performance. Some partici-
pants at each workshop expressed the view that there are
too many regulations that are often conflicting, are too
costly, and perhaps are not always necessary.

There were strong beliefs at all of the workshops that
the federal government was:

® Shifting its participation in the infrastructure
community from providing financial assistance to
promulgating regulations;

s Often mandating specifications for delivering in-
frastructure services that are too rigid and could
not be matched to many site-specific situations;
and

m  Not adequately balancing federal activity be-
tween promulgating regulations and providing fi-
nancial assistance.




Participants at all workshops expressed their views
that something needs to be done to avoid regulatory grid-
lock. While no clear priorities emerged, proposals were
made to address concerns about the increasing number
and cost of regulations. These proposals included shifting
from process and technical regulations to performance
standards, using regulations as a sanction when perform-
ance standards are not satisfied, and requiring the federal
government to share in the cost of implementing specific
regulations.

From the local perspective, there also was a concern
about the independent nature of federal agencies in pro-
mulgating such regulations. As a result, when these regu-
lations are applied at the local level, there are cases of
inconsistencies, conflicts, and confusion. This was particu-
larly true for the perceived conflict between environmen-
tal regulations and the need to provide infrastructure. The
general view was that:

= The interaction between federal rcgulators and
local officials needs to be improved.

@ There needs to be better coordination among
fedcral agencies (especially between those di-
rectly involved in infrastructure activities and the
LPAS.

s Local officials could improve the level and quality
of infrastructure services if they had more flexi-
bility in the use of funds.

While there was agreement that the number and cost
of regulations increased significantly during the 1980s,
there was not much discussion of how to determine which
regulations are appropriate, which are excessive, and
when a regulation is too costly. It was suggested that im-
proved benefit-cost analysis, with performance standards,
might help this situation.

Another theme that emerged during two workshops
was the process of procuring infrastructure design, con-
struction, and operation services. One concern was the
impact of regulations on the time required to construct
new facilities. Another major concern was that current
federal procurement requirements mandate detailed
technical requirements and selection of the lowest bidder
for construction. It was felt that this process discourages
innovation and removes accountability for system per-
formance from the contractor. This process was con-
trasted with the European practice in which contractors
are involved in developing design specifications and held
responsible for the performance of the system after it is
built. It was noted, however, that the European practice is
more expensive in the short run, and would be politically
difficult to follow in the United States, although it could
save moncy in the long run.

Potential Opportunities for Interagency Cooperation

Strained relationships between the federal govern-
ment and the state and local governments appear greatest
in regulatory matters. The 1990 enactment of additional
authority for all federal agencies to use negotiated regula-
tion and administrative dispute resolution techniques ap-

pears to open new opportunities for easing these tensions.
EPA, the U.S. Army Corps of Engineers, DOT, and perhaps
other agencies have substantial experience with these mech-
anisms. The Administrative Conference of the United States
is charged with promoting greater use of these techniques. It
might be beneficial for federal infrastructure agencies to
pool their experience and develop infrastructure-specific
guidelines for applying this new authority.

Guidelines for applying the “small governments” provi-
sions of the Regulatory Flexibility Act to public works pro-
grams are badly needed. EPA has accumulated significant
experience with this issue in recent years—experience that
might be of beneit to other departments and agencies.

Environmental regulations of many varieties fre-
quently are the most difficult for state and local govern-
ments to comply with. The number, complexity, cost, and
time delays of these regulations are increasing. The Na-
tional Environmental Policy Act (NEPA) was supposed to
provide linkages between these numerous regulations,
but there has been difficulty in reaching that goal. The
Council on Environmental Quality (CEQ), which over-
sees NEPA implementation, is offering workshops for fed-
eral agencies to help them take fuller advantage of the law.
This is of particular relevance to infrastructure agencies.

Other regulatory issues on which federal infrastruc-
ture agencies might benefit from pooling their experience
include the development of performance-standard regu-
lations and principles for determining federal reimburse-
ment responsibilities for federal mandates.

lil. New Technologies, Research,
and Innovation

Formal Issue Statement

Potential. Technological, managerial, legal, institutional,
and other innovations are needed to improve the nation’s
infrastructure and keep America prosperous, competitive,
productive, efficient, and a nation that offers a high quality of
life. Research and development (R&D) programs have
greater potential than is realized to contribute to such inno-
vation. Some participants believe that a research strategy
related to achieving widely held national goals could help to
achieve more cost-effective innovation.

Special Topics. Three types of innovation that need
special attention are (1) the procurement process, (2) re-
ducing or spreading the liabilities of trying new techniques
and new technologies, and (3) accounting more precisely
for the value and incidence of infrastructure benefits and
pollution responsibilitics.

Federal Role. To achieve economies of scale in R&D
and to make best use of the significant technical research
capabilities of the federal government (including many
laboratories, some of which can be expected to shift their
focus from defense to domestic issues), the federal gov-
ernment has a major role to play in infrastructure R&D.
This role, however, should not be top-down. The long-
established National Cooperative Highway Research Pro-
gram provides an example of how state, federal, and other
interests can work together creatively to establish effec-
tive and responsive national research priorities.
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Technology Transfer. R&D efforts, to be most effec-
tive, should be matched with technology transfer pro-
grams designed to get the word out about innovations that
have potential widespread applications. Some new tech-
nologies, however, are proprietary. Sharing them may be
more difficult and/or more expensive.

Workshop Discussion

Participants in all the workshops agreed that there
was a major federal role in promoting innovation, demon-
stration, evaluation, and dissemination of new technolo-
gies in the infrastructure area. This discussion reinforced
the survey results that ranked research and technology
transfer among the high priority infrastructure issues (see
Table 2) and assigned great importance to the federal
government’s role in these activities (see Table 4).

A number of suggestions were made as to how the
federal government could fulfill this leadership role in
technological innovation and technology sharing. These
recommendations included:

®  Shifting from technical to performance standards
and encouraging experimentation;

s Funding federal labs to develop expertise in these
areas and share those innovations with infrastruc-
ture providers;

8 Spreading the risk of new technologies so that
innovative ideas and approaches can be tried;

®  Providing tort reform so that local governments
will be willing to experiment rather than feeling
compelled to follow traditionally accepted engi-
neering standards;

®  Financing demonstration projects that will allow
the evaluation of new technologies;

®  Promoting technology sharing and dissemination
of innovative approaches to infrastructure chal-

w  Creating an organization or entity to facilitate
information sharing.

Strategies for Improving the Performance
of Public Works "¢

The surveys of constituent groups indicated that certain
types of research are expected to play an increasingly impor-
tant role in improving public works performance, while tech-
nology transfer is not expected to grow in importance quite
so much. These findings are shown in Table 6, where the four
groups ranked the growing importance of seven strategies
for improving the performance of public works. This table
also shows the composite ranking by all four groups.

Overall, research and development on information
technologies was felt to offer the most rapidly growing po-
tential for improving public works performance. Neck and
neck for the second and third ranks were intergovernmental/
interagency cooperation and coordination, and education
and training for present and future employees. Thus, the top
three ranks all went to what many people term the “soft
side” factors. In fourth place was growth in the contributions
of research and development on materials technology, fol-
lowed by R&D for management and policy processes. Bring-
ing up the rear were technology transfer strategies plus
research and development on risk analysis techniques. The
greatest consensus among the groups was on the top-ranked
strategy (R&D for information technology) and bot-
tom-ranked strategy (R&D on risk analysis).

