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Annual

Percent

Change Total Spending

Relative Capital Modeled Non- Fixed Variable Non- Fixed Variable

to Outlay in HERS User Rate User Rate User User Rate User Rate User

2006 Sources Charges Charges Sources Charges Charges

7.76% $188.9 $115.7 $51.4 -23.8%

7.45% $182.0 $111.5 $50.0 $50.2 -22.4% -23.1%

6.70% $166.5 $102.0 $46.2 $46.5 -19.1% -19.4%

6.41% $160.9 $98.6 $45.0 $45.4 -17.5% -18.1%

5.25% $140.6 $86.1 $40.2 $40.6 -11.7% -12.2%

5.15% $139.0 $85.1 $39.8 $40.3 -11.1% -11.8%

5.03% $137.1 $84.0 $39.4 $39.7 -10.5% -11.2%

4.65% $131.2 $80.4 $38.0 $38.2 -8.7% -9.1%

4.55% $129.7 $79.5 $37.7 $37.9 $46.2 -8.2% -8.6% -19.3%

4.17% $124.2 $76.1 $36.4 $36.6 $44.7 -6.3% -6.6% -17.6%

3.30% $112.6 $69.0 $33.6 $33.7 $41.2 -1.9% -2.3% -14.0%

3.21% $111.5 $68.3 $33.4 $33.5 $40.9 -1.5% -1.9% -13.6%

3.07% $109.7 $67.2 $33.1 $33.2 $40.5 -0.7% -1.0% -13.0%

2.96% $108.4 $66.4 $32.7 $32.9 $40.1 0.0% -0.2% -12.5%

2.93% $108.0 $66.2 $32.6 $32.8 $40.0 0.3% 0.0% -12.5%

1.67% $94.0 $57.6 $28.7 $28.8 $35.7 7.9% 7.9% -6.7%

0.83% $85.9 $52.6 $26.4 $26.5 $33.0 12.5% 12.4% -2.6%

0.34% $81.5 $50.0 $25.2 $25.3 $31.5 15.0% 15.1% 0.0%

0.00% $78.7 $48.2 $24.5 $24.5 $30.6 17.0% 17.1% 1.8%

-0.78% $72.5 $44.4 $23.0 $23.0 $28.5 20.4% 20.8% 5.7%

-0.86% $71.9 $44.1 $22.8 $22.8 $28.3 20.8% 21.2% 6.0%

-1.37% $68.3 $41.8 $21.8 $21.8 $27.1 23.3% 23.8% 8.4%

-4.95% $48.2 $29.5 $15.7 $15.6 $19.9 41.3% 42.0% 25.2%

-7.64% $37.9 $23.2 $12.7 $12.7 $16.0 52.3% 53.1% 37.1%

HERS System Rehabiliation 
2

Funding MechanismFunding Mechanism

Percent Change in Average IRI 

on Roads Modeled in HERS

Average Annual Investment (Billions of $2006)
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Average Annual Investment Modeled in HERS (Billions of Dollars)
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Exhibit 7-12

  Projected Changes in 2026 Pavement Ride Quality Compared with 2006 Levels for 

  Different Possible Funding Levels and Financing Mechanisms 
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The FHWA has utilized a corridor approach to track freight performance.  To 

demonstrate this methodology FHWA used data from their Freight Analysis 

Framework to pick 25 corridors that have freight volumes sufficient enough to 

measure performance.  The corridor approach presents a sound basis for 

identifying national and State freight performance measures.  6
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• ��#����$��!� ��� �� ��'� ����� �� ��#�$��!� ���&��#�!���� %��&���,�  The 

proposed Tier 2 measure described above is a relative indicator of structural 

adequacy that can be calculated using smoothness and distress data included 

in HPMS 2010+.  It is anticipated that as technology advances, better tools 

will be available that will allow for a more direct, accurate measurement of 

structural adequacy for pavements.  For example, an improved version of the 

Tier 2 measure might also consider pavement deflection data.  Outlining a 

new Tier 3 measure that represents the “ideal” pavement preservation measure 

would help to influence subsequent research and development efforts.  

AASTHO and the FHWA could lead the effort to develop a new Tier 3 

measure.    �
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���@����#��&'#'��������	� livability investments by stating that TIGER II projects 

should not only deliver transportation benefits, but should also designed and 

planned in such a way that they have a positive impact on qualitative measures of 

community life. This element of long-term outcomes delivers benefits that are 

inherently difficult to measure. However, it is implicit to livability that its benefits 

are shared and therefore magnified by the number of potential users in the 

affected community.  

For the TIGER II Grant Program, DOT considered whether the project furthered 

the six livability principles and gave particular consideration to the first principle, 

which prioritizes the creation of affordable and convenient transportation choices. 

Specifically, DOT evaluated whether a project would improve the quality of the 

living and working environment of a community through a qualitative assessment 

of whether the project: (1) Will significantly enhance or reduce the average cost 

of user mobility through the creation of more convenient transportation options 

for travelers; (2) will improve existing transportation choices by enhancing points 

of modal connectivity, increasing the number of modes accommodated on 

existing assets, or reducing congestion on existing modal assets; (3) will improve 

accessibility and transport services for economically disadvantaged populations, 

non-drivers, senior citizens, and persons with disabilities, or will make goods, 

commodities, and services more readily available to these groups; and/or (4) is the 

result of a planning process which coordinated transportation and land-use 

planning decisions and encouraged community participation in the process.�
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1.0 Introduction 

Responding to recent trends that have placed greater emphasis on public-sector 
accountability for more effective performance, the American Association of State 
Highway and Transportation Officials (AASHTO) adopted a federal surface 
transportation authorization proposal that included a national performance 
measurement program focused on critical national goals. The proposal is based 
on the notion that a national performance measurement/management program 
would:  

• Focus needed attention on key national goals;  

• Provide more transparency and accountability for the federal program; 

• Build on the considerable performance measurement/management work 
already occurring in individual state DOTs; 

• Help make the case for a larger federal program; and   

• Drive better performance results through an iterative process of establishing 
best practices across states and determining which strategies are most 
effective in each particular goal area.  

