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others. However, the accelerating growth of highway transportation
develops increasingly complex problems of wide interest to
highway authorities. These problems are best studied through a
coordinated program of cooperative research.
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American Association of State Highway and Transportation
Officials initiated in 1962 an objective national highway research
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and support of the Federal Highway Administration, United States
Department of Transportation.

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

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

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

By Crawford F. Jencks
Staff Officer
Transportation Research
Board

The two volumes of this report—Volume I, Research Report, and Volume II,
Guide for Performance Measure Identification and Target Setting—will help trans-
portation agencies apply the concepts of performance management to their asset man-
agement efforts. Volume I describes the research effort and provides the current state
of practice on the use of performance measures, principally in the context of transporta-
tion asset management. Volume Il introduces a framework for identifying performance
measures and setting target values, and its appendixes contain examples of performance
measures and targets. Performance measures and target values are critical to the prin-
ciples of asset management to analyze tradeoffs, make investment decisions, and mon-
itor intended effects. The report will be of interest throughout transportation agencies
as an aid to effective decision making and the optimization of resources.

Many transportation agencies have developed system-level performance measures
to help track the impacts of program investments, maintenance, and operations
improvements. These performance measures are usually technical in nature, capturing
an engineering or operational attribute of the transportation system. A review of these
measures was needed to assess their usefulness for asset management (e.g., their appli-
cation in tradeoff analyses and investment decisions). Development of measures for
nontraditional (e.g., security, social, environmental, and economic) issues affecting
transportation decisions was also needed.

Some DOTs define targets with which current conditions can be objectively com-
pared to determine whether the transportation system is performing acceptably. The
basis on which these targets are set varies, and there is no generally accepted method-
ology for their establishment and use in asset management. Guidance for a methodol-
ogy to establish targets for use by transportation agencies was also needed.

Therefore, the objectives of this research were to (1) investigate performance mea-
sures suitable to asset management and (2) develop a framework for establishing per-
formance measures and setting targets for use in asset management. The emphasis was
on highway infrastructure assets.

This research project specifically complements two other NCHRP projects.
NCHRP Project 20-24(11), “Asset Management Guidance for Transportation Agen-
cies,” produced a first-generation asset management guide that has been adopted by
AASHTO and is available at http://assetmanagement.transportation.org/tam/aashto.
nsf/home. NCHRP Project 20-57, “Analytic Tools to Support Transportation Asset
Management,” produced two software tools, one for analyzing investments across
infrastructure categories and another for demonstrating the impacts of investment
choices on short-term programs of projects. Both of these software tools will be further
developed and maintained as AASHTOWare products. Results were published as
NCHRP Report 545: Analytical Tools for Asset Management, which contains a CD
with the software products and user guides.
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Along with the FHWA, the NCHRP (under Project 20-36) sponsored an interna-
tional scan on transportation asset management to Australia, Canada, England, and New
Zealand. Scan results have been published by the FHWA in report FHWA-PL-05-019.
At the time of this publication, plans were being made for a domestic scan of transporta-
tion asset management practices in the United States as part of NCHRP Project 20-68.

Efforts such as these will continue to support transportation agencies by providing
the concepts, methods, and tools to address the changing demands of the public, legis-
latures, and government leaders. Because needs are great and resources are limited, the
consequences of various scenarios can be determined and compared to optimize invest-
ments for the intended outcome.
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Executive Summary

B Introduction

Asset management and performance measurement are topics of strong interest in the transporta-
tion community today. NCHRP Project 20-60 looks to the strengths of both of these concepts in con-
sidering what performance measures are best to apply within an asset management context. In
doing this the study considers implications of several relevant trends now influencing U.S. trans-
portation industry practice:

* Increased use of performance measurement in transportation policy making, planning, pro-
gramming, and system monitoring;

* Formal development of asset management principles through a collaborative effort among TRB,
AASHTO, and the FHWA, culminating in the production of AASHTO's Transportation Asset
Management Guide through NCHRP Project 20-24(11);

* Development and application of maintenance quality assurance programs, which base mainte-
nance management on explicit levels of service that, like performance measures, can serve as
indicators of both current condition/ performance as well as target values for improvement; and

* Arenewed focus on analytic tools and other information technology resources that are needed
for performance-based management and, more generally, good asset management.

