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Abstract: The central research question in this article asks how performance 
management systems are employed in interorganizational governance networks 
designed to mitigate traffic congestion. Congestion management networks (CMNs) 
adopt performance management systems across regionally bound networks of 
state, regional, and local actors; and within these networks, performance data 
are often assumed to be directing policy strategy and tool selection. Drawing on 
existing frameworks for categorizing performance measures and policy strategies 
used within congestion management networks, the authors present data from case 
studies of four regional networks. The CMNs studied here were indelibly shaped by 
the funded mandates of the U.S. Department of Transportation with guidance from 
the major transportation reauthorization bills since the early 1990s. No uniform 
performance management system exists in the regional CMSs that were studied. 
Rather, the CMNs’ performance management systems are a construct of discrete 
and overlapping performance management subsystems. Making comparisons 
more difficult, CMN performance measures are tied to multiple policy domains 
(including economic, environmental health, and quality of life). Left unanswered 
are questions relating to the collection and analysis of performance data in 
terms of administrative and political drivers and the extent to which congestion 
management is ultimately the policy frame that drives action in these networks. 
Some suggestions are offered that may eventually lead to answering some of these 
questions through further empirical inquiry and modeling.

Keywords: communities of practice, governance networks, performance 
management, traffic congestion, transportation planning 
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Ask anyone what’s the biggest problem in San Diego, and you’ll probably hear 
“traffic.” However, if we have learned anything in the last decade, it’s that we can’t 
build our way out of congestion.

—2030 San Diego Regional Transportation Plan

As public problems are increasingly understood to be persistent and “wicked,” the 
existence of robust performance management systems operating within governance 
networks takes on even greater importance. This has been widely noted in the litera-
ture concerning policy networks (Rhodes, 1997), policy subsystems (Baumgartner 
& Jones, 1993), public sector networks (Agranoff, 2005), public management 
networks (Agranoff, 2007; Milward & Provan, 2006), and governance networks 
(Koliba, Meek, & Zia, 2010; Sorensen & Torfing, 2005). A body of research has 
begun to emerge that assesses the performance of interorganizational networks 
within the policy domains of social service agencies, emergency management, 
education, and community economic development (Agranoff & McGuire, 2003; 
Comfort, 2007; Meier, O’Toole, & Lu, 2006; Milward & Provan, 1998). Fewer 
studies, however, have looked at the role of performance management systems 
imbedded within interorganizational networks (see Frederickson & Frederickson, 
2006). This article contributes to the latter body of literature that looks at the role 
of performance management systems operating within governance networks by 
studying these systems as they are embedded within congestion management ef-
forts undertaken at the regional level.

“Performance management,” and the universal and particular performance 
measurement theories that shape performance management practices, may be 
viewed as the application of systematic and standardized criteria to assess the 
success of some action undertaken at an individual, group, organization, or inter-
organizational level (Moynihan, 2008). Donald Moynihan observes: “Performance 
management systems are designed to take information from the environment, 
through consultation with the public, stakeholders, public representatives, and 
[other relevant actors].” Performance management systems provide a means by 
which critical actors “engage in coding, interpreting and refining information from 
the external environment and internal stakeholders into a series of information 
categories such as strategic goals, objectives, performance measures, and targets” 
(Moynihan, 2008, p. 6). To be an effective performance management system, this 
analysis must be used by policymakers and other key decision-makers to guide 
collective action.

David Frederickson and George Frederickson (2006) describe the role that 
performance measurement processes play within governance networks aligned 
around the delivery of healthcare services and regulation. They pay particular 
attention to the ways in which performance measures are defined and valued by 
actors across these networks and conclude that the successful use of performance 
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management to guide network actions is hampered by some of the same factors 
that have an impact on the use of performance measures in individual organiza-
tions or institutions. They identify the costs of information, the access to adequate 
information, and the politics that surface when data is categorized and used to 
ascribe causality. Frederickson and Frederickson conclude that these challenges 
are accentuated when actors across multiple scales of government, business, and 
voluntary associations operate within a governance network.

In writing about the challenges of performance measurement in networked 
contexts, Beryl Radin observes, “The construct of the American political system 
calls for an assumption that the multiple actors within the system have different 
agendas and hence different strategies for change. Performance measurement 
should thus begin with the assumption of these multiple expectations and look to 
the different perspectives found [across the spectrum of network actors]” (2006, 
pp. 239–240). Thus, in complex, networked contexts, not only do the costs of data 
and the challenges posed by access to data pervade, but questions concerning what 
performance data are to be collected, which data matter, and how these data are 
used to inform decisions are embedded into ever more complex multi-institutional 
arrangements. These challenges may be particularly visible in the processes that 
networks undertake to define, collect, analyze, and use performance data to guide 
decision-making and collective action.

The present study examines the extent to which these challenges persist across 
interorganizational governance networks that attempt to manage traffic congestion. 
The integration of performance management systems into congestion management 
networks (CMNs) has been supported through the major transportation reautho-
rization bills beginning with the Intermodal Surface Transportation Efficiency 
Act (ISTEA) of 1991 and extending to the 2005 SAFETEA-LU. As a result, the 
U.S. Department of Transportation (USDOT) has played an extensive role in the 
developments of CMNs at the regional level and the use of performance manage-
ment systems by these networks as a part of their core planning and operational 
functions. The study was intended to answer several questions: “Does a common 
framework for interpreting network performance exist across a congestion man-
agement network?” and “Do congestion management networks possess tangible 
performance management systems?”