Consistent with this proposal, AASHTO established seven task forces which 
have worked for nearly two years to identify performance measures that states 
could use to track the impact of investments in the national goal areas. This effort 
has resulted in the designation of three tiers of performance measures for 
consideration in a national performance-based structure by which states would 
report annually their performance in these goal areas, using nationally-consistent 
measures relative to state-developed targets for those measures. The measures in 
the Table 1.1 Tier matrix were aligned against three criteria:  

• Is there general consensus on the definition of the measure?  

• Is there a common or centralized approach to data collection in place?  

• Has the availability of consistent data across states been established through 
national comparative analysis or other research effort?  

Tier 1 measures meet all three criteria and are considered complete or nearly 
complete and ready for deployment, with the understanding that there could be 
further improvements to the measures in the future. Tier 2 measures meet one or 
two criteria and require further work before they are ready for deployment. Tier 
3 measures are generally still in the proposal stage and require further study and 
input from stakeholders in order to advance through the process of adoption. As 
some measures are currently more developed nationally, the level of detail for 
each measure varies. For some formulas are well established, but data issues 
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must be overcome; for others data sources may be consistent, but field 
measurement varies. 

Table 1.1 Recommended Tiered Measures 

Goal Area 
Tier 1 – Ready for 

Deployment 
Tier 2 – Additional 

Development Required Tier 3 – Proposal Stage 

Safety • 5 year moving average 
of the state number of 
fatalities 

• 5 year moving average 
of the state number of 
serious  injuries 

 

Pavement 
Preservation 

• IRI on NHS • Structural adequacy on 
NHS 

 

Bridge 
Preservation 

• Deck area of 
structurally deficient 
bridges on NHS 

 • Structural adequacy of 
NHS bridges  

Congestion/ 
Operations 

 • Travel time-based 
metric 

• Congestion cost 

• Reliability on the 
Interstate system 

• Incident Management 
on NHS Routes 

– Response time 

– Clearance time 

• Work zone closure 

Environment  • GHG emissions • Stormwater runoff 

Freight/Economic 
Competitiveness 

• Speed/travel time on 
freight corridors 

• Reliability on freight 
corridors 

 • Rural highway 
accessibility 

Livability   Definition to be identified 
and draft measures 
proposed 

Connectivity   TBD in Future Work 

 

Source: AASHTO Standing Committee on Performance Management 

Volume 1 defines each measure, provides a calculation methodology for each 
measure, lists specific data needed for each calculation, specifies methods for 
establishing targets, and identifies deployment issues.   

This document provides guidance for AASHTO to develop and adopt 
performance measures for goal areas. It is organized as follows:  

• Section 2 presents short-term implementation guidance for the Tier 1 
measures.  Key steps include formal adoption of Tier 1 measures by 
AASHTO and development of protocols for compiling and reporting the 
adopted measures.  More detailed steps for ensuring consistency in 
implementation between states on specific measures are included in Volume 
1.  
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• Section 3 summarizes steps required to continue development of the Tier 2 
and Tier 3 measures.  The technical details of these future measures are 
discussed in Volume 1.     

• Section 4 provides guidance on the overall implementation of a nationwide 
performance program.  A key activity in this area is to develop a structure 
and process within AASHTO to ensure that individual measures progress 
and to maintain the overall measure matrix as the nationwide program 
evolves.   

• Section 5 addresses the development of a technical support program to assist 
states in adopting performance management.   

 





NCHRP 20-24(37)G - Technical Guidance for Deploying National Level Performance Measurements 

Cambridge Systematics, Inc. 2-1 

2.0 Short-Term Implementation of 
Tier 1 Measures 

2.1 OVERVIEW OF TIER 1 MEASURES 
This sections provides a summary of the Tier 1 measures.  For more details refer 
to Volume 1. 

Five Year Moving Average of the State Number of Fatalities 

The proposed measure is defined as the average annual number of fatalities over 
a five-year period for each state.  A fatality is defined as a death of a person 
(motorist or non-motorist) occurring within 30 days of a crash involving a motor 
vehicle traveling on a roadway customarily open to the public, which is 
consistent with the definition used for the National Highway Traffic Safety 
Administration’s (NHTSA) Fatality Analysis Reporting System (FARS). 

International Roughness Index (IRI) on NHS 

The proposed measure is defined as the percent of lane-miles on the NHS 
classified as “good”, “fair”, and “poor”, as determined by thresholds for the 
International Roughness Index (IRI).  AASHTO PP 37 defines the IRI as “a 
statistic used to estimate the amount of roughness in a measured longitudinal 
profile.”  This measure is first calculated by determining the value of IRI for all 
roads on the NHS. Using thresholds as defined by the Federal Highway 
Administration (FHWA), identify the lane-miles classified as “good” (IRI < 95), 
“fair” (IRI between 95 and 170), and “poor” (IRI > 170), and divide by total lane-
miles to get the percent of pavement within each category. 