The objectives of this project were to develop an understanding of what set of performance mea-
sures can best serve the principles of good asset management and to recommend procedures that
help an agency apply this understanding. This study has developed a practical methodology that
enables a transportation agency:

* To identify measures of transportation system performance that are best suited to good asset
management, covering a range of investments for system preservation, operations, and capac-
ity expansion; and

* To select specific performance measures and set targets for these measures that are consistent
with the needs of the agency and with good asset management practice.

This report is Volume I of a two-volume set presenting the results of research conducted for Proj-
ect 20-60. It includes:

* Results of a literature review and interviews with 15 transportation agencies, describing the
range of performance measures now used or proposed for use by domestic and international
agencies, the criteria that now govern performance measure selection, and how performance
measures are applied in different agencies.



http://www.nap.edu/13931

'
Volume I: Research Report

* Criteria for selecting performance measures that are useful to asset management, based on the
requirements for this study set by the panel in the scope of work and the principles articulated
in the Transportation Asset Management Guide.

* An in-depth treatment of key considerations in defining and using performance measures
within an asset management context.

* A description of the framework that has been developed for agencies to use in identifying per-
formance measures that are most useful to asset management and to select target values for these
measures.

Volume II of this report is a guide to the framework for performance measure identification and
target setting.

Transportation Asset Management

Asset management provides a strategic framework for infrastructure management that gets the
most out of performance measurement. It establishes a set of principles, concepts, and techniques
that can be applied to an agency’s procedures for policy formulation and decisions in resource allo-
cation and use. The core principles of asset management, from which performance measure criteria
are derived, are as follows:

* Policy-Driven—Resource allocation decisions are based on a well-defined and explicitly stated
set of policy goals and objectives. These objectives reflect desired system condition, level of ser-
vice, and safety provided to customers and are typically tied to economic, community, and envi-
ronmental goals.

* Performance-Based—Policy objectives are translated into system performance measures that
are used for both day-to-day and strategic management.

* Analysis of Options and Tradeoffs—Decisions on how to allocate resources within and across
different assets, programs, and types of investments are based on understanding how different
allocations will affect the achievement of policy objectives and what the best options to consider
are. The limitations posed by realistic funding constraints also must be reflected in the range of
options and tradeoffs considered.

* Decisions Based on Quality Information—The merits of different options with respect to an
agency’s policy goals are evaluated using credible and current data. Decision support tools are
applied to help in accessing, analyzing, and tracking these data.

* Monitoring to Provide Clear Accountability and Feedback—Performance results are moni-
tored and reported for both impacts and effectiveness. Feedback on actual performance may
influence agency goals and objectives, as well as future resource allocation and use decisions.

These principles already are widely understood. Many transportation practitioners would agree that
investment decisions for transportation systems should be based on weighing costs against likely out-
comes, that a variety of options should be considered and evaluated, and that quality information is
needed for decision making. Many agencies are now pursuing performance-based approaches to plan-
ning and programming, monitoring system performance, and developing more integrated data and
analysis tools to evaluate tradeoffs among capital expansion, operations, and preservation activities.

ii
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Most agencies recognize that application of asset management principles is critical in times of con-
strained resources, when all investment and budget decisions are subject to increased public scrutiny.

