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Executive Summary 
 
 

he TRB Performance Measurement Committee (ABC30) and the Data and Information 
Systems Section (ABJ00) hosted a workshop to identify ongoing issues and research 

directions in data management processes for performance measures. Fifteen state and local 
transportation agencies were selected based on their leadership and interest in the development 
and utilization of performance measures. Prior to the workshop, agency participants completed 
an extensive questionnaire on their data collection and data management practices for 
performance measures.  

T 

Results of the completed questionnaires, and subsequent peer exchange discussions, 
provided insights into current practices. Agencies recognized that data management for 
performance measures is a complex issue with multiple stakeholders requiring an enterprise 
approach. Multiple agencies provided comprehensive examples of their enterprise efforts. 
However, major concerns included data quality, data collection practices, data access, and 
resource and staffing requirements. Participants expressed the need for quality and 
understandable performance data, ready access by decision makers, greater state, federal, and 
local agency participation in data sharing, and more sophisticated tools for data analysis and 
modeling. 

In breakout groups, the peer exchange participants focused on four major interest areas 
regarding data for performance measures: data challenges, plans to improve data systems, 
integrated systems for analyzing and reporting data, and integrated data collection. At the end of 
the workshop, each breakout group presented their top research issues. Upon a thorough 
discussion of these issues, the workshop participants developed research problem statements to 
address specific areas of interest. These problem statements included the development of 
performance-based investment programs and data systems, setting effective performance targets, 
integrating individual transportation system-level performance programs to determine network 
performance, and real-time transfer of information to the customer. 
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WORKSHOP STRUCTURE 
 
Introductory Remarks 
 
Randy Halvorson, Division Director at the Minnesota DOT and facilitator of the peer exchange, 
welcomed the participants. He reiterated the objectives of the workshop including identification 
of priority research issues to develop draft research problem statements for the 2008 Cooperative 
Research Program process. 

The peer exchange started with presentations providing an overview of the challenges of 
managing data for performance measures including executive level perspectives and a 
presentation summarizing the results of the state agency questionnaires. Subsequently, workshop 
participants participated in individual breakout groups. 
 
Themes and Discussion Questions for the Breakout Groups 
 
The expected outcome of the group discussions was to provide a basis for research areas to solve 
priority issues. Breakout groups were composed of the same participants throughout the day. 
Two hours were allocated for discussion in the morning and 2 h in the afternoon. Groups 
reserved the final 30 min in the afternoon to summarize and prioritize the issues discussed. 

The four major themes of the breakout sessions were: 
 

1. Data challenges for measures. Each breakout participant described priorities for 
learning from others and what they would like to get out of the workshop.  

a. What are important measures where are you experiencing problems with data 
systems and data quality?  

b. To improve data quality some organizations have agencywide standards and tools, 
while others delegate it to program areas. What is your approach and why?  

c. What are your successes or challenges forming partnerships for data collection or 
shared measures, either internally, or with local and regional governments, or others?  

d. What data sources might be used for “complex” measures areas such as land use 
and land value, quality of life, environment, and sustainability?  
2. Plans and decisions to improve data systems for PM. 

a. How and when should organizations develop data business plans?  
i. When should a data plan be utilized? 

ii. What criteria are used to select data or information technology investments? Are 
the criteria related to organizational strategic priorities and measures? 
b. What are the critical partnerships needed for success? 

i. What are the roles of planners, information technology (IT) bodies, and 
executive teams in project selection (internal partners)? 

ii. Who are the key external partners and how have they contributed to improved 
data plans and systems? 
c. How is the quality and accuracy of data maintained or improved as a result? 

3. Integrated systems for accessing, analyzing, displaying, and reporting data for 
measures. Examples: GIS, business intelligence (BI) software, data warehouses–marts, portals. 

a. When and why should organizations pursue such systems?  
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Workshop Results 
 
At the end of the workshop, each breakout group presented their top research issues based on the 
discussion. Volunteers were solicited to draft research proposals for the 2008 Cooperative 
Research Program process. The proposals were further evaluated and refined by the workshop 
planning group. This process resulted in four distinct research project proposals as follows in 
priority order: 
 

1. Developing Performance-Based Investment Programs and Data System; 
2. Setting Effective Performance Targets for Transportation Programs, Plans, and 

Policy; 
3. Integrating Individual Transportation System-Level Performance Programs to 

Determine Network Performance; and  
4. Real-Time Transfer of Information to the Customers. 

 
The full text of these four research project proposals is included in this e-circular. 

 
 

 

































 
 
 

What Does Senior Management Need to Know  
About Data for Performance Measures? 

 
RANDY IWASAKI 

California Department of Transportation 
 
 

ntroduced by Governor Arnold Schwarzenegger’s administration, GoCalifornia provides a 
vision of effectively managing the transportation system. While new facilities will be built, the 

biggest improvements in transportation services will come from making the best use of the 
system that is already in place. However, without a comprehensive understanding of how the 
system performs, the most effective improvement cannot be identified and the results of these 
improvements cannot be consistently measured. This is why the foundation of GoCalifornia is 
monitoring and evaluation based on data. 

 I

 
 
GOCALIFORNIA 
 
The GoCalifornia initiative requires more than just an evaluation of operational impacts (Figure 1). The 
integration of land use with transportation and economic issues including return on investment (ROI) 
and sustainability must be studied. The impact of new freeways lanes on land use and economic 
development or the impact of new development on transportation services is not clearly understood and 
neither is the impact of jobs and housing proximity to the transportation system. Economic changes 
have major impacts on transportation yet data and tools are not available to complete this 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

FIGURE 1  Strategies to maximize mobility. 
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analysis. Without data and the tools to turn that data into information, the vision of GoCalifornia 
to reduce congestion below today’s levels cannot be achieved.  

The governor and the legislature recently agreed on a package of bonds that will be 
submitted to the voters in November. The proposed bonds will fund a variety of important 
infrastructure improvements—including transportation improvements. If the bonds are approved, 
transportation improvement projects will be selected based on performance. This is just another 
example of the need for quality data that will in turn provide very important information for 
decision making at all levels within state government. Ultimately, we can become more 
accountable to the public by investing the right dollars in the right places. Performance measures, 
supported by good, reliable data, will support the decision-making process as well as 
demonstrate how successful transportation projects have been implemented. 
 
 
THE PROBLEM 
 
Caltrans, like many state DOTs, has a wide variety of data that is used to make decisions. 
However, that data is stored in myriad databases that are disjointed and uncoordinated, have data 
that are of varying usability, and are inconsistent or duplicated in other databases. These silos of 
information are a waste of resources and reduce the effectiveness of business decisions both in 
real time and in the longer term.  

Multiple sources of information lead to confusion and difficulty determining a reliable 
source. Inventory information is available in IMMS (Integrated Maintenance Management 
System), PMS (Pavement Management System), TASAS (Traffic Accident Safety Analysis 
System), TSN (Transportation System Network—an inventory, safety, and traffic volumes 
system), SHI (State Highway Inventory—data to support system planning), PMCS (Project 
Management Control System), and other databases. Data is duplicated in various systems due to 
the needs of individual divisions. Lane miles in one database may include auxiliary lanes or 
could include miles maintained that are not state highways or could include proposed 
relinquishments. This confusion leads to different answers to the same question leading to 
duplicate work, manually recreating data, and, more importantly, a loss of credibility for the 
department. Standard (canned) reports do not provide the necessary information and customized 
reports are difficult and time consuming to develop. 

