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The Federal Highway Administration provides
high-quality information to serve Government,
industry, and the public in a manner that pro-
motes public understanding. Standards and
policies are used to ensure and maximize the
quality, objectivity, utility, and integrity of its
information. FHWA periodically reviews quality
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to ensure continuous quality improvement.
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This report provides a state-of-the practice description
of domestic and international practices for key perfor-
mance indicators (KPIs) in public-private partnerships
(PPPs). The report is based on a comprehensive
literature review and eight case studies from
Australia, British Columbia, the United Kingdom,

and the United States. The concept for this report
came from an implementation strategy in Public-
Private Partnerships for Highway Infrastructure:
Capitalizing on International Experience (FHWA.-
PL-09-010), as well as Linking Transportation
Performance and Accountability (FHWA-PL-10-011)
and Construction Management Practices in Canada
and Europe (FHWA-PL-05-010). The report identifies
how government-developed performance measures
reflecting societal goals such as congestion manage-
ment or environmental impact are translated through
KPIs and included in project documents for designing,
constructing, operating, and maintaining transporta-
tion facilities. The report shows that it is possible to
align projects with these higher goals. The findings
are applicable to agencies that wish to align overarch-
ing organizational and societal performance measures
through KPIs not only to PPP projects, but also to
conventionally bid projects.

The following summary conclusions provide a basis
for the recommendations of this study. The report
contains the background, methodology, and details
on which these findings are based. Chapter 6
discusses the conclusions and recommendations

in greater detail.

Summary Conclusions

Alignment of Agency Goals With Performance
Measures and PPP Project KPIs

Ideally, agencies will be able to align their higher level
goals with performance measures and individual PPP
KPIs. All agencies are striving for this goal. This report
documents several examples of this alignment, but
none of the agencies has achieved a completely

seamless alignment of project KPIs with its
overarching agency performance measures. The
largest challenge in this goal is the evolving and
dynamic nature of both the agency performance
measures and the project KPls.

Dynamic Nature of KPIs and Performance
Measurement Over Time

Some cases illustrate the necessity of a dynamic
approach to performance measurement because
service or asset requirement expectations are likely
to change over time. In some instances, the measure
and the indicator used have an inherent ability to
evolve because the indicator is oriented toward
trends in particular measures. In other instances,
provisions are put in place to modify measures

over the contract period.

Alignment of Performance Data With Agency
Performance Management System

As U.S. highway agency performance management
systems continue to mature, PPP performance data
will need to be integrated with these systems to
ensure optimal network operations. It is important
to collect performance data during the concession
period in a manner consistent with the agency’s
network management approach. This implies that
the data will also be used to verify PPP performance.
The alignment of these measures is challenging.

As these systems evolve, PPP project data collection
formats and reporting structures will also need to
evolve to be consistent with the overall network
management approach.

Use of Asset Management Plans in Addition
to KPIs

Although specific performance measures or key
performance indicators are used to categorize and
track the quality of operations and maintenance
services, the asset management plans proposed
at time of selection, agreed to at time of contract
close, and modified (per contract provisions) over
the contract period are clearly a significant dimen-
sion of the overall approach to asset management
in a PPP arrangement.



Executive Summary

Focus on Outcomes Rather Than Outputs
The agencies are evolving performance measures for
use in internal operations and with their contractors’
measures. Increasingly, these measures focus

on outcomes rather than outputs. In some cases,
this has evolved from the agency promulgating a
lengthy set of prescriptive measures to negotiating
key outcomes. This negotiation provides the local
government or the contractor more latitude in how
to achieve results, rather than dictating that the
contractor or local government achieve many
detailed performance indicators.

Emphasis on Service Requirements Versus
Asset Condition

Specific performance measures and KPIs used
across the cases vary, but more recent cases
illustrate more emphasis on service requirements
than asset condition.

Use of Incentives

Incentives used are positive and negative, with the
latter appearing to be more prevalent. In general,
positive incentives are more associated with overall
contractor performance, while negative incentives are
more associated with compliance to specified service
or asset requirements. Some projects include a strong
emphasis on incentives for outcomes, such as reward-
ing the availability of travel lanes. Penalties and
deductions to payments are also included, but the
contract emphasizes rewards for performance

above negotiated minimums.

Creation of an Asset Management Culture

A theme in all of the case studies is creating an
ongoing asset management culture in the PPP

organization that fosters a high level of service
during the life of the contract and that attempts
to preserve a substantial remaining service

life at the handback point.

Opportunity for More Use of KPIs in Design
and Construction

While the use of KPIs for operations and maintenance
is pervasive in this study, the application of perfor-
mance measurement during design and construction
is noticeably absent in the case study projects. Given
that many PPP projects are upgrades of existing
networks, there is an opportunity to apply KPlIs to
measure network performance during design and
construction. The broad agency performance mea-
sures that apply to operations and maintenance

should also apply to projects during design and
construction. As performance-based management
systems mature, they can be broadened to cover
design and construction of PPP projects and more
traditional forms of project delivery.

Focus of Handback Provisions

Handback provisions are generally asset focused
and rely almost exclusively on residual service life
specification. This practice introduces a significant
auditing effort at the conclusion of the contract

and the potential for disputes. The nature of these
provisions also tends toward negative, compliance-
oriented incentives.

This study offered considerable insights into the
evolution and application of performance measure-
ment for PPP projects. Obvious trends toward the
application of performance-based management
systems were found in many sectors, including
transportation. Examination of the PPP agreements
showed trends in how agencies mandate perfor-
mance measures and KPIs while allowing for flexibil-
ity in changes that will occur over the term of the
agreement. The case studies demonstrate the viabil-
ity of PPP projects for meeting critical infrastructure
needs. The interviews with agency officials also
provided insights on how the agencies and projects
have evolved to better meet the goals of their
customers and society.

The results of this study can be summarized in the
following recommendations gleaned from literature,
case study document analysis, and interviews.

1. Align project performance measures and KPls
with overarching agency goals.

2. Plan for the dynamic nature of performance
measures throughout the PPP life cycle and
handback.

3. Do not rely completely on KPIs to align agency
goals and project performance, but strive to
create an asset management culture through
asset management plans that are continuously
improved throughout the concession period.
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Similarly, keep the number of programmatic
and project-level measures and indicators to a
manageable number. Focus on measures and
indicators that result in outcomes instead of
data outputs.