The unit of analysis of this study is the regional CMN, an interorganizational 
governance network comprising a range of federal, state, regional, and local 
organizations and institutions, including the USDOT, state agencies, regional 
metropolitan planning organizations (MPOs), public transit agencies, county and 
local governments, private contractors, employers, and “travelers” across a region, 
among others. CMNs exist to plan for and implement a variety of congestion man-
agement strategies. In part as a result of federal mandates and technical assistance 
programs, many CMNs have consciously integrated performance management 
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systems into their planning and operating functions. The discussion that follows 
will describe how the causes of traffic congestion are delineated within the field 
of congestion management as well as how the field understands the consequences 
of congestion management for other areas of public concern, including environ-
mental, economic, and quality-of-life issues.

There are some case studies of congestion management networks within the 
public administration literature. Recent cases include Dolly’s case study of Se-
attle Metro’s “Commute Partnerships” (2002), which is used as a teaching case 
of Electronic Hallway that tracks the 20-year evolution of the region’s congestion 
management network. Agranoff has studied the Des Moines Metropolitan Plan-
ning Organization and the extent of its partnerships with regional actors (2005). 
Goetz, Dempsey, and Larson (2002) undertook a comparative case study analysis 
of metropolitan planning organizations in an effort to discern what distinguishes 
effective MPOs from noneffective MPOs. Vogel and Nezelkewicz (2002) con-
ducted a case study of the MPO for the Louisville metropolitan area, conclud-
ing that substantial pressures were affecting the region’s capacity to coordinate 
across local jurisdictional lines. The present study adds to this body of literature 
by drawing on a series of case studies of four congestion management networks 
completed by one of the authors.

The article begins by defining the role of a performance management system 
within an interorganizational network, drawing on Moynihan’s (2008) Interactive 
Dialogue Model and then considers the types of performance measures that are 
commonly employed across the congestion management arena. It is argued that 
a certain set of assumptions regarding the relationship between the causes and 
effects of traffic congestion guide the selection of strategies pursued by congestion 
management networks. These assumptions inform the framing of performance 
goals and, ultimately, the uses of particular performance measures. Drawing 
extensively on existing models, we reconstruct the performance measurement 
framework that has emerged within congestion management based on standards 
for measuring congestion rates, the causes of congestion, the impacts of congestion 
management strategies, and the impact of congestion on the environment, land-
use patterns, quality of life, and local economic development (Porter, Suhrbier, 
Plumeau, & Campbell, 2008; Weisbrod, Vary, & Treyz, 2001). Following this is 
a discussion of the range of congestion management strategies employed by con-
gestion management networks under the auspices of one of five different kinds 
of policy strategies commonly adopted across the field and an examination of the 
range of actors mobilized within congestion management networks. A composite 
map, or conceptual model, of an ideal type of congestion management network 
is introduced.

Case studies are drawn from four CMNs noted for their robust congestion 
management efforts. We pay particular attention to the role of the MPO, the exis-
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tence of critical governing communities of practice, and the existence of visible 
performance management systems. Based on the case study data, it is concluded 
that the performance management systems in each of these regions are manifested 
through one (or more) of four possible formats: the use of real-time data; episodic 
data collection and dissemination; modeling and forecasting; and program/project 
evaluations. Some consideration is given to the extent to which the prescriptions 
regarding performance management systems directed by the USDOT have been 
implemented. We conclude with some considerations for future research pertaining 
to performance measurement processes in governance networks

Performance Management Systems in Governance Networks

Viewed through the lens of organizational behavior (Mintzberg, 1983), complex 
systems dynamics (Boland & Fowler, 2000; Holloway, 1999), and organizational 
learning (Moynihan, 2008), performance management systems operating across 
organizational and interorganizational contexts are interlocking processes that 
are intentionally designed to manage the flow of feedback within or across units. 
Effective performance management systems will provide ongoing support to the 
implementation of collective actions derived from the analysis of performance 
data. Theodore Poister describes performance management in terms of a con-
tinuous cycle of inquiry that encompasses the collection and processing of data, 
the analysis of the data, and the utilization of the analysis to adjust actions and 
behaviors. Poister posits that the analysis of data is carried out through the act of 
rendering comparisons over time, across units, and against internal targets and 
external benchmarks (2003, p. 16). The analysis of data should lead to decisions 
regarding strategy, program delivery, service delivery, day-to-day operations, 
resource allocation, goals and objectives, and performance targets, standards, and 
indicators (p. 16). Moynihan (2008) describes the processes needed to link data 
evaluation, decision-making, and action as centering on the role of formal and 
informal “interactive dialogue” about performance data.

Dialogue around performance data “will not necessarily engender consensus 
and agreement,” Moynihan asserts, for “this depends greatly on the homogeneity 
of the actors involved, their interpretation of the data, their ability to persuade 
others, and their power in the decision process” (2008, p. 112). He asserts that ef-
fective performance management systems facilitate the use of “dialogue routines” 
that “require a commitment of time by staff and a setting where performance 
data that might otherwise be ignored is considered. . . . Such routines provide an 
opportunity to access information, make sense of this information, and persuade 
others” (p. 110). In effective performance management systems, actions and 
strategies are collectively agreed upon, and “those made responsible are not only 
given the task but also the rationale, thus, enabling them to understand the ‘what’ 
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and ‘why.’ Through understanding this, there [comes] an increased likelihood of 
implementation” (Savas, 2005, p. 136). Within performance management systems, 
“Dialogue forms a basis of social cooperation” through which commitments around 
common agreements are reached. Moynihan concludes that “interactive dialogue 
therefore acts as a social process that helps to create shared mental models, has 
a unifying effect, and helps to develop credible commitment for the execution 
phase” (2008, p. 111).