With disparate databases and duplicate information, it is difficult, if not impossible, to 
make an accurate and timely response. Along with contradicting information in each database, an 
ability to strategically analyze across different types of assets and transportation services is 
difficult. Cross-item priorities allowing for the best use of limited funds, such as comparing 
routine pavement maintenance to maintaining a ramp meter or a loop detector, is not currently 
possible. Coordination of asset management systems across department silos is a complex 
problem that has not been fully addressed by the department. 

This coordinated information can also be a key component of system performance 
measures. While safety and pavement measures are well cataloged, other measures are either 
missing or inconsistent. People movement, on-time performance of transit systems, and 
sustainability are three areas where new data sources must be found to gauge effectiveness. The 
increased use of performance measures will drive the need for even more data. Coordinated 
information can potentially decrease the overall costs to collect and manage data across the 
department while improving access to quality data. 
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Besides measuring and reporting on the department’s performance, better ways to 
visually display data is necessary for full public involvement. SAFETEA-LU is asking state 
DOTs to find better ways to visually display data to improve public participation. FHWA’s 
traveler survey found the public wants to be more involved in transportation planning. Tools to 
turn data into information are not widely available. Most reporting via visualization tools such as 
GIS, computer-aided drafting and design (CADD), or modeling tools are developed on an ad-hoc 
basis.  
 
 
CONCLUSION 
 
Knowledge is an intangible asset that has incredible value. Beyond having information to make 
more effective decisions, being able to share data effectively and understand its accuracy and 
uses will allow us to make our current silos of information transparent. Nimble and dynamic 
systems leading to quick and accurate information is needed for effective decision making. Data 
must only be collected once and used many times. Data must be understood and readily shared.  
 
 
 
 

 



















 
 
 

California Department of Transportation Perspective 
 

ROBERT COPP 
RANDY IWASAKI 

DEBBIE MAH 
California Department of Transportation  

 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
Individual divisions have databases that collect information specific to their divisions or 
programs, e.g., pavement condition by the Division of Maintenance and safety and travel time 
information by the Division of Traffic Operations. Only limited data is provided from outside 
that division. While that is changing, most performance measures are developed within the 
division supporting their respective performance measures and are not developed as part of an 
overall data collection program. Efforts are being made to improve consistency and quality of 
data collected for performance measures. Specific measures from these division databases are 
now reported for statewide performance measures. Integrating data across the department is 
being discussed. However, no strategic plan for departmentwide data collection has been 
developed. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
 
In developing a set of system performance measures for statewide use, the department formed 
task force teams with its transportation partners. It was important to include our transportation 
partners to ensure consensus was reached with respect to the set of measures that could be used 
on a statewide basis (for consistency and uniformity) and to identify all available data sources 
that can be shared. Partners included both public- and private-sector interests. Public agencies 
included MPOs, regional agencies, and local agencies. FHWA and California Transportation 
Commission staff also participated. As measures were developed, data sources were also 
identified. Sources included Caltrans, regional agencies–MPOs, local agencies, and others. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? a. How do these plans, or other activities, 
improve or audit data quality, and help users understand appropriate uses and limitations 
of data?  
 
A data business plan is being developed to identify data issues including the use, format, and 
timeliness of the data, duplicate collection, and quality. This is being completed in parallel with 
developing a departmentwide data model for inventory data as well as a plan for an integrated 
asset management system. A geospatial data committee will develop a plan to integrate CADD 
and GIS. The major hurdle to this integration is data. These plans will be shared with a new 
Business Process Management Committee. This group will prioritize the improvements and 

33 
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make recommendations to the department’s IT management committee. This committee is 
comprised of deputy directors, district directors and is led by the chief deputy director. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
These types of measures, and the data required, are still under review and development. Because 
they are complex, as noted, we have deferred their use until additional research can be done with 
regard to these measures. Caltrans will continue to work with its transportation partners to 
develop them further.  
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
 
The data business plan will ensure that data is available for performance measures. However, the 
plan is being developed to discuss data integration issues as it relates to decision support. This 
will lead to an integrated asset management system that will support cross program prioritization. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? a. What factors were considered when deciding to invest 
in data system improvements?  
 
Early reports uncovered inconsistencies in data. Some data resided in many databases and it was 
difficult to determine the best source. Additionally, to get the data for reporting is a tedious 
manual process. Some processes are well defined within divisions. Others are not and 
improvements need to be investigated further. How that data is shared needs improvements. 
Same data is maintained by more than one division or program. Although data is collected by the 
divisions–programs, the data is not readily available by all. All of these factors have led to the 
idea for a data business plan. It has also prompted the agency secretary to evaluate the viability 
of an agencywide data warehouse and reporting system. 
 
3b. Who were the key people involved and how was timely consensus reached? 
 
We have not yet reached consensus on how to improve data collection systems to support 
performance measures. We are testing the viability of using a BI software application for a 
central repository–data warehouse and for reporting and analysis. We are currently developing a 
proof-of-concept project sponsored by the agency secretary. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
  
Performance measures development has not driven the development of GIS or modeling tools. 
However, it is imperative these tools be in place to present performance measures effectively. A 
web-based GIS architecture with dynamic segmentation capability has been developed to take 
any department data with post mile location information and integrate them with other data. This 
capability is being completed in conjunction with the development of a statewide traveler 
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information website. This site will provide the architecture to integrate all data that is presented 
to the public. The same architecture can be used on the intranet for internal data sharing. 

Microsimulation modeling will take performance data and begin to identify bottlenecks, 
appropriate use of ITS tools, and even estimate future performance under different scenarios. 
These models and other simpler visualization tools will be extremely valuable in sharing the 
outcomes of performance measures with the public, stakeholders, and decision makers. A 
strategic plan is being developed for all transportation modeling in California. One of the first 
phases has been the completion of a strategic action plan to improve microsimulation modeling. 
 
4b. How has enterprise tool development incorporated performance measures? 
 
See the previous answer. 
 

 



 
 
 

Florida Department of Transportation Perspective 
 

JAMES GOLDEN 
YSELA LLORT 

Florida Department of Transportation  
 
 
1. How have you used current data collection activities to feed performance measures? 
 
In most cases, data from our regular data-collection activities have been used to support 
performance measures. FDOT internal databases reflect most program activities. However, some 
areas require additional data collection development or collaboration with outside agencies. 
Performance measures selection and data availability are closely related. 
 
1a. How do the data collectors in your organization incorporate performance measures 
data requirements in their overall data collection program?  
  
Data for FDOT internal key performance measures are automated in a new performance 
measures database. They are drawn primarily from our legacy systems which mean little new 
input has been necessary to meet our data needs. However, as new measures are developed or 
existing measures mature, some new data input may be required. Performance measures owners 
work with the data managers to provide support data in the needed timeframe and format. 

In addition, any new data requirement is added to department procedures, handbooks, and 
manuals so that it becomes part of the standard data collection program. 