Potential Opportunities for Interagency Cooperation

A strong beginning on developing a national coopera-
tive infrastructure research agenda has been made by the
Civil Engineering Research Foundation. Twelve federal
agencies and 25 professional organizations are participat-
ing in this effort (see Figure 4, next page). The agenda of
35 specific research projects, released in September 1991,
is summarized in Figure 5 (see next page). It emphasizes

lenges; and revitalizing the nation’s public works, keeping America
Table 6
Strategies for Improving Performance of Public Works!
(rank order of rate by growth in importance)
Working Groups Composite | High-Low
Means of Influence Federal State-Local Research, etc. Provider | Rank Difference
A.R&D
(1) Materials Technology 4 4 2 6 4 4
(2) Information Technology 1 3 3 3 1 2
(3) Management/Policy Approaches 6 6 1 4 5 5
(4) Risk Analysis 5 7 7 5 7 2
B. Technology Transfer 7 5 4 7 6 3
C. Education/Training of Employees 3 2 5 1 3 4
D. Intergovernmental/Interagency
Cooperation and Coordination 2 1 6 2 2 5
! Based on Survey Question 4—How important are the following means of improving the performance of public works in the view of
your organization (agency)?
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Figure 4
National Civil Engineering Research Needs Forum

Supported in Part by:

Cosponsors:

Participating Organizations:

Civil Engineering
Research Foundation
National Science Foundation

Federal Aviation Administration
Federal Highway Administration

U.S. Air Force

U.S. Army Corps of Engincers
U.S. Department of Energy
U.S. Department of Interior

1U.S. Navy

ATLSS Engineering Research Center

Federal Emergency Management Agency
National Institute of Standards & Technology

U.S. Environmental Protection Agency

ACEC Research & Management Foundation

Associated General Contractors of America

AJA/ACSA Council on Architectural Research

American Academy of Environmental Engincers

American Association of Engineering Societies

American Society of Civil Engineers

ASFE/The Association of Engineering Firms
Practicing in the Geosciences

ASME Center for Research & Technical Development

AWWA Research Foundation

Building Officials & Code Administrators International

Building Research Board

Construction Industry Presidents Forum

Earthquake Engineering Research Institute

Foundation of the New Jersey Alliance for Action

International Conference of Building Officials

Institute of Transportation Engineers

National Association of Corrosion Engineers

National Conference of States on Building Codes

National Institute of Building Sciences

National Society of Professional Engineers

Southern Building Code Congress International

Technology Transfer Society

Transportation Research Board

WPCF Research Foundation

Source: Civil Engineering Research Foundation, Setting a National Research Agenda for the Civil Engineering Profession, September

1991.

Figure 5
A National Research Agenda for the Civil Engineering Profession

Revitalization of Public Works

Developing Tools to Make Smart Management
Decisions
Finding New Ways to Finance Infrastructure Investment
Extending the Useful Life of the Infrastructure
Protecting Bridges from Natural Hazards
Identifying Structural Problems through Diagnosis
Removing Institutional Barriers to Innovation
Economic Benefits from Public Works Investments
Improving Water-Resource Systems Data
through New Technology
Mitigating Coastal Damage from Natural Hazards
Protecting Dams against Earthquakes and Floods

Improvement of Competitiveness

Integrated Computer-Aided Engineering

Making Quality a Top Priority

Alternate Ways to Bid Contracts

Making a Case for Innovation in Civil Engineering
How to Organize for Innovation

People—the Industry’s Most Valuable Resource

Enhancement of the Environment

Turning Wastes into Treasures

Improving our Water Quality

Corralling Groundwater Pollutants

A Universal Approach to Site Cleanup

Natural and Engineered Ecosystems
for Eliminating Pollutants

In-Situ Remediation and Treatment

Technological Innovation

Automation Technologies for Construction Productivity
Robotic Technologies for Man-Remote Missions
Developing Super Construction Materials
Setting Standards to Predict the Life of Materials
Adapting New Materials to Civil Engineers

for the 21st Century
Research to Application through Teamwork

Technology Transfer

Clearing a Path to the Marketplace
Breaking the Legal and Regulatory Barriers

to Innovation
Taking the Lead in Setting International Standards
Bringing Engincering Standards into the Computer Age
Identifying the Right Way and Wrong Way
Keeping Up-to-Date through Education

Source: Civil Engineering Research Foundation, Setting a National Research Agenda for the Civil Engineering Profession, September
1991.
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competitive, enhancing the environment, advancing tech-
nologies, and accelerating technology transfer.

The increases in research funding under the new sur-
face transportation program offer significant opportuni-
ties for many federal, state, and local infrastructure
agencies. Interagency pooling of these research efforts
might bring greater benefits to the nation than a more
limited, transportation only, use of the research. For ex-
ample, work on geographic information systems (GIS)
could be beneficinl to many programs.

IV. Financing
Formal Issae Statement

A Time of Change. The 1980s produced major changes
in infrastructure finance. The federal government is mov-
ing spending toward other goals. Local tax revolts have
limited the role of property taxes in infrastructure finance.
The federal tax code encouraged privatization of infra-
structure in the early 1980s but reversed that position in
1986. Some federal trust funds established to support in-
frastructure programs have been hoarded rather than
spent. Thus, the means of financing infrastructure are in
flux. The following finance issues need attention in 1990s.

Beneficiaries Pay. User fees and earmarked taxes are
financing increased shares of infrastructure costs. This
raises questions of equity when benefits accrue to others
besides users. It also raises questions of affordability for
some low-income members of society. In addition tobene-
ficiaries, some costs can be attributed to persons responsible
for creating costs (for example, polluters). Thus, allocating
costs equitably is a complex task, full of controversy.

Intergovernmental Financing. Allowable local reve-
nues usually are too limited to fund all necessary infra-
structure. In addition, some infrastructure has benefits
that clearly extend beyond local communities. Some bene-
fits are national in scope. At the same time, most infra-
structure is owned and operated by state and local
governments.

Federal and state aid for infrastructure is common.
During the 1980s, however, federal infrastructure aid de-
clined proportionally while state aid played an increasing
role. The proper roles of federal and state aid depend on
judgments about the relative infrastructure roles and re-
sponsibilities of the federal, state, and local governments
and the private sector. Further realignment in state and
federal aid infrastructure programs may be needed.

Revenue Diversification. The federal government
and most state and local governments lack adequate funds
to meet perceived infrastructure needs. Little or no
growth is expected in the use of general funds and grants
for this purpose. Alternative means of raising additional
funds are being examined intensively. Increased use of
user fees, earmarked taxes, trust funds, special districts,
revolving loan funds, cost sharing, regulation, and
privatization are the primary alternatives being used or
considered. The need to consider a replacement for the
per-gallon gasoline tax is becoming urgent in the minds of
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some observers because of energy and air quality policies
designed to reduce the use of that fuel.

The Tax Code. Federal income tax treatment of infra-
structure investments by state and local governments, as
well as by private investors, may increase or decrease the
cost of these investments. The wide swing in tax policy
between 1981 and 1986 iltustrates the controversial nature
of this issue. Much of the argument revolves around the
definition of what constitutes legitimate public works and
the extent to which there is a federal interest. Interest in
readjusting some of the 1986 tax reforms affecting infra-
structure investments is apparent among some constitu-
encies. There also is substantial support for tax code
simplification and the lessening of certain compliance
burdens, especially in the area of tax-exempt financing.

Workshop Discussion

The federal role in financing the nation’s infrastruc-
ture was a major topi. of discussion at each of the work-
shops. The key question concerned the impact of declining
federal infrastructure financing on the federal interest and
role in ensuring adequate levels and quality of infrastructure
services. Most participants agreed that there should be sta-
bility in funding sources so that a long-term perspective
could be taken in providing infrastructure services.