Consider asset management plans during
procurement and concession agreement
negotiation.

Continue to develop and apply KPIs during
design and construction to help align all types
of projects to agency goals.

Explore outcomes-based handback provisions
rather than compliance-oriented means.

Recognize that KPIs are not the only means of

ensuring contract compliance during decades of

design-build-operate-and-maintain projects.

Focus on customer needs and societal goals in
addition to asset condition.

Unique agency locations and user demands
necessitate unique agency goals, performance
measures, and strategies, which are developed
most effectively by involving upper manage-
ment, stakeholders, community residents, and
end users in the process.

Key Performance Indicators in Public-Private Partnerships






This report provides a state-of-the-practice description
of domestic and international practices for key
performance indicators (KPIs) in public-private part-
nerships (PPP). The report is based on a comprehen-
sive literature review and eight case studies from
Australia, British Columbia, the United Kingdom,

and the United States. While the report focuses on
PPPs, projects of all delivery methods, traditional

and innovative, can benefit from the findings.

The primary audience for this report is State and
Federal agencies that are developing PPP programs
and wish to align these programs with the overall
strategic objectives of their agencies. The use of
definitive performance measures to drive agency
decisions and resource allocation is a relatively recent
development in the U.S. highway industry. Likewise,
the use of PPPs as an integral part of highway net-
works is relatively new in the United States when
compared to the international community. The U.S.
highway industry can benefit from the experience of
the international community in the development of
KPIs for PPP projects and their alignment with over-
arching performance measures because international
agencies have applied these practices for a longer
time than the United States.

Clear and consistent definitions for performance
measures and KPlIs are critical to appropriate applica-
tion, but the definitions for performance measures
and KPIs differ from country to country and even in a
single country. The research team synthesized defini-
tions from a number of sources.!"%** The following
definitions are provided for purposes of this report:

Performance measures are derived from the

programmatic levels of service sought by the
transport agency and imposed contractually

as broad classifications of desired outcomes

required of the contractor.

Key performance indicators are more specific
milestones in or components of performance
measures that serve as precursors to indicate
progress toward the eventual achievement of
the desired performance measures.

Performance measures are the broad classifications
of desired outcomes required of the contractor. They
are reflected by contractual goals and statements
of increasing and decreasing specifics ensuring a
specific, establishing a specific, or implementing

a specific for a project. Key performance indicators
typically include, but are not limited to, elements
such as project benchmarks, targets, milestone
dates, numbers, percentages, variances, distribu-
tions, rates, time, cost, indexes, ratios, survey data,
and report data. These definitions are useful in
understanding the results of and conclusions on
the information gathered from each case study.

The core findings of this research are based on eight
international and domestic case studies. The study
approach involved three primary phases: (1) literature
review—reviewing existing documentation for PPP
projects and literature containing KPI information,

(2) data collection—obtaining detailed information
via communication with foreign practitioners, and

(3) synthesis—synthesizing final results and
documentation.

The literature review collected data on current
international and domestic approaches to perfor-
mance management and KPIs. The literature review
included both transportation and nontransportation
sectors. From this review, the team captured theory
and practice on performance-based management
systems. The results of this review provided an
understanding of the need for performance-based
management systems, a summary of theoretical and
applied models, and a basis for developing a compre-
hensive case study protocol. The literature review
findings are reflected throughout the report and in
the annotated bibliography in Appendix A.



Chapter 1: Introduction

Data collection involved gathering information from
eight PPP project case studies and information

from the agencies in which they operate. The team
developed a data collection instrument in the form of
a case study protocol to collect comprehensive and
consistent information from the foreign and domestic
practitioners. Many of the detailed findings derive
from a rigorous content analysis of the PPP agree-
ments. The content analysis of the documents was
augmented by discussions with project and agency
personnel when available. Table 1 summarizes the

eight case studies.

TABLE 1. Case study overview.

1-595 Corridor Florida Broward County,
Improvements Department of Florida,
P Transportation United States
Metro Vancouver,
Golden Ears Bridge TransLink British Columbia,

Canada

Kicking Horse
Canyon Phase Il

British Columbia
Ministry of
Transportation

Golden, British
Columbia, Canada

Government

Eastlink Victoria State Melbourne,
Government Australia
Virginia o
Capital Beltway Department of Northern Virginia,
. United States
Transportation
CLEM7 North- . .
South Bypass Uiy (?ounml o Brishane, Australia
Brisbane
Tunnel
M25 Highways Agency London, England
Airport Link Queensland State Brisbane, Australia

The research team synthesized the data by exploring
patterns across the literature and case studies. The
team used the categories discovered in the content
analysis to organize the results. The results were

presented to the Federal Highway Administration
(FHWA) oversight panel for this research as an
additional form of validation. The following categories
were used for analysis and presentation of results:

b Operations and maintenance
b Design and construction

b Handback requirements and KPI evolution

This research report contains six chapters, including
this introduction, and three appendices. This organiza-
tion is meant to provide a context for the research,
describe the basis for its findings, and present the
results and recommendations in a concise format.
The following is a summary of the sections and
appendices for this report:

b Chapter 2: Background
The background summarizes the findings from
the literature review. It takes a broad approach
to examining performance-based management
systems to provide a context for the study.
It discusses the need for performance-based
management, the relationship between PPPs
and performance-based management, who
is using performance-based management
systems, and the outcomes of measuring
performance.

b Chapter 3: Performance Management Models
After discussing the fundamental principles
of performance-based management systems,
this section presents models developed
by the Dutch Ministry of Transport, Public
Works, and Water Management and the
American Association of State Highway
and Transportation Officials (AASHTO) Task
Force on Performance Management. It also
includes insights from the literature on how
to develop performance measures.

b Chapter 4: Case Studies
After describing the approach to the
literature review and content analysis, this
section provides the case study approach
and a summary of the case studies. The
case study summaries are limited to a high-
level description of the project context
and PPP agreement.