Deck Area of Structurally Deficient Bridges on the NHS 

The proposed measure is defined as the sum of the deck area of a state’s NHS 
bridges flagged as Structurally Deficient (SD) in the National Bridge Inventory 
(NBI) divided by the deck area of all of a state’s NHS bridges, expressed as a 
percent. SD status is determined by the FHWA based on NBI data submitted by 
state DOTs.  A bridge is classified as SD if: 

• The condition of its deck, superstructure, substructure, and/or culvert  is 
rated 4 or less (on a ten-point scale), OR  
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• Its structural condition or waterway adequacy is rated 2 or less.1 

Speed/Travel Time on Freight Corridors  

The proposed measure is defined as the average speed or travel time along a 
section of one or more freight corridors.  Figure 1.1 illustrates the proposed 
freight corridors, which have been identified by the Federal Highway 

Administration as having freight volumes sufficient enough to measure 
performance 

Figure 2.1 Proposed Freight Corridor Network 

 

 Source:  FHWA. 

There are several different considerations of the measure: 

• At the individual freight corridor level, the proposed performance measure is 
the average speed (24-hour day) of the entire corridor.  

                                                   

1 FHWA Non-regulatory supplement for 23 CFR 650.409, 
http://www.fhwa.dot.gov/legsregs/directives/fapg/0650dsup.htm 
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• At the state level, the proposed performance measure is the average speed 
(24-hour day) of each freight corridor crossing the state.   

• Travel time is proposed to be measured at the major “truck lane” level. 

Reliability on Freight Corridors 

The proposed measure is defined as the amount of time, expressed as a 
percentage, that has to be added to average travel time to be “on time” for 
95 percent of trips made in a corridor.  Such a classification of measure is often 
referred to as a “buffer index.”  

If average travel time is one hour and the buffer index is 50 percent, a traveler 
would need to allow one and a half hours for the trip to be 95 percent confident 
of arriving on time.  To calculate the buffer index, the length of each corridor is 
divided by the average speed on that corridor (from the freight speed measure) 
to obtain the average travel time.  Speed data are then used to calculate how 
much travel time is required to ensure that 95 percent of the trips on the corridor 
will be on time.  Subtracting the average travel time from the 95th percentile 
travel time and dividing the result by the average travel time expresses the 
percent of time above the average a traveler needs to allow on that corridor. Like 
the freight speed measure, this measure is calculated both for entire freight 
corridors (crossing multiple states) and freight corridors within a state, and can 
also be calculated for major intrastate or multi-state “truck lanes”.  

2.2 DEVELOP MEASURE REPORTING PROTOCOL 
It is recommended that AASHTO develop formal guidelines for compiling and 
reporting the adopted Tier 1 measures.  These guidelines should include the 
following: 

• Designation of responsible party. Reporting of measures can be done 
individually by each State DOT and submitted to a single entity, e.g., 
AASHTO, or a single entity can be charged with calculating all measures, 
and provide DOTs with the opportunity to review them before they are 
officially reported.  This option is possible because the Tier 1 measures can be 
calculated with national data sets. 

• Mechanism for calculation and compilation.  Options for calculating and 
compiling the measures from State DOTs include the following:  1) Develop a 
standard report form, for example in document or spreadsheet format, that 
can be filled out and submitted or exchanged electronically, or  2) Develop an 
on-line tool that supports measure calculation and submission.  For example, 
this tool could enable agencies to do the following: 

– Log-on to a secure system. 
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– Access national data that could be used to calculate the measures, such as 
the most recent Highway Performance Monitoring System (HPMS) or 
National Bridge Inventory (NBI) data sets. 

– Select an option to automatically calculate the measures based on these 
data sets. 

– Review the results generated automatically and override them with 
results developed using DOT-specific data if necessary. 

– Submit the measures to a central database. 

– Review historic performance trends based on measures submitted in 
previous years. 

– Select peer states and perform an ad-hoc comparative analysis. 

Option (1) is suggested for immediate deployment, but option (2) is 
recommended as the preferred approach. Such a tool can be developed in 
parallel to implementation of national performance measurement and could 
be completed within one year.               

• Performance report template.  It is recommended that a standard report be 
developed that can be used to communicate the measure results from the 
State DOTs.  This report could be distributed as a standard .pdf document 
and/or presented electronically, for example in an interactive format through 
the tool envisioned above.  It is recommended that as time goes on, that the 
report included historic trend information.  A key decision in developing the 
report template is the preferred level of annotation.  It is recommended that 
any annotation, such as a written description of historic trends and emerging 
themes, focus on national averages rather than state-specific results.  This 
approach will minimize the level of effort required for annotation.  At a 
minimum, the national performance report should include the following: 

– An overview of each measure (technical description and layman 
description); 

– National average for each measure, shown over time; and 

– Latest results by State.    

• Calendar for measure submission, review, and reporting.  It is 
recommended that the reporting process be conducted annually, similar to 
the schedule used for other national data programs, such as HPMS and NBI 
programs.  The calendar should include a date for submittal, time for 
compilation and report generation, and a date for issuing the report. This 
schedule may vary depending on the chosen mechanism above for reporting.  

• Reporting responsibility.  An “owner” of the reporting process should be 
identified, and given overall responsibility for ensuring that the calculation, 
submittal, and reporting process proceeds as planned.  
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2.3 ADOPT TIER 1 MEASURES 
A major step in the implementation of the Tier 1 measures is for AASHTO to 
officially adopt them. It is anticipated that votes on adoptions of Tier 1 measures 
would occur at each year’s AASHTO Annual Meeting, following a process 
similar to that used at the 2010 AASHTO Annual Meeting. 

A resolution is recommended that defines the overall national level performance 
measurement framework and concepts, but with separate votes on each measure. 
Voting individually on performance measures will allow a subset of the Tier 1 
measures to be adopted initially, as opposed to “all or nothing”. This also 
provides the framework for approving new measures in the future as Tier 2 
measures become ready for deployment and move into Tier 1. 