B Performance Measurement

Performance measurement is a way of monitoring progress toward a result or goal. It is also a
process of gathering information to make well-informed decisions. Transportation agencies have
used performance measures for many years to help track and forecast the impacts of transportation
system investments, monitor the condition of highway features, and gauge the quality of services
delivered by an agency. Performance measures are valuable and provide several useful benefits:

* Greater accountability to policy-makers, the agency’s customers, and other stakeholders;

* Improved communication of information about the transportation system to customers, politi-
cal leaders, the public, and other stakeholders;

* Increased organizational efficiency in keeping agency staff focused on priorities and enabling
managers to make decisions and adjustments in programs with greater confidence that their
actions will have the desired effect;

* Greater effectiveness in achieving meaningful objectives that have been identified through long-
range planning and policy formulation;

* A better understanding of the impacts of alternative courses of action that performance mea-
sures can provide; and

* Ongoing improvement of business processes and associated information through feedback.

Performance measures traditionally have been largely technical in nature, capturing an engineering
or operational attribute of the transportation system. Today, however, transportation executives and
managers must address an increasingly complicated and wide-ranging set of issues regarding the
“best” solutions on balance to transportation problems, the cost-effectiveness of proposed projects,
and the anticipated impacts of these projects. While measures of technical condition and perfor-
mance are still needed, other types of measures are called for as well. The ways in which perfor-
mance measures are applied are likewise changing to meet the needs and expectations of
stakeholders.

B Asset Management Implications for Performance Measures

Performance measures can best support the principles of asset management described above if they
have the following principles:

* Policy-driven—Performance measures should capture and respond to policy objectives, pro-
viding meaningful information about how changes in the transportation system support these
objectives.

iii
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* Strategic perspective—It should be possible to produce credible forecasts for performance mea-
sures (as is done in many current management systems) and to use these forecasts in engineer-
ing and economic analyses, including life-cycle cost calculations.

* Consideration of tradeoffs and options—Performance measures should support “what-if”
analyses of different scenarios, reflecting a clear relationship between performance and cost.
They should also inform decisions about a wide range of investments in preservation, operation,
and capacity expansion and in certain cases the results of investments in different modes. Mea-
sures need to be sensitive enough to show the “amount the needle moves” as a result of differ-
ent investments.

* Decisions based on good information—Performance measures should be supported by an
agency’s management systems or other analytic tools and be an integral part of its business and
decision processes. They should be compatible with analytic procedures that are appropriate to
different organizational levels. Data requirements for performance measures should be realistic
and feasible.

* Feedback—Performance measures should provide managers with sufficient information to
understand problems and suggest solutions. This feedback should help an agency understand
the impacts of its past and potential future actions, as distinct from exogenous influences on per-
formance that are beyond the agency’s control. Since feedback is a continual process, periodic
monitoring of performance measures needs to be economical.

* Implementation across organizational units and levels—Performance measures collectively
should provide useful information to technical, managerial, and executive levels within the
organization and apply consistent information and definitions of impacts across organizational
units. The way in which measures are defined and calculated is important in achieving consis-
tent information horizontally and vertically.

While these characteristics are the major ones associated with guidelines for good asset management,
there are other characteristics of good performance measures in general that need to be met (e.g., the
need for both internal and external buy-in to an agency’s measures and a clear understanding of what
they mean). The project panel also has developed a complementary set of requirements on the method-
ology to be developed in this study (e.g., that it apply to agencies of different organizational structures
and characteristics, that it support the statewide and metropolitan transportation planning provisions
of current federal law, and that it accommodate the requirements of Governmental Accounting Stan-
dards Board Statement 34 as well as those of the Transportation Asset Management Guide).

Current Performance Measures and Practices

The research team reviewed a wide body of literature on transportation performance measures,
including guidebooks on performance measurement and managerial accountability, studies and
compilations of transportation performance measures in the United States and internationally, and
specific reports by agencies (such as for long-range transportation planning, capital program devel-
opment, strategic business planning, and performance accountability) that apply performance mea-
sures. In addition, interviews were conducted with 15 state transportation agencies across the
country, distributed by AASHTO region as follows:
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* Northeast Association of State Transportation Organizations (NASTO): Maryland, New York,
and Pennsylvania;

* Southeast Association of State Highway and Transportation Organizations (SASHTO): Florida,
South Carolina, Tennessee, and Virginia;

* Mississippi Valley Conference of State Transportation Organizations: lowa, Michigan, Min-
nesota, and Ohio; and

* Western Association of State Highway and Transportation Organizations (WASHTO):
Colorado, Idaho, Montana, and Washington.