 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
 
On a statewide basis, not much has happened in this area to this point. There may be some 
opportunities in the future. Our districts are looking for new ways to share data with other local 
agencies and entities. Consistency of data is an issue, metadata will be vital, if we are to 
understand data from others and ensure we use it correctly. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
 
We handle improvements to data systems for performance measures the same as for any other 
purpose. Our business plan guides us to constantly look for opportunities for improvement and 
efficiency through the use of new technologies and streamlined processes. 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
 
Our data collection processes for transportation system measures are documented so users can 
understand the appropriate uses and limitations of the data. Our business plan has a customer 

36 
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focus and guides us to listen to customer feedback to help us identify ways to improve data 
quality. 

We have been working on the implementation of a full-performance measures database 
system for over 3 years. Our efforts have been to assure a user-friendly interface and effective 
presentation of measures. There has been a series of iterative steps to improve and prioritize data 
within the system even before first publication. In addition, our DOT business plan process (a 
tiered business–action plan system) is helping employees at all levels to understand and be 
directly involved in the collection, analysis, and use of organizational performance measures.  
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
 
This area of performance measure development has presented several challenges. Quality of life 
(as related to transportation) is difficult to quantify, has little FDOT-maintained data available, 
and requires collaboration with other agencies and entities. Several attempts have been made in 
the past to measure the transportation system’s impact on quality of life. Several support 
measures were developed but progress is slow in the development of higher level outcome 
measures. 

The FDOT internal business plan has a strategic objective directed at improving 
employee well being which addresses the issues of quality of life and sustainability. A team has 
been organized to analyze existing programs and recommend new ones. 
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
The FDOT business plan and performance database system puts data in the hands of all 
managers and employees both for information and for review and analysis. The FDOT business 
plan stresses fact-based decision making. When fully implemented, the plan will directly link 
every employee to his or her unit, division, district, and the statewide strategic plans giving them 
the clear understanding of not only the how of their work and effectiveness but the equally 
important dimension of why their work is important to their success and organizational success. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? a. What factors were considered when deciding to invest 
in data system improvements?  
  
Data accessibility is key to performance measures development. Performance measures are often 
developed by people and offices that are not part the information systems office. The more 
accessible the data is to managers and planners, the more opportunities there are to develop 
system and organization performance measures. 

Two primary systems have been introduced or created at FDOT. First, we have 
developed an Enterprise Information Portal for the agency to provide a central clearinghouse of 
data and put it at the fingertips of every employee. Second, we selected and are implementing 
our performance measures software. We reviewed 11 vendor products in the selection of this 
program with a focus on ease of use, accessibility, and clarity of data–information while being 
able to integrate with our legacy systems. 
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3b. Who were the key people involved and how was timely consensus reached? 
  
Senior management and program office collaboration were the key players in the selection and 
development of the performance measures database system. Measure owners have worked with 
our performance management office to design an effective layout and presentation of measures. 
Each measure is reviewed and approved by the FDOT executive board prior to publication. A 
performance measures steering committee, in cooperation with the measure owners, oversees the 
display and presents proposed measures to the executive board for approval and publication. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
  
There is continuing interest in improving GIS capability for transportation data. FDOT currently 
utilizes ArcView and ArcGIS software. This software is primarily used for reporting purposes 
for displaying geographic data on a regional, district, or county level. An effort is underway to 
utilize GIS information for land use mapping. 
 
4b. How has enterprise tool development incorporated performance measures? 
  
Primary interest in GIS tools and software are in the displaying and reporting of transportation-
related data. Performance measure data analysis could identify areas in the state where 
performance improvements are needed. 
 
 

 



 
 
 

Idaho Transportation Department Perspective 
 

DAVID EKERN 
GARY SANDERSON 

Idaho Department of Transportation  
 
 
1. How have you used current data collection activities to feed performance measures? 
 
We do most of our data collection in house. Field crews collect data about the condition of 
transportation assets for which we have performance measures: bridge heights, widths, and 
weight ratings; pavement roughness, cracking, rutting, skid; crash reports on and off our state 
highway system; urban travel times; rural congestion conditions; railroad crossings; seat belt 
usage; rest areas; etc. 
 
1a. How do the data collectors in your organization incorporate performance measures 
data requirements in their overall data collection program?  
  
Data collectors know the quality and quantity of data needed to feed the performance measures. 
They know why they are collecting the data and how it will be used. The performance measure 
results are communicated to the data collectors so they know the effect of their efforts. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
We enjoy a successful partnership with the Boise-area Transportation Management Area (TMA) 
for the collection of urban travel time data. Both parties supply personnel and share the results 
for their congestion management dystems. We receive crash reports from local agencies to 
populate our crash analysis reporting system. We review railroad crossings and other high-
accident locations in partnership with local agencies, rail companies, EMS providers, and safety 
organizations. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
 
Our technology investment plan requires all major improvements to any technology to be 
planned, reviewed, approved, and coordinated. The resources needed (consultants, our own staff, 
hardware, software) are estimated and prioritized according to management’s information 
strategy plan. 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
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The data improvement plans detail how the data will be collected, analyzed and incorporated into 
the department’s data systems. They detail how the data is stored, accessed, and used most 
appropriately. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
All performance measures should influence the travelers’ experience, but perhaps our best 
example of assisting quality of life would be our urban travel time data. The ability to get to a 
destination when planned is a direct contribution to quality of life. The travel time data can help 
travelers plan departure times, especially on unfamiliar routes. 
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
We have much data beyond what we require for performance measures. Some is used for 
scheduling maintenance, developing highway construction projects, purchasing right of way, 
designing traffic signal systems, etc., and many tasks in maintenance and operation of the 
transportation system. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
 
As new performance measures are adopted, data collection systems are developed or modified to 
provide the needed information. We routinely examine our data collection processes to evaluate 
if improvements are needed. One example would be using roadway widening feasibility as input 
to where rural passing lanes should be constructed. 
 
3a. What factors were considered when deciding to invest in data system improvements?  
  
Our information strategy plan helps us prioritize which IT investments are most critical. Factors 
we consider are cost, ease of implementation, time schedules, adherence to our IT goals, 
coordination with the department’s data systems, and, of course, political urgency. 
 
3b. Who were the key people involved and how was timely consensus reached? 
 
Top management support for the information strategy plan and the technology investment plan 
has been achieved. We also seek support from mid-managers though some of them are 
uncomfortable with changes to the status quo. We have not yet achieved full timely consensus. 
Management could autocratically dictate IT practices, but we prefer to more slowly achieve 
consensus through discussion and encouragement. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? 
 
We have decentralized our GIS Shop, pushing it out to the masses, encouraging all groups to 
take advantage of this useful tool for their own analysis and display of performance measures. 
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4a. Have existing tools been modified or new tools been developed?  
 
Existing GIS tools have been modified, in that they are being used by more people and for a 
wider array of applications. 
 
4b. How has enterprise tool development incorporated performance measures? 
  
We obtain tools (hardware, software, knowledge) to support the performance measures detailed 
in our strategic plan. 
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AAIRON FRANKLIN 
Maryland Department of Transportation  

 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
In many cases, the data collectors collect data to support their everyday operational decision-
making processes. The data also supports our overall performance management program. In 
those instances, the data collectors are not affected by our program. We take their data, perform 
the necessary calculations, and report that data to management through the organization. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
The state partnered with local governments and MPOs that collect data more efficiently than we 
can. In many instances, that data pertains to specific survey research or local police data. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? a. How do these plans, or other activities, 
improve or audit data quality, and help users understand appropriate uses and limitations 
of data?  
  