Performance management systems are guided by the performance measure-
ment theories that inform the mental models and decision heuristics of critical 
actors. These mental models are often shaped by certain assumptions regarding 
the ascription of causality and assumptions regarding the relationship between 
inputs, processes, outputs, and outcomes. It has been suggested that the greater 
the consensus around the relationship between causes and effects, the more robust 
the performance management system (Moynihan, 2008).

Moynihan asserts that the rationale for advancing performance management 
systems is “based on the logic that the creation, diffusion, and use of performance 
information will foster better decision making in government, leading to dividends 
in terms of political and public accountability, efficiency and budget decisions” 
(2008, p. 10). In short, it is assumed that “performance measurement is a stimulus 
to strategic behavior” (De Bruijn, 2001, p. 21) that, in theory, should ultimately 
lead to effective outcomes.

The USDOT offers a set of very clear suggestions for how regional CMNs should 
integrate performance management into their network governance. Meeting these 
criteria qualifies regions to apply for several large grant programs, including Con-
gestion Mitigation and Air Quality (CMAQ) and Urban Partnership Agreements. 
Given the emphasis the USDOT places on performance management, and the level 
of specificity it provides around the construction of a performance management 
system (see Figure 1), one may conclude that CMNs are a particularly useful venue 
for studying the role of such systems in interorganizational networks.

Congestion Management Performance  
Measurement Theory, Strategy, and Structure

Traffic congestion emerged as a public policy problem during a time of increas-
ing awareness of the causes and consequences of environmental pollution and 
the increased demands that traffic congestion makes on the quality of life and 
economic vitality of regions. Traffic congestion is defined as simply “too many 
travelers on roads and highways at the same time” (Porter et al., 2008, pp. 2–6). 
Over the course of the past four decades, traffic congestion has been singled out 
as a contributor to air and noise pollution, global climate change, and economic 
and time inefficiencies, a threat to travelers’ safety, and a negative influence on 
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regional quality of life. Congestion is estimated to waste 4.2 billion hours of time 
nationwide, at an annual cost (including time and wasted fuel) of $78 billion. 
The cost of delay and wasted fuel was $710 per traveler in 2005. These costs 
reflect only the direct travel-time costs (based on value of time), not secondary 
impacts on the economy (Porter et al., 2008, pp. 2–9). Traffic congestion is also 
a major contributor to air pollution and the emission of greenhouse gases due to 
the increased vehicular emissions from excess idling and acceleration associated 
with persistent traffic congestion (Colvile, Warren, Mindell, & Hutchinson, 2001; 
Delucchi, 2000).

The causes of high traffic density are often understood in terms of infrastructure 
or capacity limits, population growth, and sprawl. Traffic congestion on highways 
is caused “when traffic demand approaches or exceeds the available capacity of 
the highway system. Traffic demands vary significantly depending on the season 
of the year, the day of the week, and the time of day. Also, capacity can change 

Figure 1. Federal Highway Administration Performance Measurement System 
Guidelines

1.	 Create an MPO committee that addresses performance measurement
The process of developing and implementing performance measures requires a com-
mitment of time and resources. One way to acknowledge this reality from the outset is 
to plan for a sustained group of practitioners devoted to the complex tasks of selecting 
measures, identifying data sources and tools, and deciding the best frequency of analysis 
and distribution of performance findings.

2.	 Discuss what measures are ideal and use them to motivate data and tool development
Given the rapid evolution of automated travel data collection technology, it is helpful to 
discuss performance measures beyond those that are supported by current capabilities. As 
one element of a performance measurement effort, transportation agencies within a region 
may jointly wish to define the most appropriate measures and associated data needs.

3.	 Build performance measurement into traveler information programs
A number of regions have developed systems to provide the public with real-time infor-
mation on the condition of the transportation system (e.g., location and severity of delays, 
location and status of accidents, status of the transit network, weather-related traffic 
problems, disruptions from special events).

4.	 Develop a regular performance report
Many transportation agencies are reporting transportation performance measures on a 
regular basis. Even a very simple report providing one or two performance measures can 
have a positive effect in broadening the discussion over investment priorities.

5.	 Involve managers with day-to-day responsibility for operations in the process of develop-
ing performance measures
Agencies responsible for major investment decisions often take the lead in developing 
performance measures. However, it is critical that this process involve practitioners who 
are concerned primarily with day-to-day operation of the transportation system.

Source: USDOT, 2009.
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because of weather, work zones, traffic incidents, or the mix of drivers and vehicles 
on the road” (Porter et al., 2008, p. 2-6). Some factors may be predictable, such as 
the normal fluctuation of traffic during rush hour. Some causes yield predictable 
traffic patterns, such as work zones and the timing of traffic control devices. Other 
causes of congestion are less predictable, such as weather, traffic accidents, and 
special events. The causes listed above are decidedly episodic and may be man-
aged through coordinated action and planning. Large or growing populations are 
often cited as the root cause of traffic congestion. Ultimately, congestion stems 
from a lack of capacity to accommodate all of the travelers opting to be on the 
roads on any given time. Episodic and unpredictable factors temporarily constrain 
this capacity.