Performance Measures

The literature concluded that performance measures are clearly of growing interest: those agen-
cies that use them are continually refining them, and those agencies that have not yet applied
them to transportation system performance are now exploring their use. Different types of per-
formance measures are in use or have been proposed within each category of measurement, as
illustrated below. The review organized the large number of identified measures within the fol-
lowing categories:

* Preservation of assets,

* Mobility and accessibility,

* Operations and maintenance, and
* Safety.

Table 1 provides examples of performance measures identified in the current practice review that
are suitable for use within an asset management context.

This review emphasizes the “resource allocation” aspects of asset management, consistent with the
project scope. However, agencies that were interviewed stressed the importance of “program deliv-
ery” measures as well in achieving the results intended during resource allocation and in strength-
ening the credibility of the agency for communicating both resource allocation recommendations
and program delivery accomplishments. While some literature sources emphasize “outcome mea-
sures” as the most desirable for communicating accountability for results, the agencies pointed out
that “output” measures also need to be considered, and a blend of output and outcome measures
may be the most useful. Of course, outputs tend to precede outcomes, so there is a natural relation-
ship between the two. Outputs have several advantages:

* They may be easier to communicate to nontechnical audiences;
* They may be easier and less expensive to measure;

* They provide an immediate indication of accomplishment when outcomes of an investment are
long term;
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Table 1.

Example Performance Measures for Asset Management

Measure Category

Example Measures

Comments

Preservation of
Assets

Pavement condition index
Bridge health index
Remaining life

Debt index (ratio of deterioration or lost
value to replacement value)

Condition and remaining life measures
can be expressed as averages or
distributions (e.g., percent of system
length or VMT on roads in good, fair, and
poor condition).

Mobility and
Accessibility

Amount of congested travel (person-miles
or VMT under congested conditions)

Travel time index (ratio of peak travel
time to free-flow travel time)

Average travel time between major
origins and destinations, by mode

Average shipment cost between selected
origins and destinations

Care must be taken to distinguish results
of agency actions from changes due to
growth patterns, fuel prices and other
factors. This can be accomplished through
use of modeling tools, supplemental
socioeconomic and traffic monitoring
data, and well-designed before-after
studies.

Operations and
Maintenance

Traffic signal malfunction rate
Average incident clearance time

Time interval after precipitation stops to
restore road conditions to defined
standard

Sign and pavement marking
retroreflectivity

Customer satisfaction rating for different
maintenance elements

Maintenance level of service approaches
can be used to relate achievement of dif-
ferent service levels to budget levels by
category of work.

Safety

Serious crashes per million VMT
Fatalities per 100 million VMT
Number of work zone crashes

Hazard index (based on crash incidence
and severity rates)

Backlog ($) of identified cost-effective
safety countermeasures to address high-
crash locations

Use of the fatality rate measure is recom-
mended for consistency with the U.S.
DOT’s national performance target to
reduce fatalities to 1.0 per million VMT.

VMT = vehicle-miles traveled

vi
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* They provide a tangible measure of accomplishment for preventive maintenance; and

* They provide a basis for relating accomplishment to the agency resources needed.