We have made a conscious effort to continuously improve our data-collection processes and 
reliability of data. We have developed data profiles to assist data collectors to document factors 
such as collection processes, data controls, calculation methods, operational definitions, etc. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
It has been a major challenge to convince senior leaders that we can scientifically measure those 
factors. In light of that, we have few measures in this area outside of measures benchmarked 
from other agencies.  
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
We are actively working to implement a web-based BI system that would allow for quick access 
to data. This would enable broader use of data outside of our performance measures. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
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4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? 
 
Within our agency, little effort has been made in improving data-collection systems including 
methods–tools for displaying or interpreting data. On a higher level, various agencies from 
within the state have made significant progress in the area. This has created considerable interest 
among other agencies to implement similar systems. We are currently pursuing GIS and BI 
applications.  
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San Francisco Bay Area  

 
LISA KLEIN 

Metropolitan Transportation Commission, San Francisco Bay Area 
 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
Much of the data for the system performance monitoring comes from the owner–operators of the 
system, and this will likely be the case for the foreseeable future for most data. In the limited 
cases where the Metropolitan Transportation Commission (MTC) does collect data (e.g., real-
time traveler information), there tends to be disconnect between data collection and planning 
applications of system performance measures. The challenge is that folks are so focused on 
getting the system up and running that little attention has been given to how to make the data 
useful for other applications.  
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
Active partnerships have been limited as we continue to rely on data that is already being 
collected. With tight operating budgets, it is difficult to ask agencies to collect additional data 
and much of the data already collected is required for state or federal reporting; making any 
changes difficult. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
  
We do not have any such plans. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
 
No modifications have been made to date. We may eventually make some modifications to the 
way real-time traveler information data is archived, but we are not there yet. 

MTC has provided some comments to the California Highway Patrol (CHP) on minor 
changes to incident reporting forms that may help us better track factors affecting collisions 
involving cyclists and pedestrians. But this is in the preliminary stages only and I do not know 
the ramifications for the data systems involved. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
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We have done limited work to use GIS to display freeway congestion data. This is an area we 
could do much more in. 
 
4b. How has enterprise tool development incorporated performance measures? 
 
Not applicable. 
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FIGURE 1  Minnesota DOT Project Stage–Gate Model. 

 
 

 
FIGURE 2  Minnesota DOT projects selection process: strategic value criteria. 
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Extensive customer satisfaction measures are fed by market research designed and 
coordinated by Minnesota DOT market research staff using contracted professional market 
research firms.  

Measures of Access to Transportation are being explored for future consideration in a 
research project at the University of Minnesota.  
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
Not applicable. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
  
Often data management systems themselves (pavement management, PPMS) have not had to be 
greatly modified, but the frequency and timing of data collection or processing has been 
modified to fit measures reporting schedules, or new processing algorithms have been created to 
produce new types of measures from the data. Management reporting schedules are set centrally. 
While many measures were created in functional areas, some were solicited centrally by 
management or via the statewide transportation plan. Examples include: 
 
Pavement 
 
Pavement condition data collection has been increased to annually from alternate years. 
Formulas were developed for a new statewide transportation plan measure of pavement 
remaining service life. 
 
Program and Project Management System 
 
Fields have been added to PPMS to get better data for measures reports on project delivery 
timeliness and reasons for delay, but major system changes were not required. Additional fields 
will be added to PPMS to identify which statewide transportation plan policies and outcomes 
each project contributes to. This will allow Minnesota DOT to roll up investments by policy in a 
new more accurate way. 
 
Transportation Information System 
 
An ongoing major project is building a new TIS. The new TIS will provide a stable linear datum 
for all public roads in the state and synchronize TIS attribute data with the department’s GIS 
base map. This will allow us to map TIS performance data (like crashes) to all systems. Our 
long-term vision includes making this data easier to use (on desktop PC versus mainframe) and 
much more accessible via the web to internal and external partners. We are also working to 
design the new system so that it can provide data on historical as well as future conditions. 
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Mapping Results  
 
Performance results are displayed on maps for these measures: high crash-cost locations, 
interregional corridor travel speed, metro area freeway congestion, metro area arterial signal 
congestion, snow and ice removal, and pavement condition. Location data is currently in TIS and 
GIS, and will be merged into a new Location Data Manager (LDM) system. 
 
GIS 
 
GIS is becoming an increasingly important tool for displaying performance data for spatial 
analysis. GIS and relational databases such as Oracle are also allowing us to do richer 
multivariate analysis. In an era where resources are tight, we want to make sure we are targeting 
investments to highest priorities. With multivariate analysis tools, we can overlay multiple data 
layers to pinpoint areas where there are cumulative performance issues (high crashes, bad 
pavement, congestion). 

GIS is also being used in operations planning to do snow plow routing and to manage 
maintenance assets such as signs, edge drains, etc. These uses are strengthening our abilities to 
meet performance goals. 
 
GIS: Snow and Ice 
 
GIS is being used in maintenance operations to provide post-storm data on how long it takes to 
regain bare pavement after a snow event. These maps post the hours by road segment (880 
segments or plow routes) and are posted in truck stations. They visually report performance or 
event. In addition, an advanced visual weather forecasting system supports snow and ice 
maintenance operations with hourly updates on pavement conditions, wind velocities, and other 
detailed weather tracking that assists supervisors with how and when to deploy resources for 
efficiencies and shortening the length of time to bare pavement and or preventing the loss of bare 
pavement. (Minnesota DOT has five service levels or performance targets for the type of 
roadway and level of traffic statewide that it tracks and reports on by event, monthly, quarterly 
and yearly). 

GIS is also being used to track features such as wetlands to address environmental and 
project development performance measures. 
 
ARC IMS 
 
We are also building new ARC IMS tools for integrating, displaying and providing web access to 
data, such as the roadway network (new interactive base map), traffic and other factors. Over 
time, the ARC IMS application can be expanded to include specific performance measure data 
layers. The ARC IMS application can be viewed at www.dot.state.mn.us/maps/gisweb/. 
 
Microsimulation Models 
 
Microsimulation models are being used and analyzed by Metro and RTMC staff. At some point, 
they may provide an alternative source for travel time and reliability data. 
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MARA CAMPBELL 
Missouri Department of Transportation  

 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
Our organization compiles a quarterly PM report, Tracker. The data requirements for each 
performance measure are defined in a document called a detail sheet. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
Several of our safety-related measurement data collectors partner with our state law enforcement 
agencies and share access to database systems for counts and rates for fatalities and injuries. 
Other data collectors partner with state and federal program administrators to validate or find 
benchmarks for their data (e.g., FHWA studies that have state-by-state comparisons help to 
benchmark which state is doing the best at truck tTravel times). 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? a. How do these plans, or other activities, 
improve or audit data quality, and help users understand appropriate uses and limitations 
of data?  
  
As mentioned above, the detail sheets are provided for each measure. These are updated semi-
annually and posted on an internal website to help users understand the background for each 
measure.  
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
These measures have not been developed.  
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
They do not. 
  
3. How have individual data collection systems been developed or modified to better 
support performance measures? a. What factors were considered when deciding to invest 
in data system improvements?  
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I do not believe any new data collection systems have been developed. Some databases have 
been modified to better support performance measures by adding a field here or there to collect 
specific information or to clarify the information we want to collect in the field.  
 
3b. Who were the key people involved and how was timely consensus reached? 
 