If some of the measures are not approved, then they should follow the approach 
outlined in the following section for Tier 2 and Tier 3 (i.e., the responsible task 
force for each measure should be assigned to further refine or develop each 
measure and address concerns that prevented adoption of the measure). 

Ongoing vetting with other relevant AASHTO committees, such as the Standing 
Committee on Planning (SCOP), and states is recommended in advance of the 
meeting. 

2.4 RECOMMENDED TIMING 
The main item on the critical path of short-term implementation schedule is 
adoption of the Tier 1 measures by AASHTO.  It is anticipated that votes on 
adoptions of Tier 1 measures would occur at each year’s AASHTO Annual 
Meeting, following a process similar to that used at the 2010 AASHTO Annual 
Meeting. In the future, as other measures are moved to Tier 1 (see sections 
below), they will follow the same implementation process. 

The other actions described are not needed without this approval.  However, it is 
recommended that the reporting logistics options described above be vetted and 
narrowed prior to the next AASHTO vote in 2011.  These decisions will provide 
AASHTO members with additional context on the implementation of the Tier 1 
measures before they vote to adopt them.           
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3.0 Development of Tier 2 and 3 
Measures 

The Tier 2 and Tier 3 measures provided in Table 1.1 require further 
development and consensus before they are ready for deployment.  This section 
summarizes key steps required to develop and finalize these measures so that 
they can be transitioned to Tier 1 and become ready for deployment nationwide.  
For more technical details regarding these measures, refer to Volume 1.  
Measure-specific development guidance is also contained within each measure 
subsection in that Volume. 

Table 3.1 defines the key players who are recommended to lead the development 
effort for each measure, including those that should be consulted during the 
process. 

3.1 TIER 2 MEASURES  

Five-Year Moving Average of the State Number of Serious 
Injuries 

• Assess the current state of practice with regard to the methods states use to 
define, document, and measure incapacitating injuries.   

• Prepare precise recommendations on how the measure should be defined 
and specific action steps for implementing any necessary changes.   

• Devise a communications plan to disseminate the information and work with 
appropriate officials in all states to adopt the definition and implement the 
action steps. 

Structural Adequacy on NHS 

• Harmonize distress measurement and reporting across states, building upon  
AASHTO and FHWA guidelines and protocols for selected distress types.  

• Modify the PCI standard by combining a subset of PCI distresses (i.e., those 
required to be collected in HPMS 2010+) with IRI in order to develop a 
modified PCI as has been done by several local agencies who have adopted 
PCI as a performance standard. 

• Conduct field verification of the modified PCI standard using selected 
sections from across the US to compare outputs from it to well established 
local practices for condition assessment.   
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• Develop guidance for adoption of the modified PCI standard to address 
short-, medium-, and long-term strategies. 

• Work towards development of a new Tier 3 pavement preservation measure 
that will allow for a more direct, accurate measurement of structural 
adequacy for pavements.   

Travel Time-Based Metric 

• Move towards utilizing a single data source with direct measurement. 

• Conduct research on matching of traffic volume data to vehicle probe data 
and implications of different approaches.   

• Provide oversight on progress made by the states in designing their data 
collection programs to support congestion/mobility monitoring, and provide 
technical support in the form of: 

– Providing access to national experts on measuring congestion. 

– Developing a “model” data collection program to support 
congestion/operations performance measures. 

• Utilize the results of SHRP 2 Project L02, Establishing Monitoring Programs for 
Travel Time Reliability, and other SHRP 2 projects as technical support. 

Congestion Cost 

• The factors and relationships related to value of time, average fuel economy, 
and fuel cost should be determined annually with the help of FHWA.  

• Other data issues and recommended solutions are the same as those 
indicated for “Travel Time-Based Metrics” above. 

Reliability on the Interstate System 

• Resolve the issues surrounding the collection of continuous travel time data, 
as noted under the “Travel Time-Based Metrics”.   

• In the longer term, conduct research to establish the linkages between 
activities and changes in outcome measures  

Greenhouse Gas Emissions 

• The Task Force would design and finalize the details of a process and 
working agenda to identify and implement GHG emission performance 
measures,  

• Develop final consensus among states on GHG emission measure definition, 
and establish a schedule for Tier 1 implementation. 

• Track and document individual state and regional best practices to serve as 
guidance for the development and implementation of the national measure.  
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3.2 TIER 3 MEASURES  

Structural Adequacy of NHS Bridges 

• Develop a proof-of-concept that demonstrates the measure’s calculation 
using available NBI data to:  

– Reach consensus on the relative weight of each of the existing NBI ratings 
in terms of overall structural adequacy; and  

– Reach consensus on thresholds that could be used to convert the resulting 
structural adequacy index to a good/fair/poor scale. 

• After Pontis is updated to include revised AASHTO Commonly Recognized 
(CORE) Bridge Elements after several years, consider using bridge element 
level data as the main data source for this measure.      

Incident Management on NHS Routes 

• Utilize the ongoing incident management performance measures effort by 
FHWA (Office of Operations), in conjunction with the National Traffic 
Incident Management Coalition, as a basis for this measure. 

• Determine data collection responsibilities for each state or urban area. 

• Assemble best practices for data collection, management, and reporting to 
serve as a guide for practitioners. 

Work Zone Closure 

• Utilize the ongoing work zone performance measures effort by FHWA as a 
basis for this measure. 

• Work towards developing a new data collection effort in order to develop 
and report this measure.  