Related Agency Practices

Agency interest in performance measures and target setting is strong, as noted earlier. Agencies
described in their interviews the types of measures they use, how these measures are applied to dif-
ferent functions and types of investments, and what aspects of asset management are supported.
These descriptions provided a very useful picture of different levels of attainment in asset manage-
ment, as well as of the diversity in performance measurement. While it is common to use measures
to track performance over time and set targets for future performance, relating performance to cost
is less familiar. Analyzing tradeoffs across programs, types of investments, or modes might now be
characterized as the “frontier” of asset management. While the capabilities to relate performance to
cost—a prerequisite for tradeoff analyses—are now available in many modern pavement and bridge
management systems and certain maintenance management tools, only a few states reported a for-
mal, structured consideration of tradeoffs. Practices in applying performance monitoring to feed-
back and updating of agency processes also varies, ranging from informal discussions and
considerations to more formal comparisons and decisions.

Many agencies set performance targets, although the practices differ, ranging from definition of
desired thresholds based on engineering considerations to establishment of goals based on long-
term projections and scenario analyses. Several factors are accounted for by agencies in setting
targets:

* Anticipated funding levels;

* DPolicy goals, statewide priorities, or priorities by route classification;

* Public input;

* Existing condition, historical performance trends, and implications of different proposed con-
dition levels;

* Internal and external input, and comparison to other states;
* Discussions with the construction industry; and

* Life-cycle cost analyses, tradeoff analyses, and estimates of the marginal value of additional
investment.

B Overview of Recommended Framework

The framework developed for this study was based on the premise that there is no single, best set
of performance measures suitable for every transportation agency. Each agency needs to develop
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or evolve its own set of measures based on its organizational structure, decision processes, and cul-
ture and with consideration of the set of measures (and supporting data) already in place. However,
there is a set of best practices for implementing performance measures that can help agencies to get
the most benefit out of asset management. There is a need for clear yet flexible guidance as to how
to go about identifying performance measures and setting performance targets that is compatible
with an asset management approach.

The recommended framework was developed in the form of procedurally oriented guidance. This
procedural (i.e., step-by-step) guidance is supplemented by the in-depth treatment of key consid-
erations presented in this report. This volume describes the framework in summary fashion. Vol-
ume II is intended for use by agencies pursuing improvements to performance measurement in
support of asset management.

The guidance is organized into three parts:

1.
2.
3.

Identify Performance Measures,
Integrate Performance Measures into the Organization, and

Establish Performance Targets.

Guidance for identifying performance measures involves the following steps:

1.
2.

4.
5.

Inventory existing performance measures and identify how they are being used,

Identify gaps to be addressed based on coverage of critical outcome areas for agency goals and
objectives and support for the asset management best practices,

Define criteria for selecting new measures (the guidance suggests a set of criteria but presumes
that agencies will tailor criteria based on their needs and priorities),

Identify additional candidate measures, and

Select a set of measures from the list of candidates for further design and implementation.

Guidance for integrating performance measures into an organization involves the following steps:

1.
2.

Engage internal and external stakeholders to achieve buy-in;

Identify the different decision contexts where performance measures are to be used (project, cor-
ridor, and network levels and for short- or long-range decisions) and refine measures so that
they are at the appropriate level of sensitivity;

Identify opportunities for using measures that are consistent across different organizational
units responsible for various asset classes, modes, or work types;

Identify needs for additional data collection, data management, and analytic tools to support
the selected measures;

Design communication devices with formats appropriate to the target audiences; and

Document measure definitions and procedures.
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The guidance for establishing performance targets involves the following steps:

1.

2.

6.

7.

Define the context for target setting and establish time horizon(s),

Determine which measures should have targets,

Develop long-term goals based on consideration of technical and economic factors,
Consider current and future funding availability,

Analyze resource allocation scenarios and tradeoffs,

Consider policy and public input implications for target setting, and

Establish targets and track progress.