The measurement driver worked with their data collection team to build consensus on changes 
prior to the deadlines established for publishing the Tracker. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
 
Not that we are aware of. 
 
4b. How has enterprise tool development incorporated performance measures? 
 
We are not involved in that area of the business, but it would be done in the same mode as 
mentioned in the second bullet of Question 3. 
 
 

 



 
 
 

Montana Department of Transportation Perspective 
 

SANDRA STRAEHL 
BILL CLOUD 

Montana Department of Transportation  
 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
Montana DOT’s asset management system (known as the Performance Programming Process or 
P3) is driven by the prediction of performance as a function of funding commitments over time. 
Funding is allocated to districts, systems, and types of work based on these predictions. The 
analytic tools used to make the predictions are the department’s management systems. Exactly 
the same data used for P3 is the data collected and used in the management systems. This 
includes all the normal data collected for pavement, bridge, congestion, and safety management 
systems.  

This will be extended into the reactive maintenance realm in the department’s planned 
update to its MMS. The same pavement data will be used in this updated system that is used in 
the PMS. In short, the data collection done to feed the management systems is entirely equivalent 
to the data used for performance measures used in P3, which is used to allocate about 70% of the 
department’s capital program.  
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
 
The three MPOs in Montana have traffic count programs that are supported with federal planning 
allocations. This data is used by Montana DOT and the local governments. Montana DOT is 
working with FHWA and Indian Health Services in a pilot program that equips and trains tribal 
members to collect and report highway crash data within reservations. Crash data within 
reservations has been challenging to acquire. This can be attributable to several factors including 
sovereignty concerns of tribal councils, the desire to protect tribal members, and inconsistency 
between tribal enforcement and laws.  
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
 
Montana DOT has, or soon will embark on several key data management-related issues. They 
include the Infrastructure Data Inventory and Needs Assessment, the GIS strategic plan, and the 
Road Log LRS Reevaluation Assessment. These plans and assessments are particularly valuable 
in that they reveal unmet data needs as well as data that is collected but not needed. By 
evaluating the data in detail, investigating its uses, shortfalls, and potentials, these studies reveal 
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many things including the importance of the quality of the data, developing quality control 
measures, securing data quality statements (certification), accountability, the importance of 
knowing what the data is (metadata), and the overwhelming importance of developing and 
maintaining enterprisewide enforceable data standards. As Montana DOT continues its quest for 
better understanding its data, it becomes more and more widely accepted that data business plans 
are a critical component of the data management environment within the DOT. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
There are, of course, performance measures related to air quality. The one we use is simply no 
exceedences. We have great flexibility in Congestion Mitigation and Air Quality (CMAQ) since 
Montana is a minimum apportionment state and we have been using this flexibility to proactively 
get ahead of air quality issues for years. We use it to address at-risk areas for PM10 (particulate 
matter less than 10 microns) by buying sweepers and flushers for local governments, and do 
signal synchronization and intersection improvements at locations with carbon monoxide (CO) 
at-risk status. 

As to quality of life or sustainability, we do not have any explicit measures.  
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
 
These plans have, or will go far beyond meeting the data demands for PM purposes. In fact, 
these plans begin with the very basics at the enterprise level of understanding why, how, and 
where it is used. PM, while one of the more critical program development functions at Montana 
DOT, is only one of hundreds of program areas. Montana DOT has been quite successful in 
interfacing its data sources, but the real challenge is to develop a truly integrated data system 
without disrupting the day-to-day activities of data flow and usage.  
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? a. What factors were considered when deciding to invest 
in data system improvements?  
  
The MMS update is being specifically designed to support an asset management approach. This 
is largely because the P3 process has demonstrated the value of data-driven decisions as the 
system has shown continual improvement using this approach over the last 5 years. Historically, 
the MMS was used to gather data on time and materials of maintenance activities. To move it 
towards a truly data-driven asset management tool, additional data will be needed on such things 
as culverts, light standards, signs, and guard rails. 
 
3b. Who were the key people involved and how was timely consensus reached? 
 
As in any business process change, there has to be a champion, which was the leadership from 
the maintenance division for the MMS update. But in this case the groundwork had been done 
years earlier in establishing a performance-based capital program allocation process in P3. At 
this time within the organization, any facility-oriented data collection or system improvement 
will be oriented toward performance tracking as consistent with an asset management approach. 
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The internal process for decision making at the Montana DOT includes an IT governance board 
that needs to approve all data acquisition or IT system changes. This board actually approved the 
action.  

Montana DOT has also recently completed a Traffic Records Strategic Plan. This plan 
focuses on data integration to be able to assess, track, predict, and better enforce. I believe the 
whole area of integration of data for performance needs to receive focus. As an example related 
to safety, if a state is trying to reduce impaired driving but the court systems across county lines 
do not share data on DUI (driving under the influence) convictions, this will not be possible. 
Integration is also essential because no agency has sufficient resources to acquire and manage all 
the data it needs to make decisions.  
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
 
Montana DOT has embraced the ARCGIS line of products for its GIS activities and has done 
respectably well in keeping pace with the latest advancements in technology. The value of GIS is 
well understood by many Montana DOT work units and its use is becoming more prevalent 
every day. However, Montana DOT lacks a coordinated long-range vision for GIS that has 
support from top management. An increasing number of work units are branching off in 
disparate directions making it increasingly difficult to manage GIS activities within the 
department. As such, Montana DOT has engaged with a consultant to develop a GIS strategic 
plan. The plan will ultimately result in a coordinated approach to GIS development including a 
commitment to GIS and a long-term focus on vision and direction. 
 
4b. How has enterprise tool development incorporated performance measures? 
 
Any data collected can be portrayed in the ARCGIS environment.  
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JACK BODA 
ALEX ESTRELLA 

San Diego Association of Governments  
 
 
1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
 
Aside from transportation system performance measures, SANDAG collects a variety of other 
indicators to monitor our economic competitiveness, the region’s quality of life, and objectives 
contained in our regional comprehensive plan (RCP) dealing with issues such as housing, 
energy, and the environment. Together we collect and maintain roughly 150 different indicators 
not only pertaining to the San Diego region, but for 25 comparable metropolitan areas as well. 

To help manage this information, we just completed the initial roll out of a Performance 
Monitoring Information System (PMIS). PMIS is designed to provide a centralized repository for 
all monitoring data collected at SANDAG that will be accessible for those needing the 
information for reports, presentations, and analysis. The goal is to make sure everyone in the 
agency is using the same information that has been collected according to established standards 
and protocols. In addition, we have developed an interface that will allow access to these data by 
end users who do not need to be experts in the technology used to build this system. Key to this 
system will be comprehensive and easily understandable documentation describing each 
indicator, including its sources, derivation, limitations, and what it is intending to measure.  
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
We work closely with Caltrans on the PeMS and with our transit agencies on technologies for 
public transportation. Both of these efforts will greatly enhance the information for performance 
monitoring. These kinds of partnerships are often formalized through the federally required 
Overall Work Program (OWP) process and are most successful when project charters, 
memorandums of understanding (MOUs), or other documents are used to codify roles, 
responsibilities, and funding. It is our opinion that coordination between state DOTs, MPOs, and 
transit agencies is very important. MPOs often face fewer barriers and can implement new 
technologies–data collection systems quicker than state DOTs and transit agencies. As such, 
MPOs can serve as a useful test bed for state DOTs and these partnerships are an effective means 
of utilizing often limited resources. 
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? a. How do these plans, or other activities, 
improve or audit data quality, and help users understand appropriate uses and limitations 
of data?  