• Assemble best practices for data collection, management, and reporting to 
serve as a guide for practitioners. 

Stormwater Runoff 

• Design and finalize the details of a process and working agenda to identify 
and implement stormwater emission performance measures. 

• Develop a phased approach to stormwater measurement, enabling DOTs to 
develop a nationwide baseline approach to measurement based on current 
DOT data collection capabilities, and transition to more robust approaches as 
the state of practice evolves; this will also enable DOTs to respond to the new 
NPDES rule anticipated in the summer of 2012.   
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• Commission a research study to prepare a final set of options for stormwater 
measures and convene a practitioner workshop to review and provide input 
on these options prior to developing a final recommended approach.   

• Provide guidance and technical support through AASHTO’s Center for 
Environmental Excellence, the North Carolina State Center for 
Transportation and Environment, and by FHWA and the EPA. 

• Conduct research to advance modeling and data collection techniques, test 
the effectiveness of individual measures in contributing to watershed health, 
and assess the utility of the selected measure(s) in supporting DOT decision 
making, regulatory compliance, and reporting.   

Rural Highway Accessibility 

• Design and finalize the details of a process and working agenda to identify 
and implement rural freight accessibility performance measures. 

• Coordinate with the development of livability performance measures.    

• Develop a phased approach to rural freight access measurement, enabling 
DOTs to develop a nationwide baseline approach to measurement based on 
current DOT data collection capabilities, and transition to more robust 
approaches as the state of practice evolves.   

• Commission a research study to prepare a final set of options for rural access 
measures and convene a practitioner workshop to review and provide input 
on these options prior to developing a final recommended approach.   

• Conduct research to advance data collection and statistical stratification and 
aggregation techniques, test the effectiveness of individual measures in 
identifying both measurable and perceived access, identify how investments 
in rural access are reflected in corresponding metrics, and assess the utility of 
the selected measure(s) in supporting DOT decision making, regulatory 
compliance, and reporting.   

Livability 

• Design and finalize the details of a process and work agenda to identify and 
implement livability performance measures, with consideration of the 
suggested steps outlined here. 

• Lay out a process for selecting a measure (or set of measures), and an 
implementation process and schedule to be used to track livability.  

• Create a guidebook for agencies that outlines details for each of the measures, 
including considerations for implementation, data sources, calculations, 
specifics on measure reporting (e.g., frequency and format), and any other 
requirements. 
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• Review research and findings on the validity of livability performance 
measures, identify gaps in the research, and propose additional research 
ideas to assist in moving livability first to the Tier 2 measure category, and 
ultimately to the Tier 1 measure category area. 

3.3 LEADERSHIP AND PARTICIPATION 
It is recommended that SCOPM serve as the coordinating body for these efforts 
and maintain a task force for each Tier 2 and 3 measure approved by SCOPM.    
These task forces will be responsible for: 

• Conducting or synthesizing relevant research; 

• Developing guidance that would accompany each measure as it moves 
towards Tier 1; 

• Coordinating with other stakeholders, potential contributors, and other 
AASHTO committees in the technical development and definition of the 
measures; and 

• Reporting progress on measures to SCOPM at least semi-annually. 

Table 3.1 lists potential agencies and committees that could be represented on the 
tasks forces. Each agency provides a unique perspective to the measure 
formulation process. These recommendations should serve as the foundation for 
developing the task forces, but participation should be extended as necessary to 
other agencies or organizations. Task forces can also coordinate with other 
stakeholders or potential contributors not directly included on the task forces, as 
indicated in Table 3.1. The table also presents the relative level of effort and time 
required to move each measure to Tier 1: low, medium, or high.  

As the coordinating body for these efforts, SCOPM would continue to be 
responsible for consolidating the information from the task forces, vote on 
changes, deletions, or additions to the Tier 2 and 3 measures, and conduct 
outreach with the AASHTO board members and others.  
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Table 3.1 Task Force Leadership, Participation, and Coordination 

Goal Area Recommended Measure Tier 

Potential Task Force 
Participants  

(AASHTO Committees) 

Potential Task Force 
Participants  
(Other) Coordination with: 

Relative Effort for 
Advancement to 

Tier 1 

Safety 5 year moving average of the 
state number of serious  
injuries 

2 • SCOPM 

• Standing Committee on 
Highway Traffic Safety 

• Governors Highway Safety 
Association 

• International Association of 
Chiefs of Police 

• FHWA 

• NHTSA 

Low-Medium 

Pavement 
Preservation 

Structural adequacy on NHS 2 • SCOPM 

• Standing Committee on 
Highways, Subcommittee on 
Maintenance 

• FHWA Office of Asset 
Management 

 Low-Medium 

Bridge 
Preservation 

Structural adequacy of NHS 
bridges 

3 • SCOPM 

• Standing Committee on 
Highways, Subcommittee on 
Bridges and Structures 

• FHWA Office of Bridge 
Technology 

• FHWA Office of Asset 
Management 

 Medium 

Congestion/ 
Operations 

Travel time-based metric 2 • SCOPM • FHWA Office of Operations  

• FHWA Office of Highway 
Policy Information 

 Low 

 Congestion cost 2 • SCOPM • FHWA Office of Operations   Low 

 Reliability on the Interstate 
system 

2 • SCOPM • FHWA Office of Operations   Low 

 Incident management on 
NHS routes 

3 • SCOPM • FHWA Office of Operations  

• National Traffic Incident 
Management Coalition 
(NTIMC) 

 Medium 

 Work zone closure 3 • SCOPM • FHWA Office of Operations • National Transportation 
Operations Coalition 

Medium 
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Goal Area Recommended Measure Tier 