While the framework is focused on using performance measures in support of asset management
principles, it is also understood that agencies use performance measures for a variety of purposes,
and it is not necessary (or desirable) to create a separate and distinct “asset management” set of per-
formance measures.
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1.0 Introduction

B 1.1 Study Context

Transportation asset management consists of a set of principles, concepts, and techniques for mak-
ing more effective allocation and use of resources to address preservation, operation, and improve-
ment of transportation infrastructure. The AASHTO Transportation Asset Management Guide
(referred to hereafter as “the Guide”) produced in NCHRP Project 20-24(11) describes these princi-
ples and best practices (2). One of the fundamental underpinnings of transportation asset manage-
ment, as described in the Guide, is the use of performance measurement to inform decision making
about how to invest limited resources. From an asset management standpoint, performance mea-
sures are used to evaluate a range of solutions for addressing transportation needs, to make trade-
offs across different resource allocation options, to communicate the implications of different
investment levels, and to establish targets for results to be achieved based on available resources.

Many transportation agencies are using performance measurement to help track the impacts of pro-
gram investments and provide accountability to the public. Some agencies define and use perfor-
mance targets as an integral part of their performance management approach. However, there is no
specific guidance for what types of performance measures and target-setting approaches work best
in the context of transportation asset management. NCHRP Project 20-60 was undertaken to pro-
vide this guidance and to define a framework that agencies can use to identify suitable performance
measures and to set performance targets. The results of NCHRP Project 20-60 are designed to com-
plement the Guide that was developed under NCHRP Project 20-24(11).

B 1.2 Study Objectives and Scope

The NCHRP 20-60 Research Project Statement included two objectives:

1. To provide an assessment of, and recommendations for, performance measures suitable for an
asset management approach that effectively address resource allocation in transportation facil-
ity preservation, operation, improvement, and expansion; and

2. To develop a framework that decision-makers can use for selecting suitable performance mea-
sures and setting performance targets.

Under Objective 1, the investigation of performance measures suitable to transportation asset man-
agement should consider the following features:

a. Utility at various organizational levels in a transportation agency and at network, corridor, and
project levels for short- and long-range decisions;
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Applicability within the context of an expanding sphere of interest to transportation agencies
with initial emphasis on highway facilities;

Methods of collecting measurement data with consideration given to cost, relevance, sensitiv-
ity, precision, bias, and consistency across jurisdictional boundaries; and

Extent to which performance measures are effective in:

— Evaluating practical and appropriate investment decisions for tradeoff analyses;

— Communicating agency goals and performance to customers (e.g., the public, the legisla-
ture, and interest groups);

— Making decisions by top management;
— Supporting underlying agency goals and objectives;
— Making mode-neutral decisions; and

— Measuring social, environmental, economic, and security impacts.

The development of a framework for selecting suitable performance measures and setting targets
under Objective 2 should consider the following features, with an initial emphasis on highway facil-
ity assets:

a.

j-

Alignment of performance measures among asset classes, vertically and horizontally, from
planning through program delivery, operations, and performance tracking;

Capability of predicting performance and setting performance targets based on funding;
Applicability to agencies with different organizational structures;

Linkages to policy development;

Usefulness to executive information management systems;

Internal and external buy-in;

Complexity and resources needed to manage the framework;

Accommodation of Governmental Accounting Standards Board Statement No. 34 (GASB 34)
“modified approach” (if used) and utility in demonstrating linkage between plans and pro-

grams pursuant to Title 23, United States Code, Sections 134 and 135;

Ability to demonstrate the overall health and critical deficiencies of infrastructure assets,
including;:

— Compensating for overall system averaging effects and

— Analyzing trends; and

Extent to which actual performance can be attributed to the actions of the transportation agency.
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The work program to meet these objectives comprised the following tasks:

Task 1. Existing Information—Review existing national and international literature and practice on
the use of performance measures and approaches for developing performance measurement sys-
tems used in asset management.

Task 2. Preliminary Evaluation of Performance Measures—From Task 1, describe the methods for
selecting and setting performance targets in use by transportation agencies and develop preliminary
criteria for identifying promising performance measures. Discuss these with representatives of at
least 15 transportation agencies. Develop preliminary approaches for agencies to select performance
measures appropriate to asset management and to select targets for these measures that meet Objec-
tives 1 and 2.