Table 1 provides an overview of the range of possible congestion measures 
employed within the transportation planning field. In addition to measuring the 
causes of congestion, several measures are used to gauge the rates of congestion, 
with volume/capacity being the most widely used. Another set of performance 
measures concerns the consequences of congestion. These consequences have been 
widely understood as falling into one of five categories: environmental impacts, 
atmospheric impacts (pertaining to greenhouse gas emissions in particular), impacts 
on land use patterns, economic impact, and overall quality-of-life indicators. A 
final set of performance measures pertains to the assessment of strategies pursued 
to mitigate traffic congestion.

Performance measurement implies certain assumptions regarding causality—
namely, that inputs into the system (however defined) shape the processes under-
taken, which in turn produce certain outputs leading to short, intermediate, and 
long-term outcomes (Poister, 2003). Claims regarding the validity of particular 
couplings of causes and effects, and, ultimately, problems and solutions, are 
made by and through certain combinations of policy actors operating within and 
across governance networks (Koliba, Meek, & Zia, 2010). In a sense, the build-
ing of a performance management system around a set of assumptions regarding 
a relationship between causes and effects, inputs and outputs, and outputs and 
eventual outcomes is grounded in validity claims made by certain combinations of 
stakeholders and network actors. While a common appreciation of the relationship 
between causes and the consequences is clearly shared by congestion management 
professionals, the challenge lies in providing more uniformity across systems and 
ensuring that data will provide policymakers with actionable information.

Since it was first recognized as a public problem, congestion has been viewed 
as a matter of regional scope, extending “beyond one jurisdiction’s boundaries 
and [requiring] collaboration with many different organizations; in border areas, 
even with other nations” (Porter et al., 2008, p. 5-14). Over the course of the 
past four decades, new institutional arrangements have evolved to form the basis 
of regional governance and implementation structures that increasingly rely on 
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real-time performance data to develop models and plans around which traffic 
congestion may be mitigated.

The development of congestion management networks has been fueled, in part, 
by federal mandates calling for the development of regional transportation plans, 
the ongoing monitoring of congestion rates, and the implementation of policies 
and programs designed to mitigate congestion. “The Intermodal Surface Trans-
portation Efficiency Act (ISTEA) of 1991 and the resulting planning regulations 
incorporated [travel] demand management actions in several components of [a] 
mandated urban transportation planning process (US DOT, 1993)” (Meyer, 1999, 
pp. 586).

The strategies pursued to mitigate the causes of congestion extend across a 
wide range of policy tools pursued alone or as suites of policy tools organized 
around a concerted congestion management effort. Congestion management spe-
cialists categorize these strategies in terms of the places within the transportation 
system through which the intervention is to take place. The categories include 
the development of new highway infrastructure; placing limits on the expansion 
of new infrastructure; more efficient use and design of existing infrastructure; 
initiatives designed to limit the demand for roadways and reduce vehicle miles 
traveled (known as travel demand management); and improvement of transit 
systems through expanding and improving mass transit systems and promoting 
multimodality (traveling by means other than single-occupancy motor vehicles, 
thus reducing vehicle miles traveled) (Cambridge Systematics, 1996; Federal 
Highway Administration [FHWA], 2004; Meyer, 1999; Porter et al., 2008). Table 
2 lists the range of congestion control strategies currently being undertaken by 
CMNs. “Given the regional impact on congestion resulting from the region’s unique 
combination of commuters and visitors, collaboration of agencies and organiza-
tions within the region is critical to improving transportation system performance 
(Porter et al., 2008, p. 5-14).

The USDOT (2009) describes the networks that have evolved to implement 
these strategies as “institutional arrangements” devised through “agreements 
and organizational structures both within transportation agencies and between 
agencies.” These arrangements may take the form of “forums that regularly bring 
together transportation planners and operations practitioners as well as agreements 
that promote involvement of management and operations practitioners in planning 
processes, or that promote a regional planning perspective within an operations 
environment.” In other words, CMNs are structured around the planning for, and 
implementation of, a range of congestion management strategies. Figure 2 repre-
sents the range of possible network actors implicated in regional CMNs. This map 
was devised through a combination of literature review and the coding of network 
actors in the four case studies discussed further on. Lines and arrows are used to 
signify the flow of financial, human, and knowledge capital. Institutional actors 
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are presented in rectangles. Contracted actors are represented in the dotted ovals. 
The various groups, committees, and teams that are critical to the functioning of 
the network are represented in the circle. Figure 2 provides a very preliminary 
display of a flow chart configuration of an “ideal type” of CMN.

Some critical actors operating within a CMN include metropolitan planning 
organizations (MPOs), state transportation agencies, the range of contract agents, 
regional, county, and local governments, and the travelers themselves. Regional 
MPOs serve as a central actor within each of these cases. Some regions already 
had regional government organizations (councils of governments that were already 
focusing on urban development and land use) or a regional planning agency (fo-
cused on rural/suburban development and land use). In total, there are 381 MPOs 
in the United States (Bureau of Transportation Statistics, 2009; GAO, 2009).