Most participants conceded that the probability of a
near-term resurgence in federal financing for infrastruc-
ture was low or nonexistent. It was pointed out that many
infrastructure networks developed by the federal govern-
ment are virtually completed. Many workshop partici-
pants thought the limited resources allocated through
these mechanisms could be used more efficiently if feder-
al grant programs were redesigned. For example, the cur-
rent priority given by some federal grants to capital
investment may bias local decisions against cost-effective
maintenance and operational improvements. The Intermo-
dal Surface Transportation Efficiency Act of 1991 provides
flexibility in highway and transit programs to overcome
such biases.

Participants at the state and local workshop raised
questions about the matching ratios of federal infrastruc-
ture grants. In some cases, the participants thought the
federal matching ratios may be too high, while in others
they may be too low. Dilferences in such matching ratios
change relative prices paid by local officials, thereby en-
couraging some behavior and discouraging other behavior.
The participants felt that increased local discretion in allo-
cating federal grant dollars would reduce any bias. In addi-
tion, there was some fecling that federal infrastructure grant
programs limited to governmental entities may introduce
bias against private providers of infrastructure services.

Concern was expressed about federal restrictions on
the use of tax-exempt financing for infrastructure over the
last decade. Efforts to limit access to tax-exempt financing
treats different types of infrastructure investment differ-
ently. The general view was that there should be more
consistency across categories of infrastructure, and the
focus ghould be on making more investments eligible for
tax-exempt financing.




Pricing of infrastructure services also drew comment.
Individual users of many infrastructure facilities can be
identified, charged a price, and excluded if they do not pay
that price. This is generally true for mass transit, water
supply, and wastewater treatment, and for the collection,
storage, and dlsposal of solid and hazardous wastes. Some
infrastructure services are provxded directly by the private
sector because of their pricing and profit potential. Exam-
ples include energy supply, telecommunications, and wa-
ter supply, and the collection, storage, and disposal of
solid and hazardous waste.

In such an environment, charging a price per unit of
service consumed aligns the benefits received from infra-
structure facilities with the price paid. Thus, pricing can
increase the level and quality of infrastructure service
being provided. The survey results indicated strong expec-
tations by all four work groups that more use will be made
of infrastructure pricing strategies in the future.

Some concerns were expressed, however, about the
general applicability of such pricing, for several reasons:

s The beneficiaries of infrastructure facilities may
not be limited to the users. Thus, pricing mecha-
nisms designed to recover the full cost of provid-
ing the service will overcharge the actual users. In
such circumstances there may be a need for gen-
eral fund support.

m If the efficiency gains attributed to such pricing
strategies are to be realized, individuals must have
sufficient income to make choices. This is not the
case for families with limited incomes, so there isan
important distribution issue to address.

s Pricing policies may inhibit innovation because
the beneficiaries of new technologies may not be
known and identified before such technologies
are developed and tried.

As reflected here, most of the discussion of financing
issues focused on the strengths and weakness of various tools
used by the federal government to provide financial support.

Survey Findings on Infrastructure Financing

Three questions in the survey related to finance: in-
vestment trends, influences on infrastructure spending,
and the relative importance of various financing sources.
These trend questions were designed to help assess
changes that are likely to occur. The measure used in
evaluating responses to these questions, therefore, is the
ranking of expected degrees of change.

Investment Yrends. Table 7 shows the median
in each work group and the average of these medians for
present and expected spending on new construction;
maintenance, reconstruction, and modernization; and op-
erations. All four groups showed new construction hold-
ing its own at the present time, but two of them expected it
to grow in the future. For maintenance, reconstruction,
and modernization, the research/advocacy/user group saw
a present decline, the federal group saw spending holding
the line, and state and local officials and public works
providers saw current spending increases. All saw moderate
spending increases in the future. The four groups saw spend-
ing on operations holding the line at present, but all except
the federal group expected future increases.

Overall, the trend seemed to be for moderate increases
expected in spending for operations, maintenance, recon-
struction, and modernization, but less increase for new
construction.

Influences on Infrastructure Spending. Table 8 shows
the rankings by each of the four groups and composite of
the importance of ten different means of influencing in-
frastructure spending strategies. Overall, regular re-
porting of system and/or facility performance got the top

Table 7
Present and Future Infrastructure Investment Trends!
Median Response on a Scale of Increasing Spending (+ 5) to Decreasing Spending (-5)
Working Groups Average | Rank Strength
Type of Infrastructure Investment Federal State-Local Research, etc.  Provider Median of Increase
A, New Construction
= Present 0 0 0 0 0.00
= Future 0 0 +1 +1 +0.5 3
B. Maintenance, Reconstruction,
and Modernization
® Present 0 +1 -1 +1 +0.25
= Future +1 +2 +1 +2 +1.50 1
C. Operations
® Present 0 0 0 0 0.00
» Future 0 +1 +1 +1 +0.75 2
Composite Score +1 +4 +2 +5 +3.00
1Based on Survey Question 1—How would you characterize the infrastructure investment policies that guide your organization
(agency)?
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Means of Influencing lnﬁumm Expenditure Strategies!
(rank order by growth in importance)
Working Groeups Composite | High-Low
Means of Influence Federal State-Local Research, etc. Provider | Rank Differeace
A. Strategic Planning 4 8 5 1 5 7
B. Performance Rating 6 1 2 1 5
C. Needs Studies 7 10 4 8 9 6
D. Benefit-Cost Evaluations 8 1 3 5 4 7
E. Capital Improvement Programming 2 7 2 4 2 S
F. Available Resources 1 2 8 6 3 7
G. Environmental Protection Requirements 5 6 10 3 6 7
H, Citizen Participation 9 4 9 8 5
1. Political Considerations . 5 . 10 9
J. Regquired Planning/Programming by
Others 3 9 7 7 6
* No change expected.
! Based on Survey Question 2—How important are the following factors in your organization (agency) when developing infrastructure
investment policies?

ranking for expected growth of importance in influencing
expenditure strategies. The next fastest growing technique
was capital improvement programming, followed by esti-
mates of available resources, benefit-cost evaluations, and
strategic planning. In the bottom half of the rankings were
environmental protection requirements, required planning
and programming by others, citizen participation, needs
studies, and political considerations. It should be noted that
political considerations are quite influential, and two groups
(federal and public works providers) expected no change.

Table 8 also shows a relatively large spread in how the
groups ranked their expectations for the rising influence
of these investment planning factors. The greatest diver-
gence was on the question of political considerations, with
state and local policymakers ranking this in the middle
range of increasing influence, while the other three
groups saw little change. Considerable diversity was also
observed with respect to increases in strategic planning,
benefit-cost evaluations, estimates of available resources,
and environmental protection requirements. The narrowest
differences were in expectations for increased use of per-
formance reporting (expected to increase the most), needs
studies, capital improvement programming, citizen partici-
pation, and required planning and programming by others.

The growing influence of capital improvement pro-
gramming was ranked second highest. Thus, there was a
considerable degree of consensus among the groups on
the rapid increase of the two top ranked techniques for
influencing expenditure strategies.

Importance of Financing Sources. Table 9 shows the
expectations for shifts in financing sources in the future.
The use of general funds was expected to decrease by all of
the groups except the state and local policymakers. The
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use of federal and state grants was not expected to change
overall. The other sources of funding were expected to
grow in importance, with increased cost sharing taking the
lead. Growth of user fees and the use of earmarked taxes,
trust funds, and special districts were next. Shifting costs
to others through regulation and tax incentives was ex-
pected to increase less. Overall, if these expectations were
to be realized, they would strongly support the sixth most
important issue identified in the open-ended question,
namely, revenue diversification.