Task 3. Interim Report No. 1—Prepare a technical report on the results of Tasks 1 and 2 and meet
with the NCHRP project panel to discuss.

Task 4. Detailed Evaluation—Based on NCHRP panel comments from Task 3, gather additional,
more detailed information to evaluate the selected performance measures, groups of measures, and
approaches. These evaluations should account for the Task 2 criteria and Objectives 1 and 2. This
detailed evaluation also will include at least three site visits with transportation agencies.

Task 5. Interim Report No. 2—Submit an interim report that documents Tasks 1 through 4 and pro-
poses the plan for finalizing the potential performance measures and framework(s) for selecting and
setting performance targets.

Task 6. Final Framework—On NCHRP approval of the Task 5 Interim Report, finalize the list of
promising performance measures and the suggested framework for selecting measures and perfor-
mance targets.

Task 7. Final Deliverables—Document all tasks and deliver at least the following items:

a. A research final report,

b. Anexecutive summary for top management of transportation agencies that includes the promis-
ing performance measures,

c. A guide for using the framework to select performance measures and develop performance targets,

d. Two presentations (as opportunities arise) to the AASHTO and/or TRB Transportation Asset
Management Task Forces in consultation with the NCHRP, and

e. A PowerPoint presentation that communicates the findings of this research project.

B 1.3 Contents of Report

This report is Volume I of a two-volume final research report, summarizing the results of the
research and describing the recommended framework. Volume II is a guide for using the recom-
mended framework to select performance measures and establish performance targets.
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The remainder of Volume I is organized into the following sections:

Section 2.0 presents background material on transportation asset management, performance
management, and the relationship between the two in order to provide a clear context and set
of definitions for the research.

Section 3.0 discusses the state of current practice with respect to performance measurement as
it relates to transportation asset management. This summary is based on a literature review and
interviews with 15 agencies, describing the range of performance measures identified for
domestic and international agencies, the criteria that now govern performance measure selec-
tion, and the ways in which performance measures are used in different agencies.

Section 4.0 discusses criteria for performance measures that are useful to asset management
based on the requirements for this study contained in the scope of work and the principles artic-
ulated in the Transportation Asset Management Guide. The asset management Self Assessment
Tool from the Guide is revisited to derive guidelines for identifying and using performance mea-
sures in an asset management context.

Section 5.0 provides an in-depth discussion of important considerations in designing and
using performance measures and setting performance targets in support of asset management.
This section serves as a detailed technical resource to supplement the procedurally based frame-
work described in Section 6.0 and Volume II.

Section 6.0 outlines the recommended framework for identifying, designing, and using perfor-
mance measures for asset management and for setting performance targets.

References cited in this report and a bibliography are at the end of the report.
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2.0 Background

Prior to presenting an analysis of the use of performance measures for asset management, it is
important to understand how the terms “transportation asset management” and “performance mea-
surement” are defined and used for the purposes of this research. Therefore, this background sec-
tion begins with a summary of the principles of transportation asset management, as defined in the
Guide. This provides an important context for the research in that it defines the specific decision
processes to be assisted via more effective use of performance measures. Once this context is estab-
lished, a brief overview of performance measurement and its relationship to asset management is
provided.

B 2.1 Transportation Asset Management

Principles

Asset management is a strategic approach to managing transportation infrastructure that builds on
several principles described in the Guide:

* Policy-Driven—Decisions on infrastructure management reflect policy goals and objectives that
define asset condition, levels of performance, and quality of services to meet customer needs and
broader economic, community, and environmental goals.

* Performance-Based—Goals and objectives must be tied to clear measures of performance. Tar-
gets established for these performance measures will guide decisions through the analysis of
options, setting of priorities, and program budgeting and implementation.