) Chapter 5: Case Study Findings
This section presents the raw data for each
case study. The information consists of a
blend of KPIs and performance requirements
from the language in the PPP agreements.

b Chapter 6: Results and Conclusions
The research findings are presented in this
section. The results and conclusions are
based on the patterns and trends found
in the literature review, case studies, and
discussions with agency and private
sector personnel.

) Endnotes
This section includes the references to the
citations in the report.

b Appendix A: Annotated Bibliography
This section expands on the references and
provides an abstract for relevant journal
articles, agency plans and reports, research
reports, government articles, and Web site
gateways.

b Appendix B: Case Study Protocol
This section includes the case study protocol
used for the content analysis and agency
interviews.

b Appendix C: Example Summary
Operations and Maintenance KPI Tables
This section includes KPI tables from the
PPP case study agreements.
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Chapter 2: BACKGROUND

2.1 Introduction

The purpose of the background is to define the
state of practice in the use of performance measures
and KPlIs in PPPs for highway design, construction,
maintenance, and operations. The background
demonstrates the need for and benefits of using
performance-based management systems in PPPs
to fund and manage U.S. transportation network
improvements. It also offers a brief history and
evolution of performance-based management
systems in transportation agencies.

oor road conditions cost motorists $67

billion a year in repairs and operating

costs and cost 14,000 Americans their
lives. One-third of America’s major roads are
in poor or mediocre condition and 36 percent
of major urban highways are congested."”

The background presents highway agencies in the
United States and abroad that use performance
measures to successfully manage their highway
systems and provides the framework the organiza-
tions use to apply these measures to their manage-
ment process. It also provides valuable insight for
creating useful and effective performance measures
to anchor the management framework. Finally, the
background describes the challenges and benefits
of using performance-based management practice
to govern highway systems.

2.2 Public-Private Partnerships and
Performance-Based Management

PPPs are a delivery method that is integrally linked to
performance management systems. PPPs generally,
but not always, use capital acquired by the private
sector partner to supplement or, in some cases,
replace the need for publicly arranged financing

of highway design, construction, operations,

and maintenance.

Performance measures and the PPP project delivery
method are relatively new concepts in the United
States. A possible justification for the PPP concept
is the ability to attain high-level societal or perfor-
mance measures related to environmental improve-
ment, congestion mitigation, trip reliability, quality
enhancement, or public safety improvement. In
many cases, the linkage is an integral part of the
solicitation, award, and monitoring of the project
throughout its life.

This report examined case studies from around the
world to determine if it was possible and beneficial
to link performance goals to specific project goals.

Raising the Grades
5 Key Solutions

% INCREASE federal leadership in
infrastructure to address the crisis.

% PROMOTE sustainability and resilience
in infrastructure to protect the natural
environment and withstand natural and
man-made hazards.

* DEVELOP national and regional infra-
structure plans and complement a national

vision and focus on system-wide users.

* ADDRESS life-cycle costs and ongoing
maintenance to meet the needs of current
and future users.

% INCREASE AND IMPROVE infrastruc-
ture investment from all stakeholders.

FIGURE 1. American Society of Civil Engineers guiding
principles on infrastructure improvement.



Chapter 2: Background

Performance-based management was initially
referred to as a “transportation asset management
system” by practicing foreign countries. Australia,
Canada, Great Britain, Japan, and New Zealand are
recognized as innovative leaders in performance-
based management and have applied this methodol-
ogy for nearly two decades.® Several of these
countries’ infrastructure agencies established them-
selves on principles of performance measurement,
such as Japan’s Ministry of Land, Infrastructure, and
Transportation (MLIT) and Queensland, Australia’s,
Department of Transport and Main Roads. Others
attained this program by way of government policies
and acts requiring the use of measurable standards
and targets for government ministries and agencies,
similar to the British Columbia Ministry of Transpor-
tation. No matter the journey, various developed
countries around the world are profiting from its use
while others, including the United States, are only
beginning to realize the system’s effectiveness and
potential for inducing success.

he approach of using performance

measurement to manage highway

systems is a more recent phenomenon
for a number of U.S. highway agencies.®

Built on the notion of better understanding and
controlling outcomes, the concept of using perfor-
mance measurement to manage the efficiency of
services and programs has been in the United States
for over half a century. It was introduced under titles
such as “RAND Corporation’s system analysis” in the
1950s and “planning-programming-budgeting sys-
tems” in the 1960s.® However, the approach of using
performance measurement to manage highway
systems is a more recent phenomenon’ for a
number of U.S. highway agencies.®

The process has been in development for about 40
years, but has made only incremental advancements
each decade in the transportation sector. The 1970s
and 1980s found Ohio, Pennsylvania, Washington,
and Wisconsin creating maintenance management
systems using performance indicators to reflect the
scope and scale of the programs being performed at
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that time.® In the early 1990s, Florida, Minnesota,
Oregon, and Utah defined an early set of performance
benchmarks for transportation after realizing that
broader performance measurement focusing more
on the outcomes of government programs was
needed.”® In the mid-1990s, more State departments
of transportation (DOTs) and metropolitan planning
organizations (MPOQOs) began to establish and apply
more comprehensive approaches to performance
measurement in transportation systems.

Over the past 10 years, more State DOTs and MPOs
have turned to performance-based management in
response to the limited resources for transportation
systems and the resounding plea from the public for
increased accountability in government programs
before more tax dollars are spent on highway proj-
ects.® All State DOTs now track asset condition

and safety data, vital elements of a comprehensive
performance management system, and are
progressing toward a full and successful
application of this system.®

Performance-based management systems have been
proven effective for a range of scenarios. As a result,
a wide variety of programs and organizations outside
the transportation sector use this technique. In 2002,
the Office of National Drug Control Policy implement-
ed and executed a performance measurement system
with an overall goal of reducing the supply of and
demand for illegal drugs in the United States with
great success."”

A similar management system based on overall goals
and daily manageable control objectives was intro-
duced to a small division in a growing Hewlett Pack-
ard company; in 5 years, the division became the
company’s most profitable."” Outside the United
States, Japanese businesses for years have applied

a similar management procedure termed “policy
deployment” (a strategic, direction-setting methodol-
ogy used to identify business goals as well as formu-
late and execute major change management projects
throughout an organization) and have continually
achieved goals."?