Potential Task Force 
Participants  

(AASHTO Committees) 

Potential Task Force 
Participants  
(Other) Coordination with: 

Relative Effort for 
Advancement to 

Tier 1 

Environment GHG Emissions 2 • SCOPM  

• Special Task Force on Climate 
Change  

• Standing Committee on the 
Environment  

• Air Quality Subcommittee 

• Standing Committee on 
Planning 

 • FHWA 

• FTA 

• EPA  

• State DOT leadership 

• State resource and 
energy agencies 

Medium 

 Stormwater runoff 3 • SCOPM 

• Standing Committee on 
Environment  

• Standing Committee on 
Planning 

• Standing Committee on 
Design 

• FHWA  

• EPA 

• Federal Resource Agencies 

• State resource 
agencies 

• Researchers and 
NGOs with expertise in 
water quality, 
watershed 
management, and 
stormwater 
management 

Medium 

Freight/Economic 
Competitiveness 

Rural highway accessibility 3 • SCOPM 

• Others as appropriate 

• Others as appropriate • NADO High 

Livability Definition to be identified and 
draft measures proposed 

3 • SCOPM  

• Standing Committee on 
Planning 

• Standing Committee on the 
Environment  

• Representatives from other 
partner agencies and 
stakeholders 

• HUD  

• EPA  

• MPOs 

High 
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3.4 RECOMMENDED TIMING 
While Tier 2 and Tier 3 measures may not need formal approval from the  
AASHTO Board before being moved into Tier 1 measures, it is recommended 
that substantial input be obtained from the Board on the measures currently 
being recommended by SCOPM as Tier 2 and 3. This input will help ensure that 
SCOPM is moving forward with measures that the AASHTO membership finds 
useful, and may help identify other measures that could be included.  

It is recommended that this occur annually at the AASHTO Annual Meeting. 

Soon after this vetting, SCOPM should develop a task force for each Tier 2 and 3 
measure.  Within 6 months after approval of the measures, the task forces should 
have a prioritized list of action items that will be conducted over the upcoming 
year.    
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4.0 Measure Updates 

The process for modifying the matrix of measures will be an AASHTO-driven 
process, in consultation with FHWA and other stakeholders. Each SCOPM-
designated task force will lead the process for its respective measure or goal area, 
reporting back regularly to the larger SCOPM membership. Three elements to 
consider include: 

• Modification of elements or definitions of existing measures. It is the 
function of each measure task force to continue the advancement of its 
assigned measure or measures. These groups should report back to SCOPM 
on a regular basis. SCOPM should discuss and vote on specific defining 
features of the measure as they are vetted by each task force, either to add 
greater definition to a measure or modify pre-existing elements of the 
definition. This may include items such as system or geographic extent of a 
measure, calculation process, data sources, reporting format, and target-
setting procedures. This also includes determining whether a measure meets 
the criteria necessary for being moved into the next Tier. 

• Removal of existing measures.  Suggestions for measure removal may come 
from a particular goal area task force, SCOPM, the AASHTO membership, or 
outside agencies such as FHWA. Nevertheless, it is the responsibility of 
SCOPM to discuss the measure among its members and vote on whether it 
should be removed from the matrix. Reasons for removal could include 
overlap with other measures, changes in national priorities, or an inability to 
reach consensus or to advance a measure over a long period of time.  

• Addition of new measures.  This process reflects that which SCOPM used to 
originally develop and vet the matrix. Suggestions for new measures may 
come from a particular goal area task force, SCOPM, the AASHTO 
membership, or outside agencies such as FHWA. Nevertheless, it is the 
responsibility of SCOPM to discuss the measure among its members, further 
define it, and vote on whether it should be added to the matrix. If the 
measure is selected, the same criteria identified in Section 1 should be used to 
determine in which Tier the measure should be placed. Measures should then 
follow a general process for advancement that follows that for the 
corresponding Tier in the previous sections, with the first step being the 
development of a task force to further define the measure, advance it, and 
determine a more specific plan for implementation. 

As new Tier 1 measures are adopted or as the existing tier 1 measures are 
updated, the collection protocol described in Section 2 will need to be updated. 
Once a measure has moved into Tier 1, it should follow the processes for 
adoption outlined above. 
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5.0 Technical Support Program 

5.1 OUTREACH AND JOINT ACTIVITIES 
 

At the September 2010 National Forum for Performance-Based Planning and 
Programming the several proposals were suggested for continuing outreach. 
These suggestions can be applied to the development of national level 
performance measurement in several ways:  

• Synthesize existing practice, literature, institutional relationships, and 
other research/policy efforts by creating an on-line repository for best 
practices. This process can begin immediately with minimal effort, 
leveraging existing AASHTO, FHWA, and other websites focusing on 
performance management that already exist. At least one individual should 
be responsible for the website, ensuring it stays current in order to be a useful 
tool.  

• Increase coordination among governing entities to establish a cohesive 
performance management process, including collaboration across Federal 
agencies, state DOTs, MPO, transit agencies, and nontransportation 
partners on strategies to reach common transportation goals. One element 
of this includes initiating a pilot study that incorporates a state DOT, MPO, 
transit agency, and rural organization to illustrate a regional implementation 
of an integrated performance management process and explore the 
institutional relationships between planning partners. This process has 
already been initiated through NCHRP, with the intent of conducting pilots 
in three different regions. 

• Provide Federal guidance to facilitate the necessary coordination, input, 
and collaboration among agencies. This guidance should be provided by 
FHWA and FTA. FHWA has already begun developing a modular training 
program which defines the basic elements of performance management. 
These modules will be tailored to the appropriate agency type, the audience 
(i.e., senior management, staff), and the level of familiarity with performance 
management. The training will be useful for both senior officials, who may 
want to learn key aspects of a performance-based program; and agency staff, 
who may need to understand the details of developing a performance 
management program. 