The organizational structure of MPOs across the CMN cases studied here 

Table 2. Classification of Transportation Control Initiatives 

Type of strategy Congestion control initiative

Expand capacity (supply of roadway) Expand highway infrastructure

Limit growth of capacity Land use and growth management 
Management & operations: Use 
existing capacity more efficiently

Integrated corridor management strategies
Episodic controls 
ATMS-type traffic signalization improvements (ITS) 
High-occupancy vehicle (HOV) priority lanes/facilities 
Right turn on red, flashing yellow 
Traffic engineering improvements 
Incident-management systems
Ramp metering systems at highway entrances

Travel demand management Mandatory employer trip-reduction programs (ECO)
Voluntary employer trip-reduction programs 
Trip-reduction ordinances
On-street parking restrictions 
Maximum parking ratios
Carpool and vanpool programs 
Telecommuting 
Alternative work schedules/compressed workweeks 
Marketing, advertising  & education
Road and congestion pricing
VMT and emissions fees 
Fuel and other at-the-pump charges 
Parking charges 
Transit service improvements 

Multimodality Multimodal Transportation Corridor Investment
Bicycle and pedestrian facilities/programs  

Source:  Cambridge Systematics, 1996.  
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takes one of two forms: either situated in a department or division of a regional 
governance body or a stand-alone transportation planning and programming 
organization. Regional governance bodies are often referred to as councils of 
governments (COGs) that are governed through regional advisory boards made up 
of local government officials. COGs often coordinate a region’s land use, natural 
resource, and transportation strategies. MPOs housed in COGs are generally staffed 
by a COG’s transportation division. Stand-alone MPOs, such as the one in Orlando, 
exist to provide plans that satisfy the conditions necessary for the receipt of federal 
transportation funding for capital, operating, and planning assistance. MPOs are also 
housed in local or regional planning organizations. Depending on the context, MPOs 
may be either the lead organization or the network administrative organization 
for the congestion management network (Provan & Kenis, 2007).

State governments and agencies can also play a significant role in CMNs. Some 
state transportation departments develop statewide and corridor-level congestion 
management plans and also provide technical, logistical, and operational support 
to regional MPOs. State DOTs often contract with engineering and construction 
firms to build or maintain state highways. In instances in which metropolitan re-
gions span more than one state boundary, a number of state DOTs and other state 
government entities will be involved.

Figure 2. Prototypical Congestion Management Network: Actors and Ties
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Metro-area public transit systems that are not run by COGs may operate as 
nonprofit, for-profit, or government-run entities. They may be structured as gov-
ernment corporations or regional transit authorities as well. Some regions may 
have multiple public transit systems that are differentiated by mode (public, light 
rail, subway, etc.) or geographic scope. Public transit systems are often critical 
to regional congestion management strategies. Highway authorities and private 
toll-road operators are common in highly urbanized areas and serve as actors 
within CMNs.

Local and county governments play a critical yet oftentimes ambiguous role in 
CMNs (Dolly, 2002). In regions with regional governance structures, local gov-
ernments will often have an official role in the governance of the COG through 
regional advisory boards. Local governments are often chiefly responsible for 
the maintenance of local roadways as well as local land use decisions through 
zoning. Their public works staff surveys and maybe repairs local bridges, shoul-
ders, culverts, and roadways. Their zoning and planning commissions and boards 
usually must weigh in on critical transportation designs considerations. Local 
law enforcement and emergency responders are critical in enforcing congestion 
management strategies that involve incident management and the enforcement of 
laws and rules designed to decrease congestion.

With the rise in the use of indirect policy tools like grants and contracts to 
deliver public goods and services, much of the project and program implementa-
tion used by CMNs are delivered by third-party contractors or grantees. Road 
construction and engineering firms are hired to build new roads, modify existing 
infrastructure, implement traffic monitoring systems, and other strategies designed 
to expand capacity and improve the efficiency and effectiveness of existing ca-
pacity. Universities are asked to assist in the development of new engineering, 
performance measurements, forecasting, and modeling projects. Nonprofit and 
for-profit service providers may be involved in public information campaigns, 
employer trip-reduction programs, car and van pooling, and other demand-
management strategies.

Employers in a region are often targeted as critical actors. In some regions, 
traffic-reduction ordinances mandate that employers of a certain size implement 
measures to reduce the vehicle miles traveled (VMT) by their employees. De-
velopment fees may be levied for new facilities that are forecasted to increase 
traffic volumes. In other instances, employers may be offered incentives, such as 
vouchers or discounted public transit passes, to obtain voluntary compliance with 
certain kinds of demand management strategies.

Individual travelers play a key role in CMNs. The number of travelers on re-
gional roads and highways is often used to inform critical congestion measures, 
such as VMT. Individual travelers are often the targets of public education and 
incentive programs designed to reduce the number of vehicles on the roads at any 



534  ppmr / June 2011

one time. Travelers are also subject to regulations enforced through fees, tolls, 
and law enforcement measures. Ultimately, public officials responsible for high-
way infrastructure are accountable to the citizenry. MPOs are looking to provide 
the public with real-time data about the performance of the region’s congestion 
management system.

The Role of Performance Management Systems in Selected 
Congestion Management Networks

The configuration of performance management systems in CMNs is illustrated 
below with reference to a series of case studies of regional networks undertaken 
by one of the coauthors in collaboration with other associates at Cambridge 
Systematics and Resource Systems Group. The full results of these case studies 
appear in a final report that is cited throughout (Porter et al., 2008). The case 
studies were developed from a variety of data sources. Particular attention was 
paid to how and to what extent these networks defined and used performance 
measures to monitor progress and, in many cases, to make decisions regarding 
future actions. Key informants within each network were interviewed (Miles & 
Huberman, 1994); public documents, Web sites, and internal documents were 
examined (Woodrum, 1984). All of these data sources were used to create case 
studies using a standardized outline format that permitted comparison across cases 
(Yin, 2009). The sections of each case study report included relevant background 
information, details pertaining to the planning process, congestion management 
strategies, the uses of performance measurement data, specifics about the structure 
of the network, and funding issues.