* Analysis of Options and Tradeoffs—Competition for scarce resources and interrelationships
among decisions in different investment areas and affecting different assets all argue for con-
sidering options and evaluating the tradeoffs among alternatives.

* Decisions Based on Quality Information—Choices among options during program develop-
ment, project selection, and program and service delivery are based on their relative costs and
consequences in meeting performance targets. Objective, high-quality information is applied at
each step, using analytic methods and decision criteria that are consistent with policy goals and
objectives and an agency’s business processes.

* Monitoring to Provide Clear Accountability and Feedback—Performance measures are mon-
itored and reported, providing feedback on the effectiveness of transportation investments and
services, work accomplished, and program and service delivery.
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Asset management defines a “way of doing business” by applying these principles to an agency’s
existing business and decision processes and its applications of information technology (IT). Asset
management is not a separate function or system. It is a way of improving an agency’s existing pro-
cedures for resource allocation and use to achieve results cost-effectively, subject to available
resources.

These principles already are widely understood. Many transportation practitioners would agree
that investment decisions should be based on weighing costs against likely outcomes, that a variety
of options should be considered and evaluated, and that quality information is needed for decision
making. Many agencies are now pursuing performance-based approaches to planning and pro-
gramming, monitoring system performance, and developing more integrated data and analysis
tools to evaluate tradeoffs among capital expansion, operations, and preservation activities. Most
agencies recognize that application of asset management principles is critical in times of constrained
resources, when all investment and budget decisions are subject to increased public scrutiny.

To be most effective, asset management principles need to be applied comprehensively across all of
an agency’s types of infrastructure expenditures, including preservation, operations, and system
expansion as represented in capital construction as well as maintenance and operations programs.
In concept, asset management should be implemented in as many resource allocation and use processes
as possible—policy development, long-range planning, project development, programming and
prioritization, delivery of projects, programs and services, maintenance and operations, and system
monitoring and reporting—although agencies may choose to focus on selected high-priority functions
initially to gain initial results quickly and affordably.

The Guide envisions asset management principles applied throughout key business processes and
in IT support, as shown in Figure 1. Performance monitoring is a critical part of asset management,
providing current information on the condition and service levels of the transportation system and
serving as the catalyst for feedback on future changes that should be considered in policy formula-
tion, planning, programming, and program delivery.

Figure 1. Asset Management Framework from the Transportation Asset
Management Guide

Policy Goals and Objectives

> Planning and Programming

Program Delivery

uoryeuLIojur A3Ireng)

Systems Monitoring and
Performance Results
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Asset Management Practice

Example Decision Process for Resource Allocation

Figure 2 expands upon Figure 1 to illustrate specific resource allocation and delivery activities
related to performance measurement that embody the asset management principles above. Key
points include the following:

* Policy Goals and Objectives and associated Performance Measures and Targets are established
through policy formulation and ideally are informed by the agency’s planning process. Policy
objectives and performance targets guide an agency’s overall resource allocation and program
delivery. They also may drive the agency’s strategic business process, if one exists. In addition
to expressing statewide policy priorities, the values established for these objectives and targets
should account for a realistic projection of anticipated funding and for customer needs as deter-
mined during public outreach in the agency’s planning process.

* The Transportation Agency makes different Types of Investments in its transportation system.
Figure 2 shows these types in terms of System Preservation, Transportation System Manage-
ment and Operation, and Capacity Expansion (these are explained in the next section). In prac-
tice, agencies organize and manage these investments in many different ways (e.g., by program
category, type of asset, and level of analysis) whether at a program and subprogram level, cor-
ridor level, or project level. The three general types of investments that are shown help explain
asset management in a general way, recognizing these differences in agency practices.

* The Transportation Agency manages its transportation system and related investments through
several Functions (e.g., planning, programming, construction program delivery, maintenance
and operations, and system monitoring). Again, these general descriptions acknowledge differ-
ent ways in which agencies organize these functions across disciplinary li