• Continue the comparative measure effort to allow for effective 
comparisons across agencies. NCHRP, with guidance from SCOPM, should 
initiate comparative measure efforts on Tier 2 measures similar to those 
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already conducted for safety, pavement preservation, and bridge 
preservation.  

• Conduct additional capacity-building peer exchanges to continue the 
discussion among organizations. These should build on the success of the 
National Forum. These can be in the form of additional National Forums, with a 
similar set of participants and a similar high level program. However, the 
magnitude of such an event in terms of preparation and resources makes it 
challenging to hold an event more frequently than every two years. Between 
such National Forums, more targeted peer exchanges prepared and hosted by 
FHWA, FTA, and AASHTO can be held as part of the regular series of such 
exchanges already held by these organizations. Such peer exchanges can be 
more focused on specific elements of performance management, specific goal 
areas, or specific measures. Some should be policy-oriented while others 
should focus on technical aspects. SCOPM should be directly involved in the 
recommendations for these peer exchanges, as the necessary topics for 
capacity building should emerge from the ongoing work of the task forces. 

5.2 MEASURE-SPECIFIC TECHNICAL SUPPORT 
Table 3.1 outlines the suggested parties for leading technical support for each 
Tier 2 and 3 measure. Beyond general technical support, several measures have 
specific items that need to be more closely targeted through this technical 
support.  

Ultimately, the task force for each measure should lead an effort to create a 
guidebook for agencies that outlines details for each measure, including 
considerations for implementation, data sources, calculations, and other relevant 
issues.  This document will also provide specifics on measure reporting (e.g., 
frequency and format) and any other requirements. These guidebooks should 
follow a similar format to Volume 1 of this report, and will serve as an 
addendum as Tier 2 and 3 measures are ready to be moved to Tier 1. 

Table 5.1 Measure-Specific Technical Support 

Goal Area 
Recommended 

Measure Tier Support Led by: 
Specific Technical Issues to 

Address 

Safety 5 year moving 
average of the 
state number of 
serious  injuries 

2 • FHWA 

• NHTSA 

• NCHRP 

Consistent, accurate, and 
timely data collection 

Pavement 
Preservation 

Structural 
adequacy on NHS 

2 • AASHTO  

• FHWA 

• ASTM 

• Harmonization of distress 
measurement 

• Modification of the PCI 
standard 

• Adoption of the standard 
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Goal Area 
Recommended 

Measure Tier Support Led by: 
Specific Technical Issues to 

Address 

Bridge 
Preservation 

Structural 
adequacy of NHS 
bridges 

3 • Standing Committee 
on Highways,  
Subcommittee on 
Bridges and Structures 

• FHWA Office of Bridge 
Technology 

• FHWA Office of Asset 
Management 

 

Congestion/ 
Operations 

Travel time-based 
metric 

2 • SCOPM Data collection 

 Congestion cost 2 • SCOPM Data collection 

 Reliability on the 
Interstate system 

2 • SCOPM Data collection 

 Incident 
management on 
NHS routes 

3 • FHWA  

 Work zone closure 3 • FHWA 

• National Transportation 
Operations Coalition 
(NTOC) 

 

Environment GHG Emissions 2 • AASHTO’s Center for 
Environmental 
Excellence 

• FHWA  

• EPA 

 

 Stormwater runoff 3 • AASHTO’s Center for 
Environmental 
Excellence 

• North Carolina State 
Center for 
Transportation and 
Environment 

• FHWA  

• EPA 

Modeling and data collection 

Freight/ 
Economic 
Competitiveness 

Rural highway 
accessibility 

3 • SCOPM Measure requires further 
development before technical 
guidance can be determined 

Livability Definition to be 

identified and draft 
measures 
proposed 

3 • SCOPM  Measure requires further 
development before technical 
guidance can be determined 
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5.3 INTEGRATING MEASURES INTO STATE PLANNING 

PROCESSES 

Overview of the Performance Management Framework 

In general, performance-based planning takes place within an overall 
Performance Management Framework, depicted in Figure 5.1, which is 
comprised of six basic elements: 

Figure 5.1 Performance Management Framework 

Goals/Objectives

Performance Measures

Target Setting

Evaluate Programs and Projects

Allocate Resources

Budget and Staff

Measure and Report Results

Actual Performance Achieved

Quality Data

 

• Establish Goals and Objectives.  Performance-based resource allocation 
decisions are anchored in a set of policy goals and objectives which identify 
an organization’s desired direction and reflect the environment within which 
its business is conducted.  For example, many state DOTs have well-defined 
goals for the transportation system, including infrastructure condition, level 
of service and safety, as well as goals reflecting economic, environmental and 
community values.   
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• Select Performance Measures.  Performance measures are a set of metrics 
used by organizations to monitor progress toward achieving a goal or 
objective.  The criteria for selecting measures often include: 

– Feasibility; 

– Policy sensitivity; 

– Ease of understanding; and 

– Usefulness in actual decision-making. 

• Identify Targets.  A target is a specific value for a measure that an agency 
would like to achieve.  The following method is recommended for setting 
targets for the each measure: 

– Data-based classification of performance condition: develop a 
performance threshold table. 

– Link performance condition to varying investment levels: develop a 
investment chart.   

– Select specific target levels through a collaborative process: involve 
agency senior staff and performance area experts, stakeholders, elected 
officials and the public.   