Observing the success of such an approach, the
executive and legislative branches of the U.S.
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government adopted the same policy in the 1993
Government Performance Results Act and have used
it to govern planning in cabinet-level departments

. 0 ince implementing a more focused
with success.!?

performance measurement system,

Noting this success, some U.S. transportation VDOT's construction ontime performance

agencies have begun to use performance-based has improved from 20 percent to 90 percent
management systems. California’s DOT (Caltrans) .
has used performance management and perfor- and construction on-budget performance has
mance measures extensively in program areas such improved from 51 percent to 90 percent.®

as maintenance and operations, programming and

budgeting, and project delivery.®

The Missouri DOT (MoDOT) also uses perfor-
mance-based management extensively and
has implemented an effective user informa-
tion tool called “Tracker” to monitor and 1.00
publicly report its performance results. W Average FY 2008
An example from Tracker system is shown 0.90 o O 1st Gir FY 2009
in figure 2. Former MoDOT Director Pete M 058 LRy 049
Rahn said the purpose of the Tracker tool is
to inform the public of “what we [MoDOT] = 0.70
do well, what we don’t do so well and what
we are doing to get better.” "

Travel Index on Selected Freeway Sections
Kansas City Metropolitan Averages

B 2nd Qir FY 2009

index

0rd @i FY 2009

Trave

0.60

DESIREC
TREND

The New York State DOT (NYSDOT) is ex- —

panding its performance management pro- 0.40

gram from individual units in the DOT to the AM. Peck P.M. Peak @
entire agency. This DOT uses “dashboards” Hours

to track and report performance measures to

the public, stakeholders, and agency.® FIGURE 2. MoDOT Tracker system.

For more than 10 years, Maryland’s State Highway
Administration has been using performance manage-
ment. It now uses its measures for program areas
such as budgeting and programming, program

management and project delivery, operations, and pem— T Bia s B P E
monitoring of results, feedback, and communication.®

The Florida DOT (FDOT) is recognized as a national
leader in performance measurement and has a
systematic approach to decisionmaking that is both —

driven by policy and supported by data collection, key m—r DASHBOARD
elements of a successful performance management PR e
system.®

P

E
Finally, the Virginia DOT’s (VDOT) performance ¥o
management program uses a “dashboard” similar ?':
to NYSDOT's to report performance results (figure 3). b ,
Using a performance-based management system has £ i
resulted in commendable benefits for VDOT. Since
implementing a more focused performance FIGURE 3. VDOT Dashboard system.
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Chapter 2: Background

measurement system, VDOT's construction ontime
performance has improved from 20 percent to 90
percent and construction on-budget performance
has improved from 51 percent to 90 percent.®

Performance measurement system application offers
both challenges and benefits. A major challenge of
applying a performance-based management system
is coming to a reasonable agreement in an agency on
common goals and the strategies to achieve them.!"?
In addition, the magnitude and complexity of current-
ly operating transportation networks poses issues for
implementation. These issues will arise specifically in
the areas of organization, analysis, consistent data
collection, and application of information based on
performance measures.®

erformance measures are only part of

the solution. Managers and elected

officials need to make good decisions
based on these measurements for the
process to be a success.®

Along with the challenges are limitations to the
performance-based management system for trans-
portation agencies. First, performance data alone

do not answer the question of why certain outcomes
occurred (i.e., they may not tell the story behind

the numbers). Second, some outcomes, such as the
prevention of undesirable events, cannot be mea-
sured directly. Third, performance measures are only
part of the solution. Managers and elected officials
need to make good decisions based on these mea-
surements for the process to be a success. Last,
each agency has different issues and problems
based on specific locations and unique underlying
circumstances. It is unrealistic to develop a one-size-
fits-all performance management system that will
create absolute solutions for every DOT or MPO.®
Therefore, different methodologies are likely
necessary for individual agencies.

Although performance management systems have

limitations, the benefits clearly outweigh the chal-
lenges. Highway agencies using the system view it
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as an essential management tool that allows them to
prove and improve their performance in delivering
service with the benefit of making better decisions.?

erformance-based management
systems] hold government agencies
accountable to road users and the public

at large for funding, constructing, maintaining,
and operating the highway network.®

Performance-based management facilitates
communication within the agency and with the
public, improves accountability, and yields a more
balanced and sustainable transportation system.®
Agencies using the system are also experiencing a
much-needed increase in investment from stakehold-
ers and the public in their transportation projects
and programs.® Performance measurement systems
create strong partnerships between the agency and
its stakeholders and the general public that assure
better transportation systems are developed while
existing systems are improved.'"

AASHTO has determined, from numerous examples
of success, that the system allows for more efficient
allocation of increasingly scarce resources while
assisting in the development and justification of
budget and project proposals. Most important, it
holds government agencies accountable to road
users and the public at large for funding, constructing,
maintaining, and operating the highway network to
an increasingly higher standard.® This ultimately
leads to a better transportation system for today
and tomorrow.

The application of performance-based management
systems has the potential to improve the nation’s
transportation network. The use of performance
measures and KPIs in PPP projects is imperative
because contract terms must align the partners over
the course of the project, which in some cases can be
more than 30 years. The use of performance-based
management systems has increased rapidly in the
transportation sector over the last decade, and this
section of the report highlights some of the leading
agencies’ successes and challenges.



Performance-based management systems are based
on a set of common principles and strategies. This
section provides a discussion of these concepts to
aid understanding of performance measures and
key performance indicators. After a discussion of
nonindustry-specific performance-based manage-
ment systems, this section presents a fundamental
performance management model developed by
the Dutch Ministry of Transport, Public Works, and
Water Management and ends with a presentation
of an applied model developed by AASHTO.