Potential Opportunities for Interagency Cooperation

One of the biggest financing challenges is assigning
responsibilities for meeting costs. If governments were to
follow the currently popular “beneficiaries pay” principle
more closely, they would need better data on costs and
benefits. Benefit accounting and cost accounting, when
done at all, generally arc limited to direct benefits and
costs. Secondary benefits and costs also can be significant.
In order to set fair and productive infrastructure service
prices and to allocate intergovernmental aid properly,
public accounting systems would have to be reformed
fundamentally. Relative tax capacities and efforts also
would figure into such calculations. The new Federal Ac-
counting Standards Advisory Board might be a mechanism
to help establish standards for use by public agencies to
account for benefits and costs more accurately.

Lessons learned from new financing initiatives should
be shared widely. For example, federal promotion of state
revolving loan funds for wastewater treatment facilities is
now several years into implementation. The potential for
applying this concept to other types of infrastructure could
be explored.




Table 9
Importance of Financing Sources!
(rank order by growth in importance)
Werking Groups Compesite
Federal Roles Federal  State-Local Research, etc.  Provider Rank
A. General Fund . 5 * * .
B. User Fees 2 4 2 2
C. Earmarked Taxes, Trust Funds, and Special
Districts 4 3 1 3
D. Federal and State Grants NA see 6 e
E. Shifting Financial Responsibilities to Others
(1) by Regulation 5 1 5 4 4
(2) by Increased Cost Sharing 1 4 2 3
F. Tax Incentives 3¢ T 3 1 S
*Expected to decrease in importance.
**Despite growth in importance, still rated unimportant by more respondents than rated this source as important.
***No change expected.
! Based on Survey Question 3—How important are the following financing sources in the view of your organization (agency)?

Another initiative to be watched might be the new
authorization for mixing public and private funds under
ISTEA. Similarly, experiences with the May 1992 execu-
tive order on rrivatizing public facilities acquired with
federal funds also should be monitored. Model cost-shar-
ing contracts between the public and private sectors might
be explored.

V. Management
Formal Issue Statement

Focus on Performance. Many infrastructure manage-
ment practices have grown up around construction or
maintenance of particular types of facilities. Traditionally,
there has been little opportunity to transfer funds be-
tween programs. These narrow programs focus on inputs
rather than on outcomes for the user, and they limit the
problem solving ability of management.

Increasingly, infrastructure goals are being defined
more broadly. For example:

m  Mobility of persons is replacing highway con-
struction.

®  Communication isbecoming a clearer alternative
to transportation.

»  Coordinated management and water conserva-
tion are becoming alternatives to building new
dams.

s Landfills, incinerators, ocean dumping, and re-
cycling are alternatives to each other, holding
different implications for the cleanliness of land,
water, and air resources.

These broader goals require greater freedom to as-
sess a range of alternatives and transfer funds where they

are needed to achieve the best overall outcomes. Intermodal
transfer authority is becoming more common in transpor-
tation programs, but intermedia flexibility for environ-
mental protection and exchanges of surface-water with
groundwater are rare.

The new congestion management systems required by
ISTEA may provide a model for outcome-oriented man-
agement. Congestion measurements and their effects on
air quality will be the focus of attention rather than any
single input such as a new lane of highway or a new bus
route. Various combinations of construction, equipment,
maintenance, operational, and demand reduction improve-
ments should be tried until acceptable results are attained.

Flexibility. Obviously, more than new performance
monitoring and management techniques will be required
for output-oriented performance management to work.
Many inflexible regulations and funding restrictions will
need to be reformed. For example, block grants rather
than narrow categorical grants, or transfers of funds
among categorical programs should be considered. They
offer means of lowering arbitrary barriers to sound per-
formance management practices.

Incentives. When certain behaviors are clearly neces-
sary but absent, an alternative to heavy-handed require-
ments and mandates is to offer economic incentives. For
example, the maintenance of U.S. highway pavements,
bridges, and transit facilities and equipment is now inade-
quate. In addition to requiring annual management plans
for rectifying this situation, ISTE A provides special fund-
ing for these purposes. There also is a provision for special
funding to encourage congestion management and air
quality compliance. Similar approaches should be consid-
ered for other types of infrastructure.
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Capital improvement Programming and Budgeting.
This technique is used routinely by most state and local
governments in preparing annual capital budgets. The
federal budget has no separate section or subtotal for
capital investments. There is only supplementary report-
ing on capital investments, such as OMB’s annual report
required by the Public Works Improvement Act of 1984.
There is a long history behind the difference in approach
between the federal government and the state and local
governments, and there is strong resistance to change.

Nevertheless, long-term capital improvement pro-
gramming and priority-setting, as distinct from actual bud-
geting, are used by some of the physical development
departments and agencies of the federal government.
There also is a growing public concern about declining
infrastructure that may induce other agencies to consider
capital improvement programming.

The use of capital improvement programming is ex-
pected to become increasingly influential in setting feder-
al, state, and local capital investment policies in the
future. Providing a firmer, more analytical basis for capital
improvement programming could help it live up to these
high expectations.

Training. Good management requires well trained
employees. As the scope of infrastructure concerns ex-
pands, as the current wave of retirements bites deeper, as
public budgets shrink, and as the issues to be addressed
become more complex, an adequate supply of qualified pub-
lic works employees is becoming more problematic. The
training of existing and future employees needs attention.

Workshop Discussion

There was a consensus that more attention needs to
be paid to the level and quality of infrastructure services
being produced. It was felt that this is not being done now
because the performance of infrastructure networks is
difficult to quantify and because there are too few
agreed-on standards to gauge performance. Better mea-
sures of infrastructure services need to be constructed so
that performance standards can be developed.

If better performance standards and measurements
can be developed, then alternative service delivery ap-
proaches can be explored. In this context, workshop par-
ticipants saw opportunities for infrastructure services to
be provided in a manner that could maximize public bene-
fits at the least cost to the private sector.

A number of participants also thought it was critical to
develop a system that rewards good management practic-
es and provides incentives to focus on demand manage-
ment issues in addition to new construction. If there were
improved performance standards and measurements,
there would be more incentives to seek the most effective
and efficient management of existing facilities.

Another major theme at each workshop was the need
for better coordination and cooperation. Specifically,
there nceds to be improved coordination of federal agen-
cies that have infrastructure related responsibilities; the
Congress and federal agencies need to coordinate policy
objectives across seemingly disparate programs; local offi-
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cials need tobe involved in the promulgation and develop-
ment of federal regulations from the earliest possible
moment; and infrastructure systems that extend beyond
the political boundaries of state and local governments
create a need for regional coordination.

Discussion of these issues raised many questions. For
example, participants at the federal workshop raised ques-
tions about the difficulties in motivating agencies with
different objectives to coordinate their activities, and the
need to provide institutional incentives that could pro-
mote coordination/cooperation both among federal agen-
cies and with the state and local governments.

Su Findings on Im nce
oflll‘ve?eral Coordgs inatior::ma

Table 10 shows the survey responses of the four work
groups, with a composite ranking, to five types of coordi-
nation within the federal establishment. Most important,
overall, is coordination of research resources, results, and
expertise. The federal and research work groups gave this
top priority, while the other two groups ranked it second.
This reinforces the relatively great importance of research
and development as an issue on the open-ended survey
question.

In second place, overall, is the importance of coordi-
nating planning and decisionmaking procedures. The
state and local policymakers and public works providers
felt especially strongly about this need, and their re-
sponses relate strongly to the high ratings given to the
issue of flexibility in federal funding.

In third place is the need for coordinating federal
regulatory strategies. This reinforces the ranking of regu-
latory relief as the second most important issue overall.

The fourth place finish of the need to coordinate
federal program structures and grant conditions compares
to the third place finish of administrative relief and flexi-
bility among the most important overall issues.

The need for coordinating federal funding strategies
came in last. This relates to the fifth most important is-
sue—intergovernmental funding.