The four cases studies deal, respectively, with the CMNs in Dallas–Fort Worth, 
Texas; Minneapolis–St. Paul, Minnesota; Orlando, Florida; and San Diego, Cali-
fornia. These areas were selected because of the level of innovation they have 
undertaken in recent years to mitigate congestion (Porter et al., 2008, p. 1-2). 
They were identified through an informal Delphi survey of industry experts. 
Table 3 presents an overview of some of the pertinent congestion measures, and 
population sizes and growth patterns in each region. Several commonalities may 
be found across these cases. All have sizable metropolitan populations, and each 
metropolitan area has seen a substantial growth in congestion rates as measured 
by delays in traveler hours over the course of the past 20 years.

Each of the four regional CMNs places emphasis on a different combination of 
congestion mitigation strategies. Orlando, for instance, emphasizes improving inci-
dent response to alleviate congestion caused by traffic accidents. Dallas–Fort Worth 
tends to emphasize traffic signal improvements and the promotion of alternative 
modes of travel. Minneapolis–St. Paul has focused on extensive freeway ramp me-
tering systems that regulate the number of vehicles entering the highway and also 
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allows buses and carpools to have travel-time advantages over single-occupancy 
vehicles. San Diego has undertaken travel-demand management and operational 
strategies, including vanpool programs and high-occupancy toll lanes.

In each of these instances, networkwide programs, initiatives, and projects have 
been created that are governed through interorganizational project teams, program 
staff, groups, or committees comprising a range of professional administrators, 
engineers, elected officials, industry representatives, and the citizenry at large. 
Table 4 outlines the place of the regional MPOs relative to regional governance 
structures. It also lists the governing groups, committees, and task forces employed 
across each region to manage networkwide activities. Funding sources that fund 
congestion management planning, performance monitoring, and strategy imple-
mentation are listed.

The governing bodies of each of these regional networks may be described 
as “communities of practice” (CoPs) (Agranoff, 2005; Koliba & Gajda, 2009; 
Snyder, Wenger, & de Sousa Briggs, 2003). To a certain degree, CoPs operate as 
“social learning systems” where practitioners connect to “solve problems, share 
ideas, set standards, build tools, and develop relationships with peers and stake-
holders” (Snyder et al. 2003, p. 17). Of particular interest here is that the CoPs 
are a critical locus of regional performance management systems, serving as the 
place where performance data are discussed, decisions are made through these 
discussions, and implementable actions are subsequently followed. Although the 
case study methodology did not extend into an exanimation of the dynamics of 
these groups, teams, committees, and taskforces, one would anticipate that they 
are spaces where the “interactive dialogue” about performance measures takes 
place (Moynihan, 2008).

In all four of the regions under study here, there is clear evidence of the 
adoption of all five FHWA practices for integrating performance management 
into CMNs (see Figure 1). In some cases, more than one “MPO committee” is 
responsible for performance measurement. These groups are listed in Table 4. The 
full extent to which these groups effectively carry this out cannot be determined 
through the present study. All four regions have developed traveler information 
programs using real-time data-collection systems (see Table 5). All four regions 
develop regular performance reports, sometimes with separate reports issued by 
MPOs and state DOTs. As a result of these groups and performance management 
systems in place, it is evident that managers, engineers, and planners are involved 
in the day-to-day responsibility for operations in the process of developing—and 
using—performance measures (USDOT, 2009).

In each of the four cases, performance management systems were identi-
fied, with the results presented in Table 5. All the regional CMNs relied on 
some combination of real-time performance data, episodic compilations of 
statistics, congestion management strategy evaluations, and modeling and 
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forecasts. Real-time performance data systems are most often used in conges-
tion management strategies that focus on the management of existing capacity. 
Real-time data are used to regulate the coordination of traffic signals and signs, 
incident management programs, and traveler information systems. Oftentimes, 
more than one agency in the region compiles congestion management statistics 
into episodic, annual reports. These reports are used in making planning and 
other strategic congestion management decisions. The evaluation of individual 
congestion management strategies is often undertaken in terms of grant and 
contract reporting. These data may, or may not, be included in regional data 
compilation reports.

Computer model simulations and forecasting are used by those responsible for 
planning in the CMNs studied here. The sophistication of MPO technical forecast-
ing abilities varies widely. Some MPOs only have the data and technical expertise 
to conduct traditional “four-step” models, while others are able to develop fore-
casts using more advanced “activity-based” models (GAO, 2009). The traditional 
four-step model forecasts trip outcomes as individual events and rarely considers 
behavioral processes (Domenich & McFadden, 1975; Goodwin & Hensher, 1978; 
McNally, 2000). In contrast, the activity-based framework attempts to improve 
the understanding and prediction of travel behavior by recognizing the complexity 
of activities and travel decisions (Goodwin & Hensher, 1978; McNally, 2000). 
Activity-based models are needed to model more complex transportation-related 
policy problems, such as air quality and climate change (GAO, 2009). The San 
Diego region has been using activity-based models since 2004, Dallas–Fort Worth 
began using these models in 2009, but Orlando and the Minneapolis–St. Paul do 
not yet appear to use activity-based planning.