An examination of performance-based management
strategies in use across many different disciplines and
organizations yields a general framework for the
system. Before all else, the general purpose of a
performance-based management system is to cultivate
accountability. To achieve this purpose, the formula for
the system must contain four components: strategy,
community, budget, and evaluation.® Strategy, found-
ed on the organization’s mission, contains specific
goals tied directly to specific targets and benchmarks
used to set the direction for the organization. This
element is subject to continual refinement. Community
is the involvement of stakeholders in establishing these
goals and targets. Stakeholders have a strong notion
of what is realistic for these objectives, so their input
should be highly valued. The budget element assures
that resources are properly aligned with program
activity in a manner that is consistent with the strategy.
The results of the program performance indicate the
best allocation of resources to reach the targets. Finally,

efore all else, the general purpose of a
performance-based management system
is to cultivate accountability. To achieve
this purpose, the formula for the system
must contain four components: strategy,
community, budget, and evaluation.®

evaluation is the element that dictates what changes
need to be made to the strategy based on the perfor-
mance results and feedback. Evaluation should force
the interests of budget and community to converge
in the creation of strategy.”® To be successful,
performance-based management should contain
these four components and be a cyclical process.

The Dutch Ministry of Transport, Public Works, and
Water Management developed a model (figure 4,
see next page) that defines performance in terms of
levels.™ The performance levels begin at the most
basic specification level of material and processing
and range through systemwide performance mea-
sures. Moving from one level to another in the
model involves the transfer of risk through a contract
between the agency and the designer, builder, or
operator, depending on how the project delivery
system is defined.

Starting from the bottom, the Dutch model outlines
five levels for highway construction, maintenance,
and systems operations:

5. Basic materials and processing involve current
standard specification requirements, including
individual material selection and processing
issues.

4. Materials properties are specified by the agency
in traditional project delivery and include items
such as elasticity, plasticity, fatigue, and com-
pactibility—elements of a project that can be
optimized by the contractor.

3. Construction behavior and practices involve
the behavior of the construction in terms of
engineering properties. For example, elastic
and plastic deformation and durability can be
specified by the agency. Under performance
specifications, construction and materials may
be left to the discretion of the contractor.
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Safcty, comfort, accessibility
ravel lime, ele.

structures. Performance requirements
that link to road users are translated into
requirements for the pavement surface,

load-carrying capacity, etc.

Friction, evenmess, noise reduction,

such as skid resistance, smoothness,
noise reduction, and evacuation of

precipitation. Traditionally, this is the
owner’s responsibility, but it may be

Construction Behavior

and Practices durability, ctc.

Strength, bearing capacity,

transferred to the contractor through
an alternative contract delivery method.

Resistance against fatigue,
deformation, cracking, cte.

1. User and societal demands are

the highest level of the pyramid. The
driver wants a road that is usable, safe,
environmentally sound, and reasonably

voids, elc.

Composition, grading,

accessible via different modes of traffic
and demand. This level involves an
alignment of high-level project goals
with broad agency performance require-

FIGURE 4. Pyramid of relationships.

Examples include labor placement, equipment
selection, and time to construct to best address
weather and environmental conditions.

2. Functional performance requirements look at
specific aspects of the products included in the
contract—from embankments to drainage to

ments. This is fundamentally the owner’s
responsibility in traditional delivery, but
portions of this are transferred to the
concessionaire in a PPP delivery.

The model developed in the Netherlands further
establishes a relationship between the form of
contract and levels of requirements, although not

a straightforward (one-to-one) relationship. As
shown in table 2, level 2 requirements are applicable
in maintenance performance, design-build (D-B),
design-build-maintain (DBM), and PPP contracts.

TABLE 2. Requirement levels used in different delivery methods.

. er Demand ona 0 0 0 0
: : . ped heg ( 0 | 0 |
Traditional —) — — X x
Maintenance N X x x x
Performance
D-B — X X Con Con
DBM — X Con Con Con
PPP X x Con Con Con
0 1o

X: The first or highest level at which the owner can specify performance requirements.

x: In many cases these levels will be also used for considerable parts of the project. A contract for a typical highway project will
always have a hybrid character in the sense that parts of a project must be specified on different levels.

Con:
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. During initial development of a project, the owner should always start with Level 1, reasoning down to the desired contract level.
The contractor will have to translate contract specifications down to instructions for its personnel, on Level 5 or even lower.



But when desired lifetime is longer than the contract
time under DBM and PPP contracts, there might be
risks that make it necessary to use level 3 require-
ments, in which the contractor must ensure future
construction behavior.

The Dutch performance model aids understanding of
the relationship between highway performance at its
most basic level and how that performance can be
shared in a PPP delivery. In PPP contracts, the agency
and concessionaire agree on terms at levels 1 and 2.
The concessionaires work with their designer and
constructor team members to encompass the
performance of levels 3, 4, and 5.

In this model, the traditional design-bid-build
contract specifications start at level 4 by describing
the material requirements and methods used to place
the materials. As the contract types move to alterna-
tive delivery, the specification requirements can be
described at progressively higher levels that reflect
functional performance requirements and, at the
highest performance level, user demands or

needs under a PPP contract.

Nonsector-specific performance-based management
systems and an understanding of fundamental
performance issues in transportation provide a
context for a highway-specific performance manage-
ment framework. AASHTQ'’s Task Force on Perfor-
mance Management has used this context to develop
a basic framework specifically for transportation
performance management. The association believes
that a proper framework must be practical, focused,
cost-effective, and consistent with what is measured,
how it is measured, and how the measured data are
presented while also quantifying agency performance,
driving interest and participation in achieving im-
provement, and aligning the measurement activities
with outcomes and objectives.? As figure 5 shows,
AASHTO'’s fundamental process for performance
management consists of five phases. The first phase
is the selection of appropriate performance measures
to evaluate the agency in critical program and service
areas. This is followed by monitoring and reporting
the performance results. The third phase consists of
analyzing the results and identifying key factors that
influence performance and opportunities for

Key Performance Indicators in Public-Private Partnerships

improvement. Subsequently, resources must be
distributed to the system in a manner that drives
better results. Finally, progress in achieving results
should continue to be monitored and reported. The
process cycles back to the third step and repeats.®

According to AASHTO's Task Force on Performance
Management, for a highway agency to have a com-
prehensive performance management system, these
basic principles of the performance management
process must be integrated into every function in
the agency, including the following:

b Policy development and long-range
planning—Set the goals and objectives of
the agency with input from elected officials,
stakeholders, transportation interest
groups, and the general public.