Potential Opportunities for Interagency Cooperation

A key concept in improving infrastructure manage-
ment is the focus on performance. This focus is strongly
fixed in the new surface transportation program. Thus,
other federal agencies have an opportunity to watch how
the new required management systems play out in the
DOT programs. The President’s Council on Management
Improvement and the Competitiveness Council might
want to consider nudging this process along.

In addition, there are new opportunities in the data
and accounting fields that should be explored. Good man-
agement systems are data dependent. The U.S. Geological
Survey chairs two recently reformulated data committees
of key interest to infrastructure agencies: the Federal
Geographic Data Committee that is at the cutting edge of
GIS operations, and the Water Information Coordination
Program. Both are interagency and intergovernmental
activities that could provide significant benefits to infra-
structure agencies.




Impertance of Foderal mﬁl‘lﬂ Coordination'
(rank order of types of coordination)
Working Greups Compesite
Types of Coordination Federal  State-Lecal Research, ete.  Provider Rank
A. Program Structures and Grant Conditions 4 5 4 4 4
B. Funding Strategies 4 5 S 5
C. Regulatory Strategies 3 3 2 3 3
D, Research 1 2 1 2 1
E. Planning and Decisionmaking Procedures 3 1 3 1 2
! Based on Survey Question 6—How important do you believe it is for federal agencies to better coordinate their infrastructure pro-
grams in the following respects?

On the accounting side, there is an opportunity to
make some headway against one of the toughest pro-
blems—deferred maintenance of capital facilities. The
solution may come through some form of capital asset
accounting. This topic was broached a few years ago by the
Governmental Accounting Standards Board, but is rela-
tively dormant. The concept is to inspect capital facilities
regularly, determine the cost of needed maintenance, and
either make the repairs or report the financial amount of
needed repairs not made as a liability in the annual finan-
cial report. Tracking this financial record annually would
allow management, policymakers, and citizens to assess
the status of infrastructure maintenance much more pre-
cisely and realistically than is possible now and would save
money by avoiding the catastrophic failures of facilities
that often trigger large replacement costs. The opportuni-
ty to reopen this issue is occasioned by creation of the
Federal Accounting Standards Advisory Board.

Other management techniques that might benefit
from pooled federal agency development and coordina-
tion efforts with a special infrastructure emphasis are
capital improvement programming, priority setting, and
budgeting; benefit-cost analysis; administrative dispute
resolution; and negotiated rulemaking.

Based on current involvement and expertise, DOT

might take the lead on the first; the U.S. Army Corps of
Engineers might lead the second; and the other two might
involve EPA, DOT, the Corps, and the Administrative
Conference.

Conclusion

ACIR conducted a year-long consultation process
on improving the nation’s infrastructure with working
groups representing federal, state, and local govern-
ments, public works providers and users, and research,
professional, and advocacy organizations. This report
documents that process, which sought to identify oppor-
tunities for federal interagency cooperation and coordi-
nation to help improve public works. A number of such
opportunities were found.

Coordination within the federal establishment can
benefit state and local governments in a variety of ways,
including (1) improving technical and managerial practic-
es and (2) providing consistency among federal agenciesin
their approaches to the administrative and regulatory re-
quirements that state and local governments must meet.

Based on the results of the initial consultation pro-
cess, ACIR recommends that the process continue with a
strong focus on developing specific opportunities for im-
provements.
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RECOMMENDATION

The Commission finds that maintaining, expanding,
and modernizing America’s infrastructure is essential to
the nation’s continued economic and environmental
health and to raising the quality of life for every American.
The Commission finds, furthermore, that fiscal stressesin
federal, state, and local budgets, along with growing com-
petition from other nations, demand urgent efforts to
improve investment efficiency, program coordination, and
economic productivity in the nation’s infrastructure pro-
grams. Finally, the Commission finds that numerous timely
opportunities exist to improve the nation’s infrastructure
by these means.

The Commission recommends, therefore, that the na-
tion's state and local governments, and the several federal
infrastructure agencies, work more closely together, and in
cooperation with the private sector, to take advantage of op-
portunities to make the nation’s infrastructure more efficient,
better coordinated, and more highly productive. The opportu-
nities that should be considered in working toward these goals
include:

(a) Establishing programs to educate the general public,
public officials, and public works professionals about the im-
portance of public works to the nation and the innovations
that are needed to keep America’s infrastructure systems
among the world’s most productive;

(b) Developing improved methods for preparing perform-
ance-based infrastructure needs studies reflecting strategic
objectives;

(c) Establishing infrastructure-specific guidelines for ap-
plymgthel"edaaltmEmutwe Order, the “small govern-
ments” provisions of the Regulatory Flexibility Act, the
Administrative Dispute Resolution Act of 1990, and the
Negotiated Rulemaking Act of 1990;

(d) Making greater use of the National Environmental
Policy Act as an interagency focus to combine reviews and
streamline the process for issuing environmentally sound in-
frastructure permits;

(e) Pooling federal agency experiences in using perform-
ance-standard regulations and mandate reimbursement prac-
tices;

() Developing a national cooperative infrastructure re-
search program, including a strong technology transfer com-
ponent;

(®) Removing or minimizing the barriers and risks con-
fronted when innovating new technologies and practices;

(h) Establishing principles and guidelines for public
agency benefit, cost, and deferred maintenance accounting;

(i) Evaluating the benefits and limitations of innovative
financing techniques—including user fee systems, state revolv-
ing loan funds, tax exempt financing, and pnvattzaaon techni-
ques—and publicizing successful innovations;

(i) Improving the methods and practices of capital im-
provement programming and benefit-cost analysis; and

(k) Promoting geographic data coordination.
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APPENDIX

Executive Order 12612, Federalism
President Ronald Rea
October 26, 1987
(Federal Register, Vol. 52, No. 210,
October 30, 1987, p. 41685)

By the authority vested in me as President by the
Constitution and laws of the United States of America,
and in order to restore the division of governmental re-
sponsibilities between the national government and the
States that was intended by the Framers of the Constitu-
tion and to ensure that the principles of federalism estab-
lished by the Framers guide the Executive departments
and agencies in the formulation and implementation of
policies, it is hereby ordered as follows:

Section 1. Definitions. For purposes of this. Order:

(a) “Policies that have federalism implications” refers
to regulations, legislative comments or proposed legisla-
tion, and other policy statements or actions that have
substantial direct effects on the States, on the relationship
between the national governments and the States, or on
the distribution of power and responsibilities among the
various levels of government.

(b) “State” or “States” refer to the States of the
United States of America, individually or collectively,
and, where relevant, to State governments, including
units of local government and other political subdivisions
established by the States.

Section 2. Fundamental Federalism Principles. In formu-
lating and implementing policies that have federalism im-
plications, Executive departments and agencies shall be
guided by the following fundamental federalism principles:

(a) Federalism is rooted in the knowledge that our
political liberties are best assured by limiting the size and
scope of the national government.

(b) The people of the States created the national
government when they delegated to it those enumerated
governmental powers relating to mattersbeyond the com-
petence of the individual States. All other sovereign pow-
ers, save those expressly prohibited the States by the
Constitution, are reserved to the States or to the people.

i

(c) The constitutional relationship among sovereign
governments, State and national, is formalized in and
protected by the Tenth Amendment to the Constitution.

(d) The people of the States are free, subject only to
restrictions in the Constitution itself or in constitutionally
authorized Acts of Congress, to define the moral, politi-
cal, and legal character of their lives.

(e) In most areas of governmental concern, the States
uniquely possess the constitutional authority, the re-
sources, and the competence to discern the sentiments of
the people and to govern accordingly. In Thomas Jeffer-
son’s words, the States are “the most competent adminis-
trations for our domestic concerns and the surest bulwarks
against antirepublican tendencies.”