– Track progress towards achieving the targets over time and refine data 
collection procedures.  

– Adjust targets over time based on financial and policy changes: targets 
can be set for both the short term and long term. 

• Allocate Resources.  The allocation of resources (time and money) is guided 
by the integration of the preceding steps into an organization’s planning, 
programming and project development process.  To the extent possible, each 
investment category is linked to a goal/objective, a set of performance 
measures, and a target.  Specific investment proposals are defined in relation 
to specific targets. “Project prioritization” is a form of resource allocation. 

• Measure and Record Results.  The data for each performance measure must 
be regularly collected and periodically analyzed.  The analysis should 
indicate how close the organization is to achieving its targets and identify the 
actions necessary to improve results.  Many public and private sector 
organizations have tracking systems in place to monitor performance 
allowing senior staff to make periodic budget adjustments.   

• Create Data Management Systems.  “Good”  data is the foundation of 
performance management.  Effective decision-making in each element of the 
performance management framework requires that data be collected, 
cleaned, accessed, analyzed, and displayed.  The organizational functions 
that produce these requirements are called data management systems.  There 
are two key dimensions to creating and sustaining these systems.  The two 
areas are equally important and must be synchronized within an 
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organization to ensure the generation and use of accurate, timely and 
appropriate data.  The first area centers on the technical challenges associated 
with data systems, including development and maintenance of hardware and 
software, and the specifications for data collection, analysis, archiving, and 
reporting.  The second area focuses on the institutional issues associated with 
data stewardship and data governance. 

Integration into Existing State Programs 

As part of the national level performance reporting outlined in this report, no 
state DOTs would be required to incorporate these measures into their existing 
planning and programming processes or to create new processes. However, 
agencies could choose to integrate the measures into their existing processes to 
complement what they currently report. The way in which the measure is 
integrated into the process depends on the agency’s existing framework, and the 
level of maturity of that framework. Current processes can be grouped into three 
broad categories: 

• State DOTs with existing, robust performance management processes.  

• States DOTs with moderately developed performance management 
processes, which might be able to leverage the reporting formats and target-
setting methods to increase the robustness of their processes, provide  better 
information to decision-makers, and make clearer links to planning and 
programming. 

• States DOTs without a performance management process or in the nascent 
stages of developing such processes, which might leverage the reporting of 
these measures to jumpstart performance management within their agencies. 
Utilizing the performance management framework as a guide, there are 
several steps these state DOTs can follow: 

– Align goals with the national goals. Agencies may have more goals, and 
specific objectives, that go beyond specifically what is defined by 
AASHTO. 

– Begin by selecting the measures in the national level program at a 
minimum, as these measures will already be reported. However, this 
initial set of measures alone is unlikely to be sufficient for comprehensive 
performance tracking and decision-making.  Performance measures 
should be selected within the context of the performance management 
framework above, based on agency and stakeholder needs. Data 
availability and cost of additional data should also be a consideration: 
other measures that can be calculated with similar datasets already 
necessary for the Tier 1 measures could be an initial consideration. 
Measures currently in Tiers 2 and 3 should also be an initial consideration 
for this additional set of measures, though measures can and should be 
tailored to an individual agency’s needs. 
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– Follow the target-setting processes recommended in Volume 1 to develop 
targets on the national level measures that are relevant, useful, and 
realistic for the state. If desired, the agency could use similar target 
setting methodologies for its other selected measures beyond the national 
ones. 

– Tier 1 measure results will be reported according to the processes 
outlined in Volume 1. Agencies may want to consider developing an 
annual performance report (sometimes referred to an “attainment 
report”) for internal agency purposes or for distribution to decision-
makers and stakeholders. This report can include both the Tier 1 
measures and other agency-specific measures, and allows an agency to 
incorporate a narrative that accompanies the results. 

– Over time, the agency can make a clearer link between the measures and 
decision-making (e.g., planning and programming). 

Several resources exist for helping an agency develop or refine a performance-
based planning and programming process: 

• NCHRP 8-36(47), Effective Organization of Performance Measurement. 
This study assessed how transportation agencies, particularly state DOTs, 
incorporate performance measurement functions within their overall 
organizational frameworks. The study report documents lessons learned for 
transportation organizations that are setting up new programs or adjusting 
and reorganizing existing programs. It identifies the most effective 
organizational attributes that contribute to a successful performance measure 
program.  In addition to assessing a sample of governmental transportation 
organizations, information was drawn from the private sector and general 
management literature. 

• NCHRP  8-62, Transportation Performance Management Programs – 
Insight from Practitioners. This research included an investigation 
performance management programs at state DOTs and other transportation 
agencies.  It examines the state of the practice for developing performance 
measures, collecting data, and using these measures and data to direct long-
term and day-to-day agency decision-making.  The focus of the research is on 
using performance measures to improve communication, business 
management, and resource allocation and decision-making. 

• NCHRP Report 666, Target-Setting Methods and Data Management to 
Support Performance-Based Resource Allocation by Transportation 
Agencies.  The purpose of this research was to develop a comprehensive 
framework for performance management, to describe in detail the 
performance measure target setting process within the framework, and to 
identify and analyze the data management systems needed to support 
performance-based decision-making by state DOTs.  Twenty case studies 
were conducted to assess leading practices in the public and private sector.  
Public sector studies include national, state, regional, and local governments, 



NCHRP 20-24(37)G - Technical Guidance for Deploying National Level Performance Measurements 

5-8  Cambridge Systematics, Inc. 

as well as international examples from Japan and Australia.  The final 
product of the research is an “Annotated Guide to Target-Setting and Data 
Management for Performance-Based Resource Allocation.”  

 

 