Performance Management Process

Select measures to assess
performance in key
program/service areas

l

Track and report
performance results

l

Identify key factors
— influencing performance and
opportunities to improve

\J

Allocate resources to
drive better results

)

Continue to monitor
and report progress

FIGURE 5. AASHTO performance management framework.
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) Programming and budgeting—Use perfor-
mance results to direct resources and effort
where the potential for improved performance
is the greatest and most important.

b Program, project, and service delivery—
Measure an agency's performance in delivering
projects on budget and on schedule as an
effective tool for establishing credibility and
accountability.

D Systems operations—Address congestion
and safety by measuring traffic conditions,
delay, clearance time for incidents, work zone
delay and safety, snow and ice removal, and
other system parameters.

b Monitoring and reporting results—Track and
report performance results to identify opportu-
nities for improvement and allow adjustments
to be made in the policy and long-range plan-
ning process, resource allocation, delivery,
and operations.

f what is measured and presented
is not understood, the system is
inevitably ineffective.!"

The basic process of performance management
presented by AASHTO is a key element to having a
successful performance-based management system
and can be implemented at the planning and decision-
making levels in an agency. Along with this essential
process, leaders in using performance management
for transportation systems stress a few critical ele-
ments of the methodology. Stakeholder input in
developing performance measures for the system,
strong data collection strategies, benchmarking both
inside and outside an organization, and development
of a management system that is modally focused are
just a few points of perpetual emphasis.” Further-
more, use of before-and-after studies of the highway
system as additional feedback in any decisionmaking
processes is strongly encouraged. These studies
should be coupled with graphic and visual

Moving Minnesota Projects
Projects On Schedule ¢ Status Report: November 2002

[ Tavgat: 0% of prejocts 00 o Sehade o
O Srye of lesk Dobeid achwchils

| Buslress Plan Tevgel: (00% of tamatea
| RS projmels o sach Sieict will be el by

| Feb, 28, 3003
[ Whoo Acome  Norwarnbar 2602 |
:Mm Oviuber 2002 i

4 of 4 Projects

" Advariages for Transit E lﬁh Bottlenecks

8 of 17 Projects

Interregional Carridors |
{ 25 of 28 Projects

FIGURE 6. Minnesota DOT performance management measurement example.
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presentations of performance results for the public
and top agency decisionmakers to view because “if
what is measured and presented is not understood,
the system undoubtedly will be ineffective”" (see
figure 6). The agency leaders also insist that collected
performance data not lay dormant; they must be used
in decisionmaking and improving performance for
this system to be effective. Finally, many agency
leaders have picked a handful of what they consider
the most important performance measures, namely in
the area of safety, and designated them “core perfor-
mance measures.” They insist that these goals be met
at the end of each cycle of the framework process.
This is done while monitoring smaller, and still
valuable, performance measures.!”

Useful performance measures are requisite elements
of a successful performance-based management
system. In general, performance management
system measures should be controllable, actionable,
realistic, flexible, accurate, and credible. They should
be conceived with the overall goals of the agency

in mind while focusing on features such as revenue,
cost, effectiveness, customer service, and public
satisfaction.*' Each measure should be tied to a
specific target to assure it makes a direct contribution
to the overall agency goals.""® Balance is also impor-
tant to performance measure development because
seemingly smaller measures can be as important as
larger ones in achieving agency goals and objectives.
Most important, performance measure quality is
substantially more influential than quantity; an over-
abundance of measures is overwhelming and can

be destructive to the effectiveness of the system

as a whole.""®

The development of a performance measure specifi-
cally for transportation system management is similar
to the general developmental case. Measures should
have the ultimate goal of influencing decisionmaking
and budget allocation in an agency and should be
constructed with this goal in mind.!” Also, they should
add value and drive improvement for the agency
while simultaneously being practical and cost-
effective.? Statistical evidence, both quantitative and
qualitative, should be used to determine the progress
of each measure in contributing to agency goals. This
evidence is often labeled a “performance indicator”
by many leading agencies and is attached directly
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to a performance measure.® Such indicators may
include elements such as pavement smoothness,
transportation-related fatalities and injuries, air and
water quality, travel times and quality, fuel use, and
customer satisfaction determined through survey
responses.® In addition, the number of measures and
indicators should be kept to a concise and efficient
minimum because too many measures can be over-
whelming and confusing to monitor.” Finally, it
should be realized that developing performance
measures for a transportation system is an ongoing
process. Some measures may need to be added as
agency goals and objectives expand or change over
time, while others may need to be deleted as goals
are achieved or become outdated.®

n general, any measure of performance

should be controllable, actionable, realistic,

flexible, accurate, and credible and should
be conceived with the overall goals of the
agency in mind."™

This chapter presents a common set of principles
and strategies on which performance management
systems are based to aid understanding of perfor-
mance measures and KPIs. At its most fundamental,
performance can be organized into five levels: basic
materials and processing, materials properties,
construction behavior and practice, functional perfor-
mance requirements, and user needs. These funda-
mental performance issues should be considered
when defining a performance-based management
system. This report uses the AASHTO performance
management process as a generic model for perfor-
mance management systems because it represents
the current thinking of leaders in this area.
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A series of international and domestic case studies is
the basis for the exploration of performance measures
and KPIs in this report. Three primary research tasks
were developed to complete this research. The
subsequent sections discuss the tasks in detail.

The rest of this chapter describes the case studies

and their salient characteristics. Chapter 5 discusses
the results of the case studies.

The research approach consisted of three primary
tasks: (1) literature review—reviewing existing docu-
mentation for PPP projects and literature containing
KPI information, (2) data collection—obtaining
detailed information via communication with foreign
practitioners, and (3) synthesis—synthesizing final
results and documentation.