(f) The nature of our constitutional system encour-
ages a healthy diversity in the public policies adopted by
the people of the several States according to their own
conditions, needs, and desires. In the search for enlightened
public policy, individual States and communities are free to
experiment with a variety of approaches to public issues.

(g) Acts of the national government—whether legis-
lative, executive, or judicial in nature—that exceed the
enumerated powers of that government under the Consti-
tution violate the principle of federalism established by
the Framers.

(h) Policies of the national government should recog-
nize the responsibility of —and should encourage opportu-
nities for—individuals, families, neighborhoods, local
governments, and private associations to achieve their
personal, social, and economic objectives through coop-
erative effort.

(i) In the absence of clear constitutional or statutory
authority, the presumption of sovereignty should rest with
the individual States. Uncertainties regarding the legiti-
mate authority of the national government should be re-
solved against regulation at the national level.

Section 3. Federalism Policymaking Criteria. In addition
to the fundamental federalism principles set forth in sec-
tion 2, Executive departments and agencies shall adhere,
to the extent permitted by law, to the following criteria
when formulating and implementing policies that have
federalism implications:
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(a) There should be strict adherence to constitutional
principles. Executive departments and agencies should
closely examine the constitutional and statutory authority
supporting any Federal action that would limit the
policymaking discretion of the States, and should carefully
assess the necessity for such action. To the extent practicable,
the States should be consulted before any such action is
implemented. Executive Order No. 12372 (“Intergovern-
mental Review of Federal Programs™) remains in effect for
the programs and activities to which it is applicable.

(b) Federal action limiting the policymaking discre-
tion of the States should be taken only where constitution-
al authority for the action is clear and certain and the
national activity is necessitated by the presence of a prob-
lem of national scope. For the purposes of this Order:

(1) It is important to recognize the distinction
between problems of national scope (which may justi-
fy Federal action) and problems that are merely com-
mon to the States (which will not justify Federal
action because individual States, acting individually or
together, can effectively deal with them).

(2) Constitutional authority for Federal action is
clear and certain only when authority for the action
may be found in a specific provision of the Constitu-
tion, there is no provision in the Constitution prohib-
iting Federal action, and the action does not encroach
upon authority reserved to the States.

(c) With respect to national policies administered by
the States, the national government should grant the
States the maximum administrative discretion possible.
Intrusive, Federal oversight of State administration is nei-
ther necessary nor desirable.

(d) When undertaking to formulate and implement
policies that have federalism implications, Executive de-
partments and agencies shall:

(1) Encourage States to develop their own poli-
cies to achieve program objectives and to work with
appropriate officials in other States.

(2) Refrain, to the maximum extent possible,
from establishing uniform, national standards for pro-
grams and, when possible, defer to the States to estab-
lish standards.

(3) When national standards are required, con-
sult with appropriate officials and organizations rep-
resenting the States in developing those standards.

Section 4. Special Requirements for Preemption

(a) To the extent permitted by law, Executive depart-
ments and agencies shall construe, in regulations and
otherwise, a Federal statute to preempt State law only
when the statute contains an express preemption provi-
sion or there is some other firm and palpable evidence
compelling the conclusion that the Congress intended
preemption of State law, or when the exercise of State
authority directly conflicts with the exercise of Federal
authority under the Federal statute.
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(b) Where a Federal statute does not preempt State
law (as addressed in subsection (a) of this section), Execu-
tive departments and agencies shall construe any authori-
zation in the statute for the issuance of regulations as
authorizing preemption of State law by rulemaking only
when the statute expressly authorizes issuance of preemp-
tive regulations or there is some other firm and palpable
evidence compelling the conclusion that the Congress
intended to delegate to the department or agency the
authority to issue regulations preempting State law.

(c) Any regulatory preemption of State law shall be
restricted to the minimum level necessary to achieve the
objectives of the statute pursuant to which the regulations
are promulgated.

(d) As soon as an Executive department or agency
foresees the possibility of a conflict between State law and
Federally protected interests within its area of regulatory
responsibility, the department or agency shall consult, to
the extent practicable, with appropriate officials and orga-
nizations representing the States in an effort to avoid such
a conflict.

(e) When an Executive department or agency pro-
poses to act through adjudication or rulemaking to
preempt State law, the department or agency shall pro-
vide all affected States notice and an opportunity for ap-
propriate participation in the proceedings.

Section 5. Special Requirements for Legislative Propos-
als. Executive departments and agencies shall not submit
to the Congress legislation that would:

(a) Directly regulate the States in ways that would
interfere with functions essential to the States’ separate
and independent existence or operate to directly displace
the States’ freedom to structure integral operations in
areas of traditional governmental functions;

(b) Attach to Federal grants conditions that are not
directly related to the purpose of the grant; or

(c) Preempt State law, unless preemption is consistent
with the fundamental federalism principles set forth in
section 2, and unless a clearly legitimate national purpose,
consistent with the federalism policymaking criteria set
forth in section 3, cannot otherwise be met.

Section 6. Agency Implementation.

(a) The head of each Executive department and
agency shall designate an official to be responsible for
ensuring the implementation of this Order.

(b) In addition to whatever other actions the desig-
nated official may take to ensure implementation of this
Order, the designated official shall determine which pro-
posed policies have sufficient federalism implications to
warrant the preparation of a Federalism Assessment.
With respect to each such policy for which an affirmative
determination is made, a Federalism Assessment, as de-
scribed in subsection (c) of this section, shall be prepared.
The department or agency head shall consider any such
Assessment in all decisions involved in promulgating and
implementing the policy.

(c) Each Federalism Asscssment shall accompany any
submission concerning the policy that is made to the Of-




fice of Management and Budget pursuant to Executive
Order No. 12291 or OMB Circular No. A-19, and shall:

(1) Contain the designated official’s certification
that the policy has been assessed in light of the princi-
ples, criteria, and requircments stated in sections 2
through 5 of this Order;

(2) Identify any provision or element of the policy
that is inconsistent with the principles, criteria, and re-
quirements stated in sections 2 through 5 of this Order;

(3) Identify the extent to which the policy imposes
additional costs or burdens on the States, including
the likely source of funding for the States and the
ability of the States to fulfill the purposes of the
policy; and

(4) Identify the extent to which the policy would
affect the States’ ability to discharge traditional State
governmental functions, or other aspects of State sov-
ereignty.

Section 7. Governmentwide Federalism Coordination and
Review

(a) In implementing Executive Order No. 12291 and
OMB Circular No. A-19, the Office of Management and
Budget, to the extent permitted by law and consistent with
the provisions of those authorities, shall take action to
ensure that the policies of the Executive departments and
agencies are consistent with the principles, criteria, and
requirements stated in sections 2 through $ of this Order.

(b) In submissions to the Office of Management and
Budget pursuant to Executive Order No. 12291 and OMB
Circular A-19, Executive departments and agencies shall
identify proposed regulatory and statutory provisions that
have significant federalism implications and shall address
any substantial federalism concerns. Where the depart-
ments or agencies deem it appropriate, substantial feder-
alism concerns should also be addressed in notices of
proposed rulemaking and .nessages transmitting legisla-
tive proposals to the Congress.

Section 8. Judicial Review. This Order is intended only to
improve the internal management of the Executive
Branch, and is not intended to create any right or benefit,
substantive or procedural, enforceable at law by a party
against the United States, its agencies, its officers, or any
person.

Memorandum on Federalism Executive Order
for the Heads of Executive Departments
and Agencies
President George Bush
February 16, 1990

I wish to take this opportunity to reaffirm an impor-
tant Executive order, issued when I served as Vice Presi-
dent, and call for your personal commitment in ensuring
your department’s or agency’s compliance with its provi-
sions. This order, which is entitled “Federalism” (No.