59 







62 Transportation Research Circular E-C115: Challenges of Data for Performance Management 
 
 
efficiently. A new tool has been added to PeMS allowing users to understand the interface 
between the freeway on-ramps and the main lanes. On-ramp vehicle volume data is now fed into 
and accessible through PeMS.  
 
4b. How has enterprise tool development incorporated performance measures? 
  
PeMS is an enterprise tool developed specifically for measuring the performance of the 
California freeway system. SANDAG hopes to expand the capacity of PeMS to accommodate 
PM of transit service and local arterials. Specific performance measures include and will include: 
speed, travel time, on time performance, usage, and levels of congestion. 
 
 

 



 
 
 

Virginia Department of Transportation Perspective 
 

JAY STYLES 
JEFF PRICE 

CHRIS SNYDER 
Virginia Department of Transportation 

 
ILONA KASTENHOFER 

Virginia Transportation Research Council 
 
 
1. How have you used current data collection activities to feed performance measures? 
 
The Virginia DOT is currently reporting performance measures through several different outlets, 
including Virginia Excels (external through the governor’s office), the Quarterly Report (external 
Virginia DOT report), Dashboard v.2 (available on Virginia DOT’s external website), and bi-
monthly performance report to the commissioner (internal). Most of these performance reports 
utilize data input everyday by the business users of systems within the department as part of 
normal business operations. 
  
1a. How do the data collectors in your organization incorporate performance measures 
data requirements in their overall data collection program?  
  
Dashboard 1 used existing data in existing systems. It did not require any change in established 
business processes and daily work activities of people in the field. It focused solely on the 
construction program. Most of Dashboard 2 also uses existing data but there are a few areas, 
such as pavement work completed, that required new data to be collected and a new process for 
entering and collecting that data to be developed. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
The General Assembly of Virginia passed a bill in 2005 requiring local governments to provide 
accounting information annually on how they spend the state money distributed to them from 
Virginia DOT (using formulas regulated by the code of Virginia), and to begin reporting 
performance measures annually. A working group from Virginia DOT and several local 
governments has been meeting to discuss the full implications of the bill, what performance 
measures would be reported, what data would be needed, and how that data would be collected. 
Right now, the plan is to have local governments report on pavement roughness using IRI, 
pavement serviceability rating, and on condition of National Bridge Inventory (NBI) bridges. 
These measures each use standard definitions and data that is either already available or can be 
obtained fairly easily. The plan is to begin with these measures and incrementally develop new 
measures and data collection processes. 

MPOs and counties are already connecting via extranet technology to enter engineering 
project data into existing source systems that is displayed on the Dashboard. We are currently 
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enhancing this to include a new system to collect construction project data (dollars plan/spent, 
percent complete, contact information). 

 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
  
Virginia DOT began building a data enterprise system and consolidating many of its business 
data into a data warehouse several years ago for several reasons not necessarily related to PM. 
As it turns out, however, developing the Dashboard (Virginia DOT’s automated PM system) was 
made much simpler by having the data warehouse. PM often requires combining different kinds 
of data (financial, project details, schedules, plans, accomplishments, etc.) to produce a single 
measure. The data warehouse provides one-stop shopping for data from multiple business 
systems that can be used to do many types of automated performance reporting. PM is now an 
important function within the agency and has become the driving force behind further 
development of the data warehouse, and more generally of strategic plans for Virginia DOT data 
systems.  

As mentioned above, the construction program was the first area incorporated into the 
data warehouse. Virginia DOT is now looking at how to build a data warehouse for operations 
data. Completing this is a high priority, and will simplify and improve measurement and 
reporting for many of the new operations performance measures being developed.  

In general, as the agency develops and refines its performance measures, new data 
requirements emerge. In some cases, this data already exists but has never been used in this way. 
It may not be accessible for the purpose of PM and reporting. In other cases, the data simply does 
not exist. It is not being collected. In both cases, business requirements are formalized for data 
needed for PM and requests are sent to the IT division for modifications to existing systems, or 
development of new systems. 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
  
Every modification to an existing system or development of new systems undergoes a rigorous 
user acceptance testing and audit process before going into production. Training is developed 
and provided to all employees on each system. Since Virginia DOT’s approach to PM is to pull 
data directly from the source business system, the process used to develop performance measures 
includes consultation and input from users of the systems and processes that create the source 
data. By being a part of the development of the team that defines, develops and implements the 
measures, the business owners are well aware of the appropriate uses and limitations of the data. 
In fact, it is the business owners who more often point out the limitations of the data used or 
being considered for performance reporting. 

Where performance reporting is not automated (i.e., bi-monthly performance reports on 
the chiefs and district administrators), verification of data quality and accuracy is more difficult. 
In most cases, data for nonautomated performance reports is submitted by one or more persons to 
the management services division, where it is assembled and distributed to the appropriate users. 
Data is collected a number of different ways, from spreadsheets, templates, and even emails from 
data owners. Still, many of these measures are undergoing further development to standardize 
the definitions, rules, and data collection processes, in order to improve data quality.  
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Former Commissioner Shucet felt that it was more important to get the performance 
reporting system up and running and make the information available to the public than to wait 
until the data could be guaranteed 100% correct. For this reason, Dashboard v.1 and v.2 went 
live internally first and then externally about 3 months later, even though data reviews were still 
going on. We found that while there were many problems with data quality when Dashboard first 
went live; overall data quality improved significantly after the system went live. The 
commissioner insisted that a single person be identified as responsible for the information being 
displayed. At the highest level, this is the commissioner. At each successively lower level, this is 
the commissioner’s chiefs and district administrators, and so on down to project managers. In 
this way, accountability is established, the public is given a person they can contact directly with 
questions and comments, and employees understand what they are responsible for. This has been 
a major driver to improving data quality. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
The Transportation Initiative proposed by newly elected Governor Kaine includes performance 
measures as a means of monitoring the use of funds provided to Virginia DOT. The governor’s 
plan calls for performance measures that address congestion, quality of life, and other hard-to-
measure areas. A number of measures have been developed to address these, including travel 
time, travel time reliability, delay, incident duration, ROI in system operations, crashes, 
fatalities, safety project effectiveness, volume, speed index, volume-to-capacity ratio, ITS device 
reliability, and hazardous location assessments. Some of these are higher level measures than 
others, but they are all new (or relatively new) and require considerable work to develop and 
implement. 
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
In reviewing and developing the above list of performance measures, the leadership recognized 
the need to reassess our entire operations data enterprise. We are reviewing what operations data 
we collect, what systems are used to collect it and how (or if) it is archived and managed. As 
teams work to develop the new performance measures, requirements for accessing existing data 
and for collecting new data are emerging. These will be incorporated into the overall review of 
Virginia DOT’s operations data and decisions that may be made regarding modifications to 
existing systems or development of new systems, in light of the emerging needs for operations 
data. 
  