There is no uniform performance management system in the four cases under 
study here; rather, multiple performance management subsystems are at work in 
each of the four regional CMNs. A CMN’s performance management system is a 
construct of both discrete and overlapping performance measurement processes. 
Some regions have attempted to provide an overarching umbrella that includes all 
performance measurement activities, most notably San Diego’s Integrated Perfor-
mance Management framework and Orlando’s Central Florida Consortium.

All the regions studied here have at least one, and often two, annual or biannual 
compilations of performance data. These reports draw on national congestion data, 
such as the Texas Transportation Institute’s Urban Mobility Report, to provide both 
time series data and comparative data. They also synthesize real-time data and other 
measures of congestion causes, congestion rate, and congestion impact that have 
been adopted within a region. These reports are often written either by state DOT 
planning divisions or regional MPOs. In some cases, as in Minneapolis–St. Paul, 
these two entities generate separate reports. In San Diego, each agency develops its 
own reports, and certain combinations of actors are primarily bound together through 



Koliba, Campbell, and Zia / Congestion Management Networks  541 

the sharing of real-time performance data and standard performance measures.
Some regional adoption of standards for measuring congestion rates may be 

observed. In addition, some regions have adopted common indicators to convey 
congestion measures to the public. For example, Orlando’s Tracking the Trends 
and the annual State of the Region reports of Dallas–Fort Worth’s North Central 
Texas Council of Governments provide the public with indicators of congestion 
from year to year for the entire region.

Real-time performance measurement is being adapted to both operational- and 
planning-level functions of CMNs. These cases underscore how the real-time 
data systems typically used in operations are now cycling back into planning 
through the incorporation of real-time data into computer simulation modeling 
and forecasting. The CMNs studied here use extensive modeling and forecast-
ing to predict the consequences of design interventions. These models and 
forecasts are then compared to real-time data, with conclusions drawn from 
these triangulations.

Discussion

This study of performance management systems in four CMNs leads to several con-
clusions pertaining to the nature of performance management systems in these types 
of networks. The first three points center on the general conclusions drawn from the 
study. Areas in need of further research are also suggested. Points 4, 5, and 6 pertain 
to some areas that call for more empirical inquiry or theoretical development.

1. The Measurability of Traffic Congestion and the Relative Homogeneity of 
Shared Mental Models of Its Causes and Consequences

This study of four CMNs suggests that the pervasive use of performance data to 
guide planning and operations in CMNs is anchored in a common framework and 
language for measuring congestion levels and impacts. Conceptually, traffic conges-
tion is a social problem that is extremely amenable to scientific explanation. Conges-
tion management is, in turn, guided by a set of industry standards and metrics that 
have evolved through engineering studies, computer modeling, systems planning, 
and economic and environmental impact assessments. As a result, it is necessary to 
consider the extent to which a “performance measurement culture” (Frederickson 
& Frederickson, 2006) has been promulgated by the coupling of federal prescrip-
tions and a commonly shared set of professional standards and measures. These 
professional standards are largely determined by transportation, civil, and in some 
cases, environmental engineers, planners, and modelers employing the most cur-
rent research methods and data-collection technologies. The professional engineers, 
planners, and, public administrators who work in DOTs, MPOs, public transit 
organizations, highway authorities, engineering and construction firms, and some 
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divisions of local government have established a common language for defining 
congestion rates, congestion causes, and some of the consequences of congestion, 
and thus may be said to be united through a common mental model.

2. The Federal Government as a Driver of Performance Management  
Development

The USDOT, particularly through the Federal Highway Administration, has contrib-
uted to the development of the performance management systems of the CMNs in 
the four cases studied here. At the programmatic or project level, performance data 
are often collected and even mandated to be collected through the range of federal 
grants and regulations initiated by the USDOT. The apparent role of the FHWA 
performance management guidelines (see Figure 1) in shaping regional network 
practices points to the kind of roles that federal-level agencies can play in shaping 
network practices. Although the kind of data that flowed through the performance 
management systems of the ones under study here varied, the existence of multiple 
forums through which performance data are collected and utilized to inform decision-
making is noteworthy. The major role that federal resource flows and regulations 
played in building this capacity speaks to the possible benefits that federal influence 
can play within governance networks that undertake other policy functions.

3. The Heterogeneity of Intranetwork Performance Management Systems

The range of performance management systems within the CMNs under study 
here employed performance data in different ways: as real-time data systems, in 
annual reports, through models and forecasting, and for the evaluation of specific 
programs and projects. Each of the regions studied here drew on all of these strate-
gies, leading to the conclusion that CMN will likely possess multiple performance 
management subsystems that are a construct of discrete and overlapping forms. 
Network actors with particular stakes in specific policy and programmatic strate-
gies often collected and analyzed data based on their own sets of metrics. This 
finding leads to the conclusion that despite the role of the USDOT in building 
performance management capacity in these regions, the nature of this capacity 
will probably vary. It is very likely that the variation may eventually be shown to 
be the result of differences in the existing modeling capacity, the organizational 
cultures of key institutions, or the degree of collaborative capacity that persists 
across the network (Zia et al., under review).