12612, October 26, 1987), establishes fundamental princi-
ples and criteria to guide you in developing and imple-
menting policies that have substantial direct effects on
States and local governments. Let me note a few of the
order’s more important provisions:

m In most areas of governmental concern, the
States uniquely possess the constitutional au-
thority, the resources, and the competence to
discern the sentiments of the people and to gov-
ern accordingly.

®  The nature of our constitutional system encour-
ages a healthy diversity in the public policies
adopted by the people of the several States ac-
cording to their own conditions, needs, and desires.
In the search for enlightened public policy, individ-
val States and communities are free to experiment
with a variety of approaches to public issues.

m  Federal action limiting the policymaking discre-
tion of the States should be taken only where
constitutional authority is clear and certain and
the national activity is necessitated by a problem
of national scope.

®  With respect to national policies administered by
the States, the national Government should
grant the States the maximum administrative dis-
cretion possible.

®  When undertaking to formulate and implement
policies that have Federalism implications, Fed-
eral executive departments and agencies should
(1) encourage States to develop their own policies
to achieve program objectives and to work with
appropriate officials in other States; (2) refrain,
to the maximum extent possible, from establish-
ing uniform national standards for programs and,
when possible, defer to the States to establish
standards; and (3) when national standards are
required, consult with appropriate officials and
organizations representing the States in develop-
ing those standards.

The Executive order has special requirements dealing
with preemption and with legislative proposals. It also
requires that, when a proposed policy has sufficient Feder-
alism implications, the agency must prepare a Federalism
Assessment. This assessment is intended to provide the
agency and the Administration with an evaluation of the
extent to which the policy imposes additional costs or
burdens on States and local governments. You are to
consider the Federalism Assessment before adopting and
implementing the policy.

The order also requires that you designate an official
to be responsible for ensuring your agency’s implementa-
tion of the order. Please ensure that your agency has
provided the name of the designated official to the Direc-
tor of the Office of Management and Budget.

I want to stress that the principles of this order are
central to my Administration. I ask that each of you per-
sonally review the provisions of Executive Order No.
12612 and assure that the mechanisms necessary to ensure
their implementation are in place.
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DEVELOPING A FEDERAL INFRASTRUCTURE STRATEGY

L. Vallianos and E.Z. Stakhiv
Institute for Water Resources
U.S. army Corps of Engineers

Introduction

Over the past decade much has been said
and written concemning the declining condition of,
and need to improve and sustain the Nation’s
public works infrastructure. Many assessments of
the major problems besetting infrastructure sug-
gest the need for significant increases in expendi-
tures for new facilities as well as maintenance and
rehabilitation of existing infrastructure. However,
it is also generally recognized that significant
improvements could be gained by changes in the
areas of related management and existing institu-
tional arrangements and interrelationships. Poten-
tial improvements in these areas are receiving ever-
increasing attention, given the austere budgetary
constraints which now confront all levels of gov-
ernment.

Among the many suggestions for improve-
ments in management and institutional relations is
the frequently expressed notion that all evels of
government should effect closer coordination of
their various agencies which administer and/or
regulate infrastructure components. The expecta-
tion underlying this notion is that increased coor-
dination between agencies would prevent duplica-
tive efforts, minimize programmatic conflicts, fo-
cus combined efforts on high priority problems and
result in the sharing of efficient procedures, tech-
nologies and resources. For example and as con-
cerns the national government, a report prepared
by Congress’ Office of Technology Assessment
(OTA; 1991) states:

OTA finds the Federal Government has fallen
behind industry, world credit markets, State, re-
gional and local suthorities, the courts, and interna-
tional organizations in determining the national
public works agenda. Stronger Federal leadership
is needed 10 develop integrated, long-range na-

tional water resources, transportation, and environ-
mental policies that will direct and coordinate

intergovernmental and private activities. This
effort may result in new goals as well as instita-
tional mechanisms for achieving them.

OTA concludes that the time is ripe to review the
Federal oversight structure and management prac-
tices for public works 30 that policies are better

Federal Agencies Initiative

Within the Federal infrastructure establish-
ment there is an increasing awareness of the desir-
ability tostrengthen agency linkages and to broaden
the scope of interagency coordination activities.
This awareness is reflected in a recent initiative to
establish a process in which the relevant federal
agencies can explore the potential for developmeat
of afederal infrastructure strategy and the form that
itmighttake. Among the basicinitial objectivesfor
developing of a strategy are the enhancement of
interagency exchanges of information and sharing
strategies, procedures and resources such as re-
search laboratory facilities.

Departments and agencies invited to par-
ticipate in the strategy development process in-
clude the Departments of Agriculture, Commerce,
Energy, Housing and Urban Development, Inte-
rior, Transportation, Treasury, and the Environ-
mental Protection Agency, Corps of Engineersand
the General Services Administration. Alsoinvited
to join in this interagency process are representa-
tives of Congressional staffs dealing with infra-
structure matters.

Development Process

Interagency discussions with respect to a
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federal infrastructure strategy are being facilitated
and coordinated by the staff of the Advisory Com-
mission on Intergovernmental Relations (ACIR).
Thiseffortis being funded by the U.S. Army Corps
of Engineers through its Federal Infrastructure
Strategy Study. The ACIR is a permanent, bi-
partisan and independent agency established by
Congress in 1959. Its primary missions are to: (a)
provide a forum for discussion and deliberation on
intergovernmental issues and problems; (b) con-
duct research on intergovernmental issues; and (c)
make recommendations for reform. The Commis-

sion is composed of 26 members with the member-

ship including representatives of the executive
branch of the federal govemment (3), members of
Congress (6), governors (4), state legislators (3),
and county officials (3). Each Commission mem-
ber serves atwo-year termand may be reappointed.

The basic process that the ACIR staff is
using to facilitate and coordinate the dialogues
between the federal agencies consists of a series of
workshops to surface and examine key issues re-
lated to public works infrastructure. In order that
these issues can be addressed in the context of
national concems, the views of diverse infrastruc-
ture constituencies and their interactions with the
federal establishment must be considered. There-
fore, the federal agency representatives in the
strategy development process will be participating
in workshops attended by representatives of state
and local governments, public works professions,
private sector providers of infrastructure compo-
nents, public interest groups, and policy analysts
andresearchers. This strategy is consistent with the
overall goal of broadening the federal interest as a
catalyst for an integrated national infrastructure
renewal strategy.

At present it is anticipated that the work-
shops, to be conducted at the offices of ACIR, will
be carried out and completed by end of this year.
Further, on the basis of the results of those work-
shops, itis planned to have a national conference in
February of 1992 to formulate a preliminary fed-
eral strategy and to set its agenda. The strategy
would be finalized after a series of four regional
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conferences that are expected to draw broad inser-
ests and participation around the nation and to

provide valuable input for finalizing a strategy.
Basic Principles

During the present formative stage in the
process of exploring the development of an infra-
structure strategy, a few basic recommendations of
the National Council on Public Works Improve-
ment (1988) have been selected as guiding prin-
ciples. These recommendations are contained in
the Council’s report to the President and Congress
in 1988 and are listed therein as follows:

o Clarification of the respective roles of the federal,
state and local governments in the construction and
management of infrastructure to focus responsibil-
ity and increase accountability;

o Steps toimprove the performance and efficiency
of existing facilities;

o A rational capital budgeting process at all levels
of govemnment;

e Strong incentives to ensure adequate mainte-
nance and, where appropriate, adopt new technolo-
gies; and

e More rigorous and widespread use of low capital
techniques for delivering services and meeting
service needs, such as demand management, coor-
dinated land-use planning, and waste reduction and

recycling.