4.2.1 Literature Review

The research team conducted a thorough review of
existing documentation for PPP projects. This task
focused on collecting data on current national and
international industry approaches to KPls and more
general performance measures. The objective of the
data collection effort was to provide information to
define the state of the practice. An extensive literature
review was conducted using the following sources:

b General Internet search engines
(Google, Google Scholar, Yahoo, etc.)

b Transportation Research Board’s Transportation
Research Information Services (TRIS) database

b Academic engineering databases, such as
LexisNexis® and Engineering Village

b Academic business databases, such as EBSCO
Business Source Complete and Management
and Organizational Studies

b American Society of Civil Engineers Civil
Engineering database

b Selected transportation agency Web sites
and reports

The team gathered more than 40 scholarly articles
and research reports from these sources. The team
extracted more than 1,700 performance measures and
indicators in use or previously used by highway
agencies relating to all aspects of a project, including
design, construction, operations, maintenance, safety,
and environmental stewardship. This extraction was
useful both in defining performance measures and
indicators for the purpose of this report and in famil-
iarizing the team with possible measures and indica-
tors for use in examining the case study projects. The
information gathered was constructed into a review in
an annotated bibliography format (see Appendix A)
that addressed the essential elements of performance-
based management for highway construction:

b The need for performance-based management
and PPPs in highway construction

b The history of performance-based management
in highway agencies

b Who uses performance-based management
systems

b The proper framework for a performance-based
management system

b How to develop a useful performance measure

b The outcomes of measuring performance

4.2 .2 Data Collection

The scope of the data collection involved gathering
information from eight PPP project case studies. The
project case studies also required collecting agency
data on programmatic performance measures. Before
beginning the case studies examination, the research
team conducted a content analysis of the literature
and contract documents in its database. Subsequent-
ly, the team developed a data collection instrument in
the form of a case study protocol to collect compre-
hensive and consistent information from the foreign
practitioners.

The first step in obtaining detailed information was

analyzing the content of relevant documents before
or concurrent with creating the data collection
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instrument. The purpose of the content analysis was
to identify measures used in policy and implementa-
tion documents and minimize the burden on the
international respondents. A formal content analysis
involves collecting and organizing information in a
standardized format that allows for the transformation
of nonstructured information into a format that
permits analysis. The basic steps of the content
analysis method are (1) deciding to use content
analysis, (2) determining what material should be
included in content analysis, (3) selecting units of
analysis, (4) developing coding categories, (5) coding
the material, and (6) analyzing and interpreting the
results. The result of the content analysis was a list of
performance measures and KPIs that the team used
as a basis for designing the case study protocol and
supplementing data collection from foreign
practitioners.

To preserve the quality of the research, the case
studies were required to maintain trustworthiness,
credibility, conformability, and data dependability.
Four validity tests were used to determine the quality
of the case study research: (1) construct validity,

(2) internal validity, (3) external validity, and (4)
reliability. Construct validity deals with people’s
opinions and biases; subjectivity should be avoided
in the research. This study dealt with construct validity
by using multiple sources to collect the data for the
research (e.g., both agency and contractor representa-
tives). Internal validity refers to the interpretation of
the data, especially when some causal factors are

not recognized or omitted during analysis of the data.
To ensure the internal validity of this study, the team
used the technique of pattern matching across the
case studies. External validity in this study involved
the transfer of the results to practice. The external
validity test was met by replicating the findings
developed in one case study in another. Reliability

is the capability of replicating the findings if the same
steps are repeated. The condition of reliability was
met by drafting a detailed protocol that guided the
formulation of propositions, research questions,

case study design, and data collection.

The team worked together to develop the final

case study protocol. The FHWA oversight panel
reviewed and approved the protocol to assure it

was not too burdensome for the foreign practitioners
to answer. The approved case study protocol is in
Appendix B.
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4.2.3 Synthesis

The research team synthesized the data by exploring
patterns across multiple case studies and literature.
The team used the categories discovered in the
content analysis to organize the results. The results
were presented to the FHWA oversight panel as an
additional form of validation. The following categories
were used for presenting results. These categories
were also chosen to align as closely as possible with
AASHTOQ'’s performance management model.

I. Operations and maintenance
A. Organizational structure for monitoring
operations and maintenance
B. Use of performance points to track
operations and maintenance
C. Remedies and dispute resolution procedures
for poor operations and maintenance
performance
D. Example operations and maintenance
performance measures and KPls
Il. Design and construction
A. Organizational structure for monitoring
design and construction
B. Remedies and dispute resolution procedures
for poor design and construction work
lll. Handback requirements and KPI evolution

The research team, with the concurrence of the FHWA
oversight panel, selected 10 PPP case study projects
for this research. Eight of the case studies are includ-
ed in this report. The case studies were selected for
their applicability to the research in terms of (1)
containing design, construction, maintenance, and
operations activities; (2) availability of contract docu-
ments; (3) previous and ongoing contact with key
project personnel; (4) diversity of status in the project
delivery process; and (5) diversity of geographical
location. The case studies and pertinent information
are in table 3. The text describes the salient character-
istics of the case studies.

To set a foundation for understanding subsequent
case study results, the following sections provide

the salient characteristics of each case study, includ-
ing the location, duration, and cost of the project,

as well as the project owner and major partners
involved in the contract. This is intended to provide a
high-level description of the type and size of projects,
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TABLE 3. Case study project summary.

1-595 Corridor Florida Department of Broward County, Award: October 2008 US$1.2
Improvements Transportation Florida, United States | Begin Concession: Spring 2014 billion
Concession Term: 35 years
Golden Ears Bridge TransLink Metro Vancouver, Award: December 2005 CA$808
British Columbia, Begin Concession: June 2009 million
Canada Concession Term: 35.5 years
Kicking Horse Canyon British Columbia Ministry | Golden, British Award: October 2005 CA$13
Phase Il of Transportation Columbia, Canada Begin Concession: August 2007 million
Concession Term: 25 years
EastLink Victoria State Melbourne, Australia | Award: July 2003 AU$2.5
Government Begin Concession: June 2008 billion
Concession Term: 39 years
Capital Beltway Virginia Department of Northern Virginia, Award: December 2007 US$1.93
Transportation United States Begin Concession: December 2007 billion
Concession Term: 80 years
CLEM7 North-South City Council of Brisbane | Brisbane, Queen- Award: April 27, 2006 AU$3.2
Bypass Tunnel sland, Australia Begin Concession: 2010 billion
Concession Term: 35 years
M25 Highways Agency London, England Award: May 2009 £6.2 billion
Begin Concession: 2012
Concession Term: 30 years
Airport Link Queensland State Brisbane, Award: May 2008 AUS$3.4
Government Queensland, Begin Concession: 2012 billion
Australia Concession Term: 45 years

using both PPP agreements and performance
management systems in their contract to

facilitate this understanding.