4. Persistent Questions About Cultures of Performance

The extent to which a “culture of performance” (Frederickson & Frederickson, 
2006) is evident in these cases needs to be explored in greater detail. Although the 
studied networks employed similar mental models concerning the causes and con-
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sequences of traffic congestion, just how and to what extent congestion data were 
used to inform actual policy, programmatic, and project decision-making remain to 
be seen. Frederickson and Frederickson (2006) observe that when performance data 
are used for political purposes to undergird an argument for or against continued 
support of a given initiative, administrators are likely to approach performance 
management systems with caution. Deborah Stone’s (2002) examination of the 
role of measurability and numeracy in framing policy problems and solutions is 
worth noting in this context. The selection of performance standards in the CMNs 
studied here was probably undertaken through an extensive web of highly political 
dynamics. Program advocates, environmental and land-use advocates, regional 
developers, local governments, and area landowners are often able to access and 
comment on the range of performance data collected in each region. Given these 
factors, the depth and breadth of performance management systems across each of 
these cases suggest that the common commitment to performance measurement, 
at least on the part of those most directly associated with the core planning and 
operations of the CMN, are noteworthy. The “science” of congestion management 
is clearly evident in the kinds of performance measurement frameworks adopted 
across the transportation field. The extent to which the culture of performance 
that appears to persist across the CMNs studied is actually isolated from the sites 
of real power and decision-making authority needs to be studied.

5. The Need for Deeper Study and Modeling of Communities of Practice 
Responsible for Collecting, Discussing, and Using Performance Data

A more focused study of the dynamics occurring within the range of groups, teams, 
committees, and councils dotting the networked landscape of each case is needed. 
These groups serve as spaces in which actors from a variety of organizational and 
institutional interests engage in some kind of collective decision-making process 
around matters of networkwide interest. The use of interactive dialogue processes 
(Moynihan, 2008) undertaken by communities of practice to evaluate performance 
data might be a central focus of such a study.

The noted systems theorist R.L. Ackoff observes that “system performance 
depends critically on how the parts fit and work together, not merely on how 
well each performs independently; it depends on interactions rather than on 
actions. Furthermore, a system’s performance depends on how it relates to its 
environment—the larger system of which it is a part—and to other systems in 
that environment” (1980, p. 27). This point is echoed in other studies of network 
performance (Frederickson & Frederickson, 2006; Meier, O’Toole, & Lu, 2006). 
It is likely that some CMNs are more tightly coupled than others. The multiscale, 
multijurisdictional settings in which regional networks operate mean that a de-
finitive assessment of how and to what extent a network is “performing” is very 
difficult to determine. The interview subjects for the case studies noted how a 
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host of independent factors, such as gas prices, shifts in the state of the regional 
economy, the proclivities of local government jurisdictions, and the influence of 
interest groups all play a role in shaping outcomes over and above the range of 
factors found in traditional congestion management practices.

More detailed case studies focusing on the role of national, regional, and lo-
cal politics in regions are needed. There is need for agent-based models of these 
governing dynamics in which the performance metrics most prominent to each 
agent’s decision heuristic are blended with the decision heuristics of other agents. 
The extent to which conflicts arise over which performance measures to count 
needs to be documented and eventually modeled.

6. The Need for Understanding How Congestion Goals Compete or Align with 
Other Policy Goals

Although it is commonly understood, and often appreciated, that professional 
engineers steer the day-to-day operations and programs of CMNs, strategic di-
rection is generally provided through a variety of formal and informal planning 
processes that extend beyond congestion management, into the realms of land use, 
environmental and economic development, and other dimensions of regional and 
urban planning. Moreover, MPOs are increasingly choosing congestion manage-
ment strategies that also aim at improving multiple outcomes, including air quality, 
mobility, accessibility, quality of life, and mitigating greenhouse gas emissions 
(Cambridge Systematics, 2010). A sole focus on congestion management outside 
the context of broader community goals and policy domains may result in the 
adoption of strategies that are contrary to an integrated regional vision of all these 
policy domains (Reinke & Malarkey, 1996).

In addition, little is known about how congestion management indicators and 
measures combine, commingle, or compete with other planning and operating sys-
tems (Moynihan, 2008; Radin, 2006). Further complicating matters is the relation-
ship between congestion management and policy and administrative considerations 
of different policy foci, like transportation planning more broadly, environmental 
management, land-use planning, and economic development initiatives. It may 
turn out that the congestion management network is not the appropriate unit of 
analysis at all, given the promulgation of regional planning processes that occur 
across different regions and integrated across multiple policy domains.

The four case studies do not enable a determination of the extent to which 
a commitment to performance has actually led to effective outcomes. The re-
gions studied here suffered from persistent congestion problems that spurned 
innovation. The data flowing through their performance management systems 
demonstrated that traffic congestion was a growing problem in the region (see 
Table 3). The extent to which these data fueled successful mitigation efforts 
needs to be explored.
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Conclusion

When performance is understood within a network context, questions inevitably 
must be raised concerning whose measures count and who decides whose measures 
count (Frederickson & Frederickson, 2006; Radin, 2006). Ultimately, performance 
assessment is as a central feature in the governance of networks, underscoring the 
important role of accountability regimes in these contexts. Moynihan concludes that 
“there is likely to be no single definitive approach to a.) interpreting what performance 
information means and b.) how performance information directs decisions” (2008, p. 
102). Although this assertion seems reasonable, the continued study of CMNs may 
provide an extremely compelling site for further exploring such matters.
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