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
  
As mentioned above, Dashboard v.1 and v.2 were developed specifically for performance 
reporting. Initially no new data collection systems were needed. However, as new performance 
measures are developed, especially more complex measures, requirements for some new data 
collection processes and systems have emerged. Where it makes sense to use existing systems, 
modifications are being made to those systems. Where it makes more sense to develop totally 
new systems that is the approach being taken. For instance, incident data is collected in one 
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statewide system [Virginia Operations Information System (VOIS)], and several other local 
systems. A lack of standardization in the number and definition of data fields collected has made 
statewide incident management reporting difficult. To address this, a major overhaul of VOIS is 
ongoing and will result in a much improved system for statewide incident management reporting. 
 
3a. What factors were considered when deciding to invest in data system improvements?  
 
How much will it cost, can it be done in house or should it be procured from a vendor, what 
impacts will it have on data entry, data quality, and overall business process efficiency? Also 
considered are who will use the data and for what purposes? 
 
3b. Who were the key people involved and how was timely consensus reached? 
 
The business owner(s), the chief(s) over the business owner(s), the head of the IT division are 
generally the key people involved in decisions about developing or modifying data systems in 
house. If the system is to be procured from an external vendor, the IT division will evaluate the 
impact the system may have on Virginia DOT’s operating system and existing data environment, 
but may not be involved in the investment decision. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? 
 
Yes, see discussion about Dashboard v.1 and v.2 above. There are plans to expand the use of GIS 
data in order to display geographic performance information. This requires a tremendous amount 
of work to establish the base map and begin overlaying data with spatial coordinates tied to the 
base map. 
 
4a. Have existing tools been modified or new tools been developed?  
  
As mentioned above, Dashboard v.1 and v.2 were developed specifically for performance 
reporting. The next generation Dashboard is under development now and will incorporate more 
measures and more features for displaying performance information. 
 
4b. How has enterprise tool development incorporated performance measures? 
  
Again, as mentioned above, Virginia DOT’s approach to data enterprise development is key to 
its ability to implement automated performance measures. The goal is to have all performance 
measures automated using data enterprise tools developed in house by Virginia DOT staff. 
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1. How have you used current data collection activities to feed performance measures?  
a. How do the data collectors in your organization incorporate performance measures data 
requirements in their overall data collection program?  
  
Invariably, data improvements efforts (of which the WSDOT has many) will benefit PM and 
reporting but there is no direct, explicit linkage between performance reporting needs and data 
collection or data base development. This is largely a function of limited staff and resources, 
outdated IT systems and evolving PM needs. At this time, WSDOT databases are not designed to 
include data that is specifically or solely for PM. But many measures of performance can 
supported from the data used for business operations.  

For example, WSDOT expects that many performance measures can be derived from the 
data marts (see Question 3) especially as measurement needs mature, become better defined and 
are or more predictable. External (such as legislators) and internal (such as agency management) 
customer needs are dynamic and may change frequently. They also require more immediate 
turnaround, making longer-term data base development options difficult.  
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
  
Other than some urban congestion measurement, there is no formal partnership  
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
  
See Question 3. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
No such plans or needs. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? a. What factors were considered when deciding to invest 
in data system improvements?  
 
Cost, time to complete and likelihood of success are key factors. The inherent need is seldom the 
issue, there is almost always consensus that “we need better or more data!” 
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WSDOT recently placed selected mainframe data and other sources of data into three 
data marts that are linked together. As a result, roadway geometrics, traffic, and collision data are 
now available to be mined using Hyperion. WSDOT also recently placed a lot of this data into a 
GIS environment at the request of the programming–planning business side to develop new 
strategies for planning and then also to scope projects. The quicker access to this type of data 
allows users to answer some performance-related questions in regards to the highway system. 

In general, the data warehouse initiative is providing information that managers have 
been requesting for years. WSDOT derives data from the original source systems—the so-called 
“legacy” systems—and reformat it for convenient and versatile querying. WSDOT is building 
the data marts one business area at a time as funding becomes available, using a unifying system 
architecture that will ensure that all the data fits together. This means that one can construct a 
report about a business problem without being limited by the boundaries of the source systems. 

Data marts are designed to be very versatile, so that various kinds of measurements can 
be obtained. If an identified measurement data were not available in the data mart, it might be 
derived from the source system by modifying how the data mart is populated. If the source 
system lacks the needed measurement data, that system would need revision 

The one area where major investments are considered is project delivery measurement 
and reporting. Legislative needs for managing projects, and enhanced reporting and 
accountability needs associated with two big revenue increase packages have made this a high 
priority. 

Recently, WSDOT completed the Critical Applications Modernization and Integration 
Strategy Project, undertaken as directed by a 2005–2007 Legislative Proviso. Eclipse Solutions, 
a consulting firm, examined 11 core technology systems which provide WSDOT both direct 
support of capital projects and information necessary for the agency’s accountability efforts. The 
study evaluated the systems from both a technical and business perspective, indicating how well 
they are fulfilling the agency’s business needs.  

According to the study, none of the eleven critical applications met even 20% of the 
agency’s current and future business and technical requirements. WSDOT is currently addressing 
the unmet needs through tremendous manual effort and use of multiple ad hoc systems. 
According to the study recommendations, WSDOT needs to replace 11 critical applications to 
achieve significant, long-term improvements in transportation investment decision making and 
day-to-day capital project, capital program, and financial management. 
 
3b. Who were the key people involved and how was timely consensus reached? 
 
In general, data experts, customers, and IT staff (project manager, developers, infrastructure, and 
support) are involved in any enhancement or new project discussions. Timely consensus is 
reached using project management techniques. WSDOT has an internal data council that 
prioritizes the resources available to modify systems. 

For the larger scale project management and reporting need, a series of external 
performance audits validated WSDOT’s requests and needs to replace many of the legacy IT 
systems to provide timely project management and project delivery information. After many 
audits and years of reviews, WSDOT has internal and external consensus but needs legislative 
funding to move forward: 

The study provided recommendations for a modernization strategy for system 
improvements or replacement. This strategy utilizes a phased approach to ensure WSDOT can 
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effectively deliver a system replacement initiative of this magnitude. The timeline extends over 
three biennia with the first phase in the 2005–2007 Biennium. Phase 1 included a feasibility 
study of 11 of the existing legacy systems and the establishment of the technical architectural 
foundation. 

The results of the critical applications modernization and integration strategy were 
presented to the Office of Financial Management, Information Services Board, and the 
Washington State Legislative Transportation Committees in December–January 2006. A 
supplemental budget funding request for Phase 1, the feasibility study, was not successful in the 
appropriation process; therefore, WSDOT is currently considering other options to continue the 
momentum of the project until funding can be obtained. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? a. Have 
existing tools been modified or new tools been developed?  
  
WSDOT is in the process: The GIS Workbench and ArcMap GIS are being used to display and 
analyze some performance data. The capabilities of GIS and the desire to use it for performance 
data analysis (so far very limited) have created an increased awareness of the value and need for 
accurate location data to be incorporated into enterprise databases. Without consistent methods 
of specifying location, data from various silos cannot be integrated for performance analysis. 
Planning for retooling of critical databases includes requirements for location references and the 
systems that maintain them. Tools are in development that will facilitate standardization of 
location data and collection of accurate location data and, at some point, better PM.  
 
4b. How has enterprise tool development incorporated performance measures? 
 
Hyperion Intelligence was selected as a query tool about six years ago; specifically because it is 
a vendor-neutral database access tool that can do virtually any kind of report building from any 
mainstream data source. It is a complement to the GIS Workbench, so that knowledge workers 
have both tabular and geographic data readily at their disposal. 