4.3.1 1-695 Corridor Improvements

The Interstate-595 highway project in Broward
County, FL, is a corridor reconstruction and
addition of auxiliary lanes. The project involves
resurfacing the I-595 mainline and adding a
reversible express lane system in the 1-595 median.
Florida’s Turnpike mainline and interchange will
also be widened and new bicycle and pedestrian
paths will be constructed as components of the
county’s New River Greenway System. Thirteen
sound barriers will be constructed to provide noise
abatement for 21 communities in Broward County,
and a bus rapid transit and express bus service will
be added to the corridor to increase traffic mobility.
The $1.2 billion contract involves a 35-year conces-
sion for a total project length of 10.5 miles (mi)

(16.8 kilometers (km)).

The PPP agreement is between FDOT and the private
concessionaire I-595 Express LLC (created by ACS
Infrastructure Development). The concessionaire’s
design team consists of nine design firms, including
AECOM; its construction team consists of five contrac-
tors, including GLF Construction Corp.; and its opera-
tions and maintenance contractor is Jorgensen Contract
Services. FDOT’s management team is comprised of a
public involvement team headed by Media Relations
Group, LLC; a design oversight team made up of five
firms, including Reynolds Smith & Hills; and a construc-
tion oversight team headed by the Corradino Group.

4.3.2 Golden Ears Bridge

The Golden Ears Bridge project is located in
metropolitan Vancouver, British Columbia, Canada.
The project consisted of constructing 4,656 meters
(m) of bridge length and 112,000 square meters

of bridge deck. Also, 13.3 km (8.2 mi) of roadway
were constructed, including the bridge span, and
12.2 km (7.5 mi) of public streets were upgraded.
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The project’'s PPP agreement is between TransLink,
the owner, and a joint venture led by Bilfinger Berger
and CH2M Hill. TransLink, British Columbia’s South
Coast Transportation Authority, was the sponsor and
is the remaining project owner for the Golden Ears
Bridge. The Bilfinger Berger-CH2M Hill partnership,
calling itself the Golden Crossing General Partnership
(GCGP), was awarded the project contract on Dec. 7,
2005. Construction started in June 2006. Golden Ears
Bridge formally opened to traffic 3 years later on June
16, 2009. TransLink engaged GCGP to design, build,
finance, and operate the project over a 35.5-year
period under a contract totaling roughly CA$808
million. GCGP, owned by Bilfinger Berger Project
Investments, a branch of the Bilfinger Berger
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organization, delegated the design and construction
services to 20 British Columbia-based firms (including
Bel Contracting, Imperial Paving, and Fraser River

Pile and Dredge Ltd.) and acted as the design and
construction project manager. The partnership elected
Capilano Highway Services to maintain the bridge
and road network in accordance with the contract’s
operations, maintenance, and rehabilitation agree-
ment after it opened to traffic to complete the
35.5-year concession term.

4.3.3 Kicking Horse Canyon Phase |l

The Kicking Horse Canyon Phase Il project is located
in Golden, British Columbia, Canada. This phase of
the project involved the design, construction, and
financing of 5.8 km (3.6 mi) of highway and the
replacement of the Park Bridge. It also included a
subcontracted agreement for HTMC Services Inc.

to maintain, operate, and rehabilitate the entire
project (phases |, Il, and Ill), a total of 26 km (16.1 mi)
of highway, for 25 years. The cost of the second
phase of the Kicking Horse Canyon Project was
calculated at CA$143 million.

The PPP agreement between the British Columbia
Ministry of Transportation and the Trans-Park High-
way Group is a performance-based agreement used
to govern the phases of design, construction, main-
tenance, and operations. The foundation of this
system is the proper monitoring of performance,
which for Kicking Horse Canyon was done by the
province of British Columbia represented by the
British Columbia Ministry of Transportation. The



British Columbia Ministry of Transportation has
monitored performance since the late 1980s.

The ministry monitored all aspects of the design,
construction, completion, commissioning, testing,
and maintenance of the works through inspections,
testing, surveys, certifications, and review. The
contract for the project was awarded to Trans-Park
Highway Group on Oct. 28, 2005, and the project
officially opened to traffic on Aug. 30, 2007. The
Trans-Park Highway Group is a joint venture led and
managed by Bilfinger Berger BOT Inc. The partner-
ship includes other teams, such as Flatiron Construc-
tors Canada, responsible for construction manage-
ment, and Parsons Overseas Co. of Canada, leading
design program and management. HTMC Services
Inc. was subcontracted the task of ongoing opera-
tions and maintenance services for the project’s
lengthy concession term. The partnership also
consists of smaller subconsultants and subcontrac-
tors providing specific designs, checks, and
specialized construction.

4.3.4 EastLink

Mitcham-Frankston Freeway (EastLink) is an AU$2.5
billion tolled freeway linking a large area through

the eastern and southeastern suburbs of Melbourne,
Australia. It is part of Melbourne’s Metropolitan

Ring Road project. The project includes a new 39-km
24.2-mi) roadway and 6 km (3.7 mi) of bypass roads
at Ringwood and Dandenong. Three traffic lanes in
each direction run for 33 km from the Eastern Freeway
to Thompson Road at Carrum Downs. At the southern
end, two traffic lanes in each direction run for 6 km
(3.7 mi) from Thomson Road to the Frankston
Freeway. Twin 1.6-km (0.9-mi) three-lane tunnels run
through the Mullum Mullum Valley as a means of
environmental protection. EastLink is electronically
tolled with no toll collection booths.

The PPP agreement is between Victoria and
ConnectEast. The Southern and Eastern Integrated
Transport Authority (SEITA) was established to act
on behalf of Victoria to plan, procure, and commis-
sion this facility. ConnectEast was selected as the
concessionaire to fund, design, construct, operate,
toll, and maintain the road for 39 years and was
officially awarded the contract by SEITA in October
2004. ConnectEast contracted Thiess John Holland
for the detailed design and construction, SICE for the
tolling system, and United Group Infrastructure for
mechanical and electrical work. Construction began
in March 2005 and the freeway opened to traffic 3
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