In summarizing its findings, the Council
also recommended that state and local govern-
ments continue to play their traditional leadership
roles in the construction and management of the
nation’s infrastructure. But this was conditioned
by the Council’s expressed belief that:

the federal government must act as & full and
responsible partner on a long-term basis in the
national effort to increase and sustain public capital
investment,




Agency Actions

The initiation of discussions between fed-
eral agencies concerning a possible infrastructure
strategy is one manifestation of the desire of these
agencies to serve as responsible partners in a na-
tional effort to improve and sustain the condition of
the country’s infrastructure. However, in the final
analysis, improvements will largely depend on the
actions taken by individual agencies in addressing
problems within their respective programmatic
areas. In that regard, there are impressive recent
examples of two large agencies establishing stra-
tegic plans to assure areasoned, long-term commit-
ment to the nation’s infrastructure needs. Specifi-
cally, the strategic plans developed by the U.S.
Department of Transportation (1990) and the De-
partment of Energy (1991/1992).

Within the authors’ own experience with
programs of the U.S. Army Corps of Engineers,
considerable emphasis is being placed on activities
and programs directed at increasing the productiv-
ity and performance of the public works infrastruc-
ture within the purview of the Corps’ civil and
military facilities responsibilitics. Some of these
programs are summarized below. It will be noted
that each of these programs is directed at one or
more of he objectives recommended by the NCPWI,
namely: (a) clarification or roles accountability,
and enhanced partnerships; (b) improved perfor-
mance and efficiency; (c) rational capital budget-
ing; (d) adequate maintenance; and (e) adoption of
new technologies and use of low capital tech-
niques.

C ion Productivity Ad R I
(CPAR) Program. The CPAR program is a cost-
shared partnership between the Corps of Engineers
and the U.S. construction industry, academic insti-
tutions, state and local governments and other
groups to help the U.S. construction industry re-
gain its competitive edge nationally and interna-
tionally. The program objective is to facilitate
research, development and application of advanced
technologies through cooperative R&D, fielddem-
onstrations, licensing agreements and other forms

of technology transfer. Research focuses on four
main areas - design improvement, improved con-
struction site productivity, advanced materials and
technology transfer innovations.

CPAR has several features which distin-
guish it from similar cooperative programs: - re-
search ideas and proposal are generated by indus-
try, not the Corps; - CPAR projects are fully cost-
shared partnerships between the Corps and indus-
try; -rapid transferand application of R&Dresults
are facilitated through aggressive technology trans-
fer/marketing actions, including exclusive licens-
ing of the industry partner.

Inland Navigation I Priorities (INTP).
The Water Resources Development Actof 1986 set

up an Inland Waterways Users Board to provide
oversight and guidance to the Corps of Engineers
for the long range development and rehabilitation
of the inland navigation system. The Corps devel-
oped a system-wide strategy (INIP) for evaluating
and setting economic priorities for improvements
to the system, which take into account the reality
that expenditures could not exceed the accumula-
tion of funds in the Waterways Trust Fund, col-
lected through a fuel tax on vessels and barges
using the system.

Repair. Evaluation. Mai { Rehabilita-

i . The overall
objective of the REMER research program is to
identify and develop effective and affordable tech-
nology for maintaining and extending the service
life of existing water resources projects. In this
connection, REMER technology requirements of
aging infrastructure, in many cases, cannot be met
with technologies applicable to new construction.
The program addresses REMER problems in seven
broad areas: Concrete and Steel Structures,
Geotechnical, Hydraulics, Coastal, Electrical and
Mechanical, Environmental Impacts, and Opera-
tions Management.

Savings to the Corps from the results of this

program over the past 6 years are estimated at $69
million with projected savings in the next 5 years
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of $200 million. Use of the REMER technologies
by other Federal agencies, state and local govern-
ments and the private sector substantially increases
the benefits of the program.

Dredging Research Program (DRP). The DRP is
structured to provide new technologiesin the physi-
cal aspects of dredging for use by Corps field
offices and the dredging industry. The program
focuses on five topical areas, namely: (a) the fate of
dredged material placed in open waters; (b) mate-
rial properties related to navigation and dredging:
(c) dredge plant equipment and system processes;
(d) vessel positioning, survey controls and dredge
monitoring systems; and (¢) management of dredg-
ing projects. The products of this research activity
result in increased cost-efficiencies in operations,
reduction in undesirable dredging-induced envi-
ronmental impacts, and reduction in contractclaims,

Hydropower Efficiency Improvements Program.
The Corps is initiating a detailed analysis of its
current operations and maintenance, and capital
improvement practices pertaining to Corps hy-
dropower facilities. The objectives of this detailed
analysis are to determine the best means by which
to implement recommendations of a general study
on facilities performance. Those recommenda-
tions are largely based on the conclusion that the
Corps should establish an operations/maintenance
philosophy consistent with that of the private-
sector power industry, including: (a) maintaining
projects in perpetuity; (b) targeting forced outage
rates to not more than one percent; and (c) changing
from preventive to predictive maintenance prac-
tices.

Construction Partner Program. This program in-
volves establishing cooperative management teams
(Corps/contractors) including the key participants
in major construction efforts. Through a facilitated
workshop process, the management teams focus on
common goals and benefits to be achieved thor-
ough contract execution. Though conflicts are not
entirely eliminated by this process, the construc-
tion partner program is demonstrating its effective-
ness in reducing the number of disputes that result
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in litigations.

Life Cycle Project Management (LCPM). The
Corps has moved from fragmented project man-
agement along functional lines to a centralized
management system in each district office. The
basic system consists of a full-time life cycle
project management staff and a project manage-
ment review board. Development and use of a
written management plan for each project, from its
inception, is an essential element of this system.
The plan identifies at the outset what the roles are
of the various ele-ments of the Corps and the non-
federal project sponsor(s). The LCPM system has
been found to be effective in increasing account-
ability for project scope, quality, cost, budget and
schedule and improving project management con-
tinuity.

Policy and Procedures Stydy for Project O&M. At
present, operations and maintenance (O&M) of the
Corps Civil Works projects accounts for 45 percent
of the agency’s budget and utilizes about half of its
work force. This major program requires constant
review to insure management of these resources in
an efficient and effective manner. A new major
O&M management study has been initiated by the
Corps with the objective being that federal expen-
ditures for O&M provide justified levels of service
in the least cost manner. The output of this study
is ex-pected to be practical measures, i.c. the
policies and procedures that could be applied to-
ward the study objective.

Summary

There is a recognition on the part of the
infrastructure agencies of the federal government
that the effectiveness and efficiencies of their
respective programs could be enhanced by strength-
ening interagency linkages and coordination ac-
tivities. Towards that end, a recent initiative has
been taken whereby the relevant federal agencies
are beginning to explore the potential for develop-
ing a federal infrastructure strategy. Some initial
objectives of such a strategy would be to enhance
means of exchanging information, and to share




strategies, procedures and possibly resources such
as research laboratory facilities. The principles on
which the interagency dialogues are being based
are the findings of the National Council on Public
Work Improvement (NCPWI) which recom-
mended: (a) clarification of the respective roles of
govemments; (b) rational capital budgeting; (c)
improvements in performance and efficiency; (d)
incentives to assure adequate maintenance and
adoption of new technologies; and (¢) broader use
of low capital techniques. There is also strong
evidence that the various federal infrastructure
agencies are taking positive actions on individual
levels, that are consonant with the NCPWI
recommendation’s in order to improve the effec-
tiveness of their respective programs. Examples of
such actions are the recent strategic plans of the
Departments of Transportation and Energy and
various infrastructure related programs instituted
by the Corps of Engincers.
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