GIS use for PM has been an identified need but not a high priority in relationship to the 
more significant project management IT needs. WSDOT just started to display performance data 
using GIS and expects to do much more in coming Gray Notebook performance reports for 
congestion and safety.  
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he Washington State Transportation Improvement Board (TIB) is an independent state 
agency that provides grant funding to local government street and sidewalk projects. The 

agency has 455 projects in its current inventory and selects about 70 new projects per year.  
T 
 
 
QUESTIONNAIRE RESPONSES 
 
1. How have you used current data collection activities to feed performance measures? 
 
Our initial performance measures efforts focused on mining measures from our Structured Query 
Language (SQL) project database. Initial results helped us identify database improvements that 
brought the data we collect more in line with the data we measure.  

Our grant programs require applications and progress reports from local agency 
customers. Application information and data requested on progress reports were modified to 
coordinate with performance measures. 

Where performance measures input could not be obtained from our database, an intranet 
user interface was created to allow for direct data input by staff. 
  
1a. How do the data collectors in your organization incorporate performance measures 
data requirements in their overall data collection program?  
  
Our approach has been to integrate performance measures data collection into routine daily 
business practice. We have avoided separate staff activity to “populate your performance data.”  

Modifications made to database fields and customer reporting helped to integrate 
collection of the necessary data into routine project administration tasks. A small amount of 
unique tasking was required to, for example, move financial system data over to the performance 
management system. 
 
1b. How has your organization partnered with local governments, MPOs, and tribes in 
developing data sources for system performance measures? 
 
Our local government customers report on project progress using electronic forms provided by 
our agency. The forms are transferred to our project database and the data is mined by our 
performance management system. 

Our performance measures research includes case studies with customers to determine 
local impact. Customer surveys are conducted at project closeout to determine staff performance 
and the extent to which projects meet customer needs.  
 
2. How do you plan and prioritize improvements to data systems involved with PM (for 
example, development of data business plans)? 
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Improvements and modifications to performance systems are determined and prioritized by an 
internal performance team operating within an overall business process improvement (BPI) 
program that includes several implementation teams for each BPI subject area. 

Thus far, most IT system improvements, including creation of our Performance 
Dashboard Intranet application, have been completed using staff time and overtime. Some 
individual components of the project have not been implemented due to priorities set by the 
performance team.  

The agency has a data business plan that includes the performance dashboard software 
and its upgrades. 
 
2a. How do these plans, or other activities, improve or audit data quality, and help users 
understand appropriate uses and limitations of data?  
  
The performance team monitors data quality, reporting format, and data limitations and 
incorporates agency response into its priorities. Management reports on performance status and 
data issues at each of six annual board meetings. 
 
2b. How have plans been developed for more complex performance measures such as 
quality of life and sustainability? 
  
Our performance team has several projects to develop new performance measures. The two 
complex measures currently under development are time-lapse metrics that require data 
collection before a capital project and three years after completion. Obtaining data for time-lapse 
impacts on land value and accidents are two current priorities. 
 
2c. How do these plans incorporate broader data uses beyond performance measures? 
  
The data is used in a range of agency communication activities including newsletters and our 
annual report. The data is used to report progress and efficiency to the state governor and 
legislature and to support budget requests.  

Our Performance Dashboard software is used to report to the board, particularly on fiscal 
measures. This interactive reporting approach has greatly improved board confidence in project 
and financial controls. 
 
3. How have individual data collection systems been developed or modified to better 
support performance measures? 
  
TIB manages about 500 grant projects using a SQL database to track all project and customer 
information. The database was expanded to include fields or separate fields to isolate data 
needed by the performance system. 

New business practices were instituted to create data sources not previously available. 
For example, the date of incoming transaction requests were not tracked previously. We were 
able to establish a transaction time performance measure by dating all inbound requests and 
setting a processing expectation for staff. 
 
3a. What factors were considered when deciding to invest in data system improvements?  
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New management found the agency seriously out of balance and at risk of defaulting on financial 
commitments. Performance management was applied to establish a balance between project 
interests and financial sustainability.  

The governor subsequently instituted a new performance management program for all 
state government, a directive TIB was able to meet with current activities. In 2006, state voters 
enacted a sweeping performance audit program so we have plenty of impetus for PM. 
 
3b. Who were the key people involved and how was timely consensus reached? 
  
Management, IT, and performance team members were the front line of developing performance 
measures.  

Full consensus has not really been achieved. Performance Management is not an event, 
but an evolutionary process. Most staff sees the role of performance management in achieving a 
balanced agency with legislative support. A few still think that management considers it more 
important to meet performance targets than build projects. 
 
4. How have tools for displaying or interpreting data (such as GIS and microsimulation 
models) been incorporated into the development of performance measures? 
 
Our performance management approach evolved in three distinct steps. We started with no data 
and moved to manually manipulating data using Excel. The manual process gave way to regular 
automated Excel reports and then to creation of the Performance Management Dashboard 
Intranet application. Please see Figure 1. 
 
4a. Have existing tools been modified or new tools been developed?  
  
As described above, the existing SQL database was modified to support certain performance 
data. 

An Intranet application was developed using Macromedia Cold Fusion to display 
performance data in real time. The application uses Extensible Markup Language (XML) 
technology similar to the now common news pushing subscriptions available on the Internet. The 
system uses XML to call for data from the SQL database and recalculates measures each time a 
page is loaded.  
 
4b. How has enterprise tool development incorporated performance measures? 
 
Same as above answer. The SQL database and Performance Management Dashboard are 
Enterprise applications. 
 
 
TIB PERFORMANCE MANAGEMENT 
 
Five years ago, the TIB was running $35 million in the red and canceling projects due to 
outdated financial management. The agency, which issues transportation grants to local 
governments, used paper spreadsheets to hand adjust over $100 million per year in planned 

 



Washington State Transportation Improvement Board Perspective 73 
 
 

 
 

FIGURE 1  An example of the Performance Management Dashboard Intranet application 
 
 

expenditures. Monthly staff reports to the agency’s board provided only cryptic financial data. At 
one point, project inventory exceeded today’s performance target by more than 400 projects and 
payments were delayed up to 5 months at the end of the 1999–2001 biennium. The agency and 
its projects suffered from a lack of an automated financial system and performance monitoring. 
 
Learning from the Data and Setting New Targets 
 
Beginning in 2001, new management established automated financial systems, completed a 
balanced scorecard strategic plan and initiated new financial and administrative policies. The 
project inventory was reduced by more than 400 projects by setting performance benchmarks 
and pursuing resolution of many delayed projects. 

The agency eliminated its deficit and reduced overprogramming from 175% to 110%, a 
manageable level given the timing and history of project expenditure patterns. Timeline 
benchmarks for accounts payable helped establish necessary discipline in the processing of 
payments. 

The data from 12 years of project activity revealed historical patterns that proved 
invaluable to forecasting when the approved projects would actually demand payment. The data 
showed that demand for funds peak an average of 4 years after the initial project approval. The 
director asked staff to develop a financial demand model using the pattern of past expenditures. 
The model was tested against project sets with already known outcomes and proved that it could 
predict the likely expenditure demand within acceptable statistical tolerance. 

When the data started to be used by the agency, it became much easier to recognize and 
address potential project and data management problems. Corrective actions were taken to 
improve the timeliness and accuracy of the information and a more expansive PM effort evolved